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RCA Microsystems

This DATABOOK contains complete technical informa-
tion on the full line of Microboard computer systems
and microprocessor development systems available
from RCA Solid State Division. An Index to Products
provides a complete listing of types.

The Index to Products is followed by a Product
Classification Chart that groups systems according
to product type and intended function.

Three separate data sections provide definitive
ratings, performance specifications, and user inform-
ation for (1) the CDP18S600 series of Microboard
computer systems, (2) the CDP18S series of micropro-

Table of Contents

cessor development systems, and (3) software.
Generally within each data section, the data pages
forindividual systems are grouped in alphanumerical
sequence of type numbers. Because some devices
are grouped together to show similarity of function,
individual type numbers may be out of sequence. If
you don't find the data on a specific type where you
expect it to be, check the Index to Products.

The DATABOOK also contains selected application
briefs and abstracts from application notes on RCA
development systems.
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Information furnished by RCA is believed to be accurate and reliable.
However, no responsibility is assumed by RCA for its use; nor for any
infringements of patents or other rights of third parties which may result
from its use. No license is granted by implication or otherwise under any
patent rights of RCA.

The data shown for some types are indicated as advance. Advance data
are intended for engineering evaluation of types in the initial stages of
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Type No.
CDP18S005

CDP18S007V1,
V3

CDP185008V1,
V3

Description

COSMAC Develop-
ment System CDS |
COSMAC Develop-
ment System CDS IlI
COSMAC Develop-
ment System IV

CDP18S023,V3 Power Supply

CDP18S030A
CDP18S040V1,
V3
CDP18S480,
V1, V2
CDP18S508
CDP18S510
CDP18S601
CDP18S602
CDP18S603
CDP18S604B
CDP18S605
CDP18S606
CDP18S607

CDP185608

CDP18S609

CDP18S610
CDP18S620
CDP18S621
CDP18S622
CDP18S623A
CDP18S625
CDP18S626
CDP18S627
CDP18S629
CDP18S640A
CDP18S640A1

Micromonitor
CRT Data Terminal

PROM Programmer
UART Interface
Module

Byte I/O Module
Microboard Com-
puter 4K RAM,

4/8K ROM
Microboard Com-
puter 2K RAM,

2/4K ROM
Microboard Com-
puter 1K RAM,

4/8K ROM
Microboard Com-
puter 1K RAM,
1/2/4K ROM/PROM
Microboard Com-
puter 2K RAM,
2/4K ROM/PROM
Microboard Com-
puter 4K RAM, 4/8K
ROM (CDP1805)
Microboard Com-
puter 2K RAM, 2/4K
ROM (CDP1805)
Microboard Com-
puter 1K RAM, 4/8K
ROM (CDP1805)
Microboard Com-
puter 1K RAM,
1/2/4K ROM
(CDP1805)
Microboard Com-
puter 2K RAM, 2/4K
ROM (CDP1805)
Microboard 4K RAM
Microboard 16K
RAM

Microboard 8K RAM,
Battery-backup
Microboard 8K RAM
Microboard
8/16/32K
ROM/PROM
Microboard 32/64K
EPROM/ROM/RAM
Microboard 4K
EPROM
Microboard 32K
RAM

Microboard Control
and Display Module
Microboard Control
and Display Module

Tech. Data

Page No.File No.

469

469

472

428

479

484

486

489

492

15

28

43

56

75

90

104

121

136
155
171
176
181
190
195
207
229
237
252
261

PD16C
PD16C
PD8
PD18D
PD22B
PD19
PD20
MB-601
MB-602
MB-603
MB-604B
MB-605
MB-606

MB-607

MB-608

MB-609
MB-610
MB-620
MB-621
MB-622
MB-623A
MB-625
MB-626
MB-627
MB-629
MB-640A

MB-640A1

Type No.
CDP18S641

CDP18S642
CDP18S643A
CDP18S644
CDP18S646
CDP18S647
CDP185648
CDP18S650
CDP18S651
CDP18S652

CDP18S653V1,
v2

CDP18S653V3,
V4

CDP18S654
CDP18S657
CDP18S658
CDP18S659
CDP18S660

CDP18S661B

CDP18S661V3

CDP18S662
CDP18S663
CDP18S670

CDP18S675
CDP18S676
CDP18S691,V3

CDP18S692,V3

CDP18S693

CDP185694

Index to Products

Description

Microboard UART
Interface
Microboard D/A
Converter
Microboard A/D
Converter
Microboard A/D and
D/A Converter
Microboard Parallel
1/0 Module
Microboard D/A
Converter
Microboard A/D
Converter
Microboard Octal
Counter-Timer
Microboard Floppy
Disk Controller
Microboard Memory
and Tape I/0
CMOS Direct-Con-
nect Auto MODEM
(Bell Compatible)
CMOS Direct-Con-
nect Auto MODEM
(CCITT Compatible)
Microboard A/D and
D/A Converter
Microboard D/A
Converter
Microboard A/D
Converter
Microboard Bread-
board

Microboard Comb.
Memory and I/O0
Module

Microboard Video-
Audio-Keyboard
Interface (NTSC)
Microboard Video-
Audio-Keyboard
Interface (PAL)

P1O Opto 22 Module
Interface

Optically Isolated DC
Interface
Microboard 22-Card
Chassis with Integral
Power Supply
Microboard 5-Card
Chassis

Microboard 5-Card
Chassis with Case
Microboard Proto-
typing System
(CDP18S601)
Microboard Proto-
typing System
(CDP18S602)
Microboard Com-
puter Development
System (MCDS)
Microboard Com-
puter Development
System (MCDS)

270
276
283
293
308
319
330
342
343
345

346

353

293
319
330
429

361

371

385
394

401

431
439
439

442

442

456

456

Tech. Data

Page No. File No.

MB-641
MB-642
MB-643A
MB-644
MB-646
MB-647

MB-648

MB-653V1,
\'

MB-653V3,
V4

MB-644
MB-647
MB-648

MB-659
MB-660
MB-661B

MB-661V3

MB-662

MB-670
MB-675
MB-675

MB-691
MB-692
PD13

PD13




Index to Products

Type No.
CDP18S695

CDP185826,
Vi, V2
CDP18S827
CDP18S831
CDP18S834
CDP18S835
CDP18S837
CDP18S839
CDP18S840

CDP18S842

CDP18S843
CDP18S844

Description

Color Microboard
Computer Develop-
ment System
Fixed-Point
Arithmetic
Subroutines
Floating-Point
Arithmetic
Subroutine
Micromonitor
Operating System
(MOPS)

BASIC1
Compiler/Interpreter
VIS Interpreter
CDOS Upgrade
Package (to CDS Ill)
PLM-1800 High-
Level-Language
Compiler

BASIC2 High-
Level-Language
Interpreter
Run-Time BASIC
High-Level Language
Interpreter
Assembler/Editor
Upgrade Firmware
Micro Concurrent
PASCAL
Cross-Compiler

464

531

506

507

511

514

494

515

518

521
523

524

Tech. Data

Page No. File No.

PD14

PD6

PD7

PD31
PD34
PD37A
PD39

PD40

PD44

Type No.
CDP18S852

CDP18S853

CDP18SUT60,
61, 62
CDPR582

Description

Micro Concurrent
PASCAL
Interpreter/Kernel
Micro Concurrent
PASCAL
Interpreter/Kernel
Utility

Firmware
ROM-Based Fixed-
Point Binary
Arithmetic

Industrial Chassis Series:

MSI 800 series

Standard Industrial
Chassis Series

MSI 8000 seriesIndustrial Chassis

Series Backplanes
With Connectors

MSI 8800 series Deluxe Industrial

MSIA series
MSIM 20
MSIM 40, E

MSIM 41, E
MSIM 50

Chassis Series
Industrial Chassis
Accessories

Industrial Micro-
board Power Inter-
face Module
Industrial Micro-
board Power
Supplies

Dual Floppy-Disk
Drive Module

Page No.

524

524

530

531

402

402
402
402

414

426
427

Tech. Data
File No.

PD44

PD44

PD6

MB-8

MB-8
MB-8

MB-8

MB-20




Product Classification Chart
Microboard Computers

Page Page
CDP18S601 4K RAM, 4/8K ROM 15 CDP18S606 4K RAM, 4/8K ROM 90
CDP18S602 2K RAM, 2/4K ROM 28 CDP18S607 2K RAM, 2/4K ROM 104
CDP18S603 1K RAM, 4/8K ROM 43 CDP18S608 1K RAM, 4/8K ROM 121
CDP18S604B 1K RAM, 1/2/4K ROM/PROM 56 CDP18S609 1K RAM, 1/2/4K ROM/PROM 136
CDP18S605 2K RAM, 2/4K ROM/PROM 75 CDP18S610 2K RAM, 2/4K ROM/PROM 155
) Clock
Microboard | Frequency | RAM ROM Serial Ctr. Power* Temperature
Computer (MHz) (btyes) (bytes) 1/0 Port 1/0 Lines Timer | V (mA) | Range (°C)
CDP18S601 2 4K |4K (CDP1834)| Software- 25: — +5 10 -40 to +85
CPU: 4K (2708) driven; 20 programmable
CDP1802 4K (2758) Q output; 1/0 (CDP1851);
8K (2716) flag input 4 flag inputs,
1 Q output
CDP18S602 | Selectable: 2K |2K (CDP1834) UART: 21: — +5 8 -40 to +85
CPU: 2.4576, 2K (2758) [14 selectable 8 inputs (CDP1852),
CDP1802 1.2288, 4K (2716) .| baud rates 8 outputs (CDP1852),
0.6144, from 50 to 4 flag inputs,
or 0.3072 19200 baud 1 Q output
CDP18S603 2 1K |4K (CDP1834)| Software- 25: — +5 7 -40 to +85
CPU: 4K (2708) driven; 20 programmable
CDP1802 4K (2758) Q output; 1/0 (CDP1851);
8K (2716) flag input 4 flag inputs;
1 Q output
CDP18S604B | 2.097152 1K  [|1K (CDP1834) — 23: 1 +5 4 -40 to +85
CPU: 1K (2758) 8 inputs (CDP1852),
CDP1802 2K (2716) 8 outputs (CDP1852),
4K (2732) 4 flag inputs,
1 Q output
1 timer out
1 timer control
CDP18S605 | Selectable: 2K |2K (CDP1834) UART: — — +5 8 -40 to +85
CPU: 2.4576, 2K (2758) [14 selectable
CDP1802 1.2288, 4K (2716) baud rates
0.6144, from 50 to
or 0.3072 . 19200 baud
CDP18S606 2 4K |4K (CDP1834)| Software- 25: 1 +5 10 -40 to +85
CPU: 4K (2708) driven; 20 programmable
CDP1805 4K (2758) Q output; 1/0 (CDP1851);
8K (2716) flag input 4 flag inputs,
1 Q output
CDP18S607 | Selectable: 2K [2K (CDP1834)| UART: 21: 1 +5 8 -40 to +85
CPU: 2.4576, 2K (2758) [14 selectable 8 inputs (CDP1852)
CDP1805 1.2288, 4K (2716) baud rates 8 outputs (CDP1852)
0.6144, from 50 to 4 flag inputs,
or 0.3072 19200 baud 1 Q output
CDP18S608 2 1K [4K (CDP1834)| Software- 25: 1 +5 7 -40 to +85
CPU: 4K (2708) driven; 20 programmable
CDP1805 4K (2758) Q output; 1/0 (CDP1851);
8K (2716) flag input 4 flag inputs,
1 Q output
CDP18S609 2.097152 1K [1K (CDP1834) — 23: 2 +5 4 -40 to +85
CPU: 1K (2758) 8 inputs (CDP1852),
CDP1805 2K (2716) 8 outputs (CDP1852),
4K (2732) 4 flag inputs,
1 Q output
1 timer out
1 timer control
CDP18S610 | Selectable: 2K [2K (CDP1834) UART: — 1 +5 8 -40 to +85
CPU: 2.4576, 2K (2758) [14 selectable
CDP1805 1.2288, 4K (2716) baud rates
0.6144, from 50 to
or 0.3072 19200 baud

*Typical values; running RS232C interface and no EPROM’s. RS232C interface requires +12 to +15 V at 6 mA and -5 to -15V at 3 mA.
Loop interface draws an additional 20 mA from the +5 V supply. CDP18S604B and CDP18S609 do not have RS232C or 20-mA interface.




Product Classification Chart

Microboard Memories

Page Page
CDP18S620 Microboard 4-Kilobyte RAM 171 CDP18S625 Microboard 8/16/32-Kilobyte
CDP18S621 Microboard 16-Kilobyte ROM/PROM 195
RAM 176 CDP18S626 Microboard 32/64-Kilobyte
CDP18S622 Microboard 8-Kilobyte EPROM/ROM/RAM 207
Battery-Backup RAM 181 CDP18S627 Microboard 4-Kilobyte
CDP18S623A  Microboard 8-Kilobyte RAM 190 EPROM 229
CDP18S629 Microboard 32-Kilobyte
RAM 237
Memory Data Power* Temperature
Microboard Type Bytes Rentention v) (mA) Range (°C)
CDP18S620 Static CMOS RAM 4 K — 5 4 -40 to 85
CDP18S621 Static CMOS RAM 16 K — 5 6 -40 to 85
CDP18S622 Static CMOS RAM 8 K 96 h 5 13 -40 to 70
CDP18S623A Static CMOS RAM 8 K — 5 6 -40 to 85
CDP18S625 ROM/PROM 8/16/32 K Permanent 5 102 -40 to 85
CDP18S626 ROM/EPROM, RAM 32/64 K Permanent 5 100° -40 to 70°
(ROM's)
CDP18S627 CMOS EPROM 4 K Permanent 5 8¢ -40 to 85
CDP18S629 Static CMOS RAM 32 K — 5 27° -40 to 85
*Typical sPopulated with sixteen 2716 EPROM's
'Operating current with batteries on trickle charge  ‘Populated with sixteen CDP18U42 CMOS EPROM's
2Populated with eight CDP1834 CMOS ROM's sPopulated with sixteen 6116 CMOS RAM's
sFor operation at full temperature range the user should select ROM's or RAM's having suitable temperature specifications
Microboard Expansion Modules
Page Page
CDP18S661B  Microboard Video-Audio- CDP18S661V3 Microboard Video-Audio-
Keyboard Interface (NTSC) 371 Keyboard Interface (PAL) 385
Video Dot Page Memory Character Memory 1/0 Power
Microboard Signal Matrix Capacity Address Capacity Address Addressing v) (mA)
CDP18S661B NTSC 6x8 1K F800 1K F400 Two-level group 5 27
through through select: 80-FO0,
FBFF F7FF link selectable
CDP18S661V3 PAL 6x9 1K F800 1K F400 Two-level group 5 10
through through select: 80-FO
FBFF F7FF link selectable

'Typical; not including audio output




Product Classification Chart
Digital I/0 Expansion Modules

Page Page
CDP18S640A Microboard Control and Dis- CDP18S651 Microboard Floppy Disk
play Module (256-byte RAM; Interface 343
4 control switches; 6-digit CDP18S652 Microboard Memory and
hex displays; 6 LED indica- Tape 1/0 345
tors; Utility runs software CDP18S653V1,
UART) 252 V2 Direct-Connect Auto
CDP18S640A1 Microboard Control and Dis- Modems
play Module (256-byte RAM; (Bell Compatible) 346
4 control switches; 6-digit CDP18S653V3,
hex displays; 6 LED indica- v4 Direct-Connect Auto
tors UART terminal inter- Modems
face; Utility runs hardware (CCITT Compatible) 353
UART) 261 CDP18S660 Microboard Combination
CDP18S641 Microboard UART Interface 270 Memory and 1/0 Module 361
CDP18S646 Microboard Parallel 1/0 CDP18S662 PIO Opto 22 Module
Module 308 Interface 394
CDP18S650 Microboard Counter/Timer 342 CDP18S663 Opto-lIsolated PIO Module 401
Memory
Serial 1/0 RAM ROM Power* Temperature
Microboard Port 1/0 Lines (bytes) (bytes) V) (mA) | Range (°C)
CDP18S640A — 20 Lines 256 1K 5 350 0to 70
Interface for uTeo
Microterminal
CDP18S021
CDP18S640A1 — 20 Lines 256 1K 5 350 0to 70
Interface for uTe1
Microterminal
CDP18S021
CDP18S641 UART: switch, select- — — — 5 2,01 -40 to 85
able 110, 300, 1200, 4800,
9600, 19200 baud
CDP18S646 — Three 8-bit out- — — 5 32 -40 to 85
put ports; one
8-bit input port
CDP18S650 — 8 Counter-Timer — - 5 10 -40 to 85
Modules; 1/0 lines
on 36-pin header
CDP18S651 — Handles most floppy disk — — +5 250 0to 70
drives; Shugart Interface -5 3
CDP18S652 2-cassette tape — 1K 24 K 5 10 0to70
1/0 ports
CDP18S653V1, V3 300-baud modem
CDP18S653V2, V4 |  1200-baud modem - - - 512 | 12341 -40t085
CDP18S660 — 40 programmable 1/0 2K 8 K 5 8 -40 to 85
(2 CDP1851’s) input, out-
put, or bidirectional
CDP18S662 —_ 24 bidirectional — - 5 10 -40 to 85
parallel Opto 22
interface
CDP18S663 — 8 input, 8 output — — 5 85 -40 to 85
optically isolated
DC lines
*Typical

'Plus additional power required by data terminal
2Disk drive and printer connected and reset.




Product Classification Chart

Microboard A/D and D/A Converters

Page Page
CDP18S642 Microboard D/A Con- CDP18S648 Microboard A/D Con-
verter 276 verter (8-bit bipolar) 330
CDP18S643A Microboard A/D Con- CDP18S654 Microboard A/D and
verter 283 D/A Converter
CDP18S644 Microboard A/D and (8-bit unipolar) 293
D/A Converter CDP18S657 Microboard D/A Con-
(8-bit bipolar) 293 verter (8-bit unipolar) 319
CDP18S647 Microboard D/A Con- CDP18S658 Microboard A/D Con-
verter (8-bit bipolar) 319 verter (8-bit unipolar) 330
Reso- 1/0 Accuracy at 25°C* Settling (S) or Temperature
lution | No. of Voltage (least significant bits) Conversion (C) | Power® Range
Microboard | Version | (bits) | Channels Ranges (V) Linearity | Gain Offset Time (us) (V) | (mA) (°C)
CDP18S642 | D/A? 12/8 2 +2.5, +£5, t% t% +% 5(S) +5 26 -25to 85
or £ 10 +15] 50
0to 25,5, 10 -15| 50
ICDP18S643A] A/D! 12/8 8/16 +2.5, +5, or £10 % 7] +% 105/275 (C) +5 85 -25 to 85
0to 25,5, 10 +151 50
-15| 50
CDP18S644 | A/D' 8 8/16 +25 or0to 2.5 +% +% +% 215 (C) +5 50 | -40to 85
D/A? 8 2 +2.5, 0or0to 2.5 tv +% +Y% 15 (S)
CDP18S647 | D/A: 8 2 +250r0t025 | *% +% £V 15 (S) +5 | 22 | -40to 85
CDP18S648 | A/D' 8 8/16 +2.5 or0to 2.5 +% +% 1% 215 (C) +5 40 -40 to 85
A/D? 8 8/16 0t025 +% +% +% 215 (C) ~
CDP18S654 | p/as | 8 2 0to25 FR/SN /S 15 (S) w15 | 401085
CDP18S657 | D/A* 8 2 0to25 +% +% +k 15 (S) 5| 9 | -40to85
CDP18S658 | A/D? 8 8/16 0to25 1% +Y +% 215 (C) +5 13 -40 to 85
°Typical 'Binary or unipolar input  ZBinary or unipolar out  *Unipolar input  ‘Unipolar output

sMicroboards provide offset and gain adjustments permitting the user to null total system error




Product Classification Chart

Microboard Industrial Chassis and Accessories

Page Page
Chassis MSIA 10 Cable conduit 402
MSI 8000 series Backplane with MSIA 11 Card extractor 402
connectors 402 Modules
MSI 800 series Standard industrial MSIM 20 Microboard 1/0
chassis 402 module card
MSI 8800 series Deluxe industrial (mounts up to 8
chassis 402 industry standard
Accessories optically isolated
MSIA 0100 Solid top and bottom power modules) 414
series covers 402 MSIM 40, E Industrial microboard
MSIA 0200 Perforated top and MSIM 41, E power supplies
series bottom covers 402 (includes power cord,
MSIA 0300 Solid rear panels 402 circuit breaker,
series switch, and power-on
MSIA 0400 Front panel guards 402 light) 426
series MSIM 50 zlllicro flogpy disk
rive module
MSIA 06 Mounting angle 402 (contains 2 disk
MSIA 07 End bezels (handles) 402 drives having storage
MSIA 08 Four-card front panel 402 capacity of 315 kilo-
bytes each) 427
Standard Deluxe
No. of Industrial Industrial Backplanes
Slots Chassis Chassis With Connector
4 MSI 804 MS1 8804 MSI 8004
8 MSI 808 MS| 8808 MS| 8008
12 MSI 812 MSI 8812 MSI 8012
16 MSI 816 MSI 8816 MSI! 8016
20 MSI 820 MSI 8820 MSI 8020
24 MSI 824 MS| 8824 MSI 8024
25 MSI 825 MSI 8825 MSI 8025

Features Include:

* Rugged steel and
aluminum chassis

¢ 44-pin, 0.156-inch pitch
card connectors mounted
on 6-inch centers

¢ Full-length card guides

o Card extractor rail

¢ Stick-on rubber feet

¢ Power-supply connector

¢ All features of standard
chassis plus —

» Slide-in solid top and
bottom covers

* Screw-fastened front and
rear panels

« Standoff mounted see-
through front panei guard

¢ Two carrying handle/end
bezels

e Two mounting angle
brackets

¢ Bare microboard
backplane/connector
assembly from Standard
chassis with power-supply
connector




Product Classification Chart

Other Chassis, Accessories, and Prototyping Systems

, Page

CDP18S023 Power Converter (110 V ac, 60 428 CDP18S691
Hz to 5 V dc 600 mA, reg.)

CDP18S023V3 Power Converter (220 V ac, 50
Hz to 5 V dc 600 mA, reg.) 428

CDP18S659 Microboard Breadboard 429

CDP18S670 Microboard 25-Card Chassis CDP188692
with Case and Power Supply 431

CDP18S675 Microboard 5-Card Chasslis 439

' CDP18S676 Microboard 5-Card Chassis

with Case 439

Microboard Computer
Development Systems (MCDS)

Page
Microboard Prototyping
System (CDP18S601,
CDP18S640, CDP18S659,
Chassis, Cables, Utility
Program) 442
Microboard Prototyping
System (CDP18S602,
CDP18S640A1, CDP18S659,
Chassls, Cables, Utility
Program) 448

CDP18S693 MCDS with Floating-Point CDP18S695 MCDS with Floating-Point
BASIC3 456 BASIC3 Resident
CDP18S694 MCDS with Floating-Point Assembler/Editor, PROM
BASIC3 Resident Programmer, Color Enhanced 464
Assembler/Editor, PROM
Programmer 456
CDP18S
MCDS Systems 693 694 695

System Includes:

e CDP18S601 Computer

e CDP18S652 Memory and Tape I/O

e CDP18S661 Video/Audio Keyboard Interface
® Five-Card Chassis and Case

¢ ROM Monitor Program (2K)

e Cassette I/0 Unit for Memory Storage

e Dual Cassette I/0 Unit for Memory Storage

e Resident ROM-based (6K) ASSEMBLER/EDITOR program
e CDP185480 PROM Programmer Module

® VP601 Keyboard

® 12-inch Color Monitor

¢ ROM-based BASIC3 Interpreter (12K) — development version

XX XX XX
XXX XXX XX
XXX XX XXXXXX

System Features:

Low Cost

Resident ROM-based ASSEMBLER/EDITOR program
Line editing

Powerful 1802 I/0 constructs in BASIC

Full BASIC3 with floating point

Cold/warm start

6656 Multiple character variables (256x26)
Resident ROM Monitor program

Economical memory storage through audio tapes
Terminal interface: 20-mA or RS232C serial

with baud rates to 1200

e Expandable by use of Microboard modules

® PROM programmer software on cassette

® Color video display

XX XXX XXXX X
XXX XXX XXX XXX
XX XX XXX XXXXXX

Power Requirements:

CDP18S695V1 — 110 V, 60 Hz

CDP18S693V1 — 110 V, 60 Hz CDP18S693V3 — 220 V, 50 Hz
CDP18S694V1 — 110 V, 60 Hz CDP18S694V3 — 220 V, 50 Hz

10




Product Classification Chart

1800 Development Systems

Page
CDP18S005 Development System CDS Il 469
CDP18S007V1 DOS Development System
110V, 60 Hz (Includes Floppy
Disk System)
CDP18S007V3 DOS Development System
220 V, 50 Hz (Includes Floppy
Disk System)
CDP18S008V1 Development System CDS IV
110 V, 60 Hz with Integral
CRT Display, Keyboard,
Central Processor, Full-
Screen Editing
CDP18S008V3 Development System CDS IV,
220 V, 50 Hz with Integral
CRT Display, Keyboard,
Central Processor, Fuli-
Screen Editing
CDP18S030A Micromonitor (Includes Built-
In Keyboard and Display,
Status Indicator Lights,
Software Debugging
Routines)
CDP18S040V1 Video Terminal with Fuli-
Screen Editing, 110 V, 60 Hz
CDP18S040V3 Video Terminal with Full-
Screen Editing, 220 V, 50 Hz
PROM Programmer, includes
software (disk-based)
CDP18S480V1 PROM Programmer, includes
software (paper tape)
CDP18S480V2 PROM Programmer, includes
software (cassette tape)
Disk Operating System
Upgrade Package (Upgrades
CDP18S005 plus CDP18S805
to CDP18S007)

469

469

472

472

479

484
484
CDP18S480
486
486

486
CDP18S837

494

High-Level Languages

Page

CDP18S834 BASIC1 Compller/Interpreter 511
CDP18S839 PLM 1800 Compiler 515
CDP18S840 BASIC2 Interpreter 518
CDP18S844 Micro Concurrent PASCAL

Compiler/Interpreter 524
CDP18S852 Micro Concurrent PASCAL

Interpreter/Kernel (8-Bit

Systems) 524
CDP18S853 Micro Concurrent PASCAL

Interpreter/Kernel (16-Bit

Systems) 524

Additional Support Software

CDP18S826 Fixed-Point Binary Arithmetic

Subroutines (diskette) 531
CDP18S826V1 Fixed-Point Binary Arithmetic

Subroutines (paper tape) 531
CDP18S826V2 Fixed-Point Binary Arithmetic

Subroutines (cassette tape) 531
CDP18S827 Floating-Point Binary

Arithmetic Subroutines

(diskette) 506
CDP18S831 Micromonitor Operator

System (MOPS) 507
CDP18S835 VIS Interpreter 514

Additional Support Firmware

CDP18S842 BASIC2/3 Run-Time

Interpreter ROM 521
CDP18S843 MCDS Assembler/Editor ROM 523
CDP18SUT60 ROM-Based Utility Program 530
CDP18SUT61 ROM-Based Utility Program 530
CDP18SUT62 ROM-Based Utility Program 530
CDPR582 ROM-Based Fixed-Point

Binary Arithmetic Subroutines 531

11
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The RCA CDP18S600 Series offers a line of single-
board computers plus a variety of expansion
memory and I/O boards and accessory hardware.
These boards may be combined to provide
customized microcomputer systems for specific
applications. RCA offers designers low-power
CMOS computer boards engineered and tested to
reduce the time required for the user to develop
the over-all system. These ready-to-use
microboard modules provide the following signifi-
cant advantages.

m Simple to Use—Simply select the 4.5 x
7.5-inch Microboard modules your system
needs, plug them on to the Microboard 5- or
25-card chassis with COSMAC Microboard
Universal Backplane, and add a milliwatt
power supply. You are ready to begin the
development of the software for your applica-
tion. No hand-wired breadboards, no hardware
headaches, no design delays.

m Low-Power Operation—Utilizing all CMOS
components, your RCA COSMAC Microboard
system can be powered from a small supply, a
wall supply, or even a battery. The integral bat-
tery option of the Microboard 8K RAM can be
used to power the entire system.

m Low-Cost Power Supply—The low power re-
quirements of the Microboard modules cou-
pled with their wide operating-range
capabilities allow use of low-cost power sup-
plies having extended regulation limits. No

PARALLEL

/o
DEVICES

Features and Functional Classifications

longer does the power supply have to be big-

ger, bulkier, and heavier than the entire

system. And you eliminate cooling fans along
with associated reliability hazards.

Easy to Modify—With the COSMAC
Microboard Universal Backplane, any
Microboard module works in any location. Use
the broad selection of readily interchangeable
Microboard modules. Simply exchange or add
modules to match your changing design re-
quirements. Lots of flexibility without hard-
ware design headaches.

Excellent Noise Immunity—CMOS
technology provides reliable operation in
high-noise process-control, automotive, and
production-monitoring environments. No
ground plane or extra decoupling capacitors
needed.

Development System Compatibility—All
Microboard modules are designed to plug
directly into the COSMAC Development
Systems to facilitate rapid hardware and soft-
ware development. The RCA COSMAC DOS
Development System provides Editor,
Assembler (Level 1, ll, and MACRO), Disk
Operating System, Utility, and many other
useful programs for the neophyte-to-expert
software designer. And RCA provides ample
technical literature and field engineering
support.

1/0 ANALOG
DEVICES /0
DEVICES

|

COMPUTERS MEMORIES DIGITAL /0

CDP18S601 CDP18S620 CDP185660 CDP18S642
CDP18S602 CDP18S621 CDP 188662 CDP18S643
CDP18S603 CDP18S622 CDP18S644
CDP18S604A CDP18S623 CDP18S647
CDP185605 CDP185625 CDP18S648
CDP185606 CDP18S626 CDP18S654

CDP18S627
CDP18S629

ANALOG I/0

CDP18S657
CDP18S658

DISPLAY
CDP18S640

CDP18S640V1
ADDRESS  DATA

Eleele B8

3 6 o 6 o
SC! SCD WT CLR Q RUN

PERIPHERAL
INTERFACE

CDP18S6618B
CDP18S661V3 CDP18S641
CDP18S646 CDP18S651
CDP185652 RESET RUNP STEP

ofoloch

SERIAL
PERIPHERAL
INTERFACE

CONTROL

Y ‘LT>1>§E > LN >

ADDRESS

DATA

Microboard Universal Bus

1L L U

92CM~-32207RI

Block diagram illustrating interconnection of Microboard modules.
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RCA COSMAC Microboard

Computer

The RCA COSMAC Microboard Computer
CDP18S601 is a versatile computer system on a single
4.5 x 7.5 inch card. The card contains a CDP1802 CPU,
a crystal-controlled clock, read-write memory, parallel
1/0 ports, a serial communications interface, power-on
reset, and expansion interface. Four on-board sockets
are provided for read-only memory enabling the user to
select 4 or 8 kilobytes of mask-programmable ROM or
EPROM, depending on the applications. Because of its
CMOS design and low current requirements, the power
supply and cooling requirements are minimal. The
CDP18S601 Microboard Computer is designed to pro-
vide the key hardware for various microcomputer ap-
plications allowing the designer to concentrate on the
software and special requirements of his specific ap-
plication. The CDP18S601 is plug-in compatible with
the RCA COSMAC Development System II
CDP18S005 and the RCA COSMAC CDOS Develop-
ment System CDP18S007 facilitating prototype design
and the debugging of both hardware and software.

Component Features

Central Processing Unit. The central processor for
the CDP18S601 Microboard Computer is the 8-bit
silicon-gate CMOS RCA COSMAC Microprocessor
CDP1802. The CDP1802 has 16 general-purpose
registers each 16 bits wide. Any one of these registers
may be dynamically designated as the program counter

2-MHz CRYSTAL

]

CDP18S601

Features

* Low-power static CMOS

* Operable from single 5-volt supply

« Current required—10 mA (typ.)t

* High noise immunity

* 2-MHz crystal clock

* Compatible with COSMAC Development Systems
« Stand-alone capability

« 4 kilobytes of read/write memory

» Sockets for 4/8 kilobytes of ROM/PROM
¢ Power-on reset

* COSMAC Microprocessor architecture

¢ Flexible memory and 170 expansion

¢ 20 programmable parallel I/0 lines

¢ 4 flag inputs

¢ Q serial data output

* RS232C or 20-mA serial 170

* 65,536-byte memory space

¢ 44-pin system interface

¢ Temperature range —0°C to 70°C

* Small board size—4.5 x 7.5 inches

TWith CMOS ROM and RS232C serial interface.

thereby giving the system multiple program states. Each
register may also be used for data storage and as
memory pointers for subroutines, I/0, stacks, and the
like. One register each is designated for DMA and Inter-

20 PROGRAMMABLE
I/0 LINES (P2)

RS232C (J2) OR
20-mA LOOP(J1)

ADDRESS LATCH
AND DECODE ADDR. BUS
N TPA cPU PARI%LEL SE:?}SL
CDPIBO2 INTERFACE INTERFACE
CDPI8SI
4/8 4 MWR
KIng;TE KILOBYTE[*
RAM
4 || mws RO
SOCKETS 5114 (8)
CONTROL BUS
MICROBOARD
B8US
l DATA BUS 'NT(%T)F ACE

Block diagram of RCA COSMAC Microboard Computer CDP18S601.

ADDRESS BUS
92CM-31449
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CDP18S601

rupt pointers. The CDP1802 provides a serial data out
connection, Q, and four external flag input pins, EF1
through EF4, which may be used as test and branch con-
ditions independently.

Memory. By means of eight MWS5114 RAM’s, the
CDP18S601 provides 4 kilobytes of CMOS read-write
memory. Four sockets are provided for four or eight
kilobytes of non-volatile read-only memory. RCA
CDP1834 mask-programmed CMOS ROM’s or 2708,
2758, or 2716 EPROM’s may be used in these sockets.
Each of these memory types may be placed in-
dependently in the 65,536-byte memory space on one-
kilobyte boundaries.

1/0. By means of the CMOS programmable 1/0 In-
terface CDP1851, the CDP18S601 provides twenty pro-
grammable I/0 lines. The software customizes each of
these lines as input, output, bidirectional, or bit-
programmable with or without unique ‘‘handshaking”’
signals for each application. A serial communications
interface, provided with both 20-milliampere loop and
EIA RS232C capability, is driven by the Q and EF4
serial I/0 lines of the CPU. The baud rate and the data
format are determined by software. Edge connectors are
provided for the parallel 170 lines and the Microboard
bus interface. Right-angle header connections are pro-
vided for the serial communications interfaces.

Application

The COSMAC Microboard Computer CDP18S601
may stand alone and be operated as a complete system.
Power may be supplied through the Microboard Bus In-
terface connector or the parallel I/0 connector or wired
directly to the board. It may also be operated in con-
junction with other Microboard System components in-
stalled in any location in the five-card Microboard
Chassis (CDP18S675) or in the 25-card Microboard
Chassis (CDP18S670).

The low current requirements of the Microboard
Computer and other Microboard Systems components
permit operation from a simple, compact wall-type sup-
ply such as the CDP18S023. No cooling fans or heat
sinks are required.

The CDP18S601 Microboard Computer may be in-
stalled in the card nest of the COSMAC Development
System II CDP18S005 or the COSMAC CDOS
Development System CDP18S007 in place of the CPU
Module to facilitate software and hardware develop-
ment. This feature substantially expands the designer’s
debugging capabilities by making it possible to debug

the software of a specific application concurrently with
the use and testing of the hardware on the CDS. Other
development systems allow only software debugging,
leaving it to the user to transport the software to the
hardware under test. With the final Microboard hard-
ware configuration imbedded in the COSMAC
Development System, the application software and
hardware may be operated together in the optimum
situation for analysis and improvement. For example,
RAM may easily be allocated in place of ROM, thereby
saving much time that might have been used in pro-
gramming PROM’s or EPROM’s.

Specifications

Memory Capacity

On-board RAM: 4 kilobytes

On-board ROM/EPROM: 4 sockets for up to 8 -
kilobytes.

Off-board Expansion: Up to 65,536 bytes in any user-
specified combination of RAM, ROM, and EPROM.

Memory Address Map
On-board RAM: Any even 4-kilobyte block.
On-board ROM/EPROM: Depending on type and
quantity of ROM’s, any 1-, 2-, 4-, or 8-kilobyte block.

1/0 Capacity

Parallel: 20 lines each programmable as input, out-
put, or bidirectional.

Serial: One input, one output, choice of 20-mA loop
or RS232C. User-programmed baud rate and format.

Operating Temperature Range
0°C to 70°C.

Dimensions
4.5 inches X 7.5 inches (114.3 x 190.5 mm)
Board pitch 0.5 inch (12.7 mm) minimum.

Power Requirements

With CMOS ROM’s, with RS232C: +5 V at 10 mA,
typical operating

With CMOS ROM’s and 20-mA loop: +5 V at 30
mA, typical operating

Optional voltages used only for RS232C interface:
+12to +15 V at 8 mA, typical
—5to —15 Vat 8 mA, typical
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Connectors

System Interface: Edge fingers, 44 pins on 0.156-inch
centers.

Parallel 1I/0: Edge fingers, 34 pins on 0.100-inch
centers.

Serial 1/0: Two right-angle headers, 10 pin.

Clock
CPU and Interface:
oscillator on CPU.

2-MHz crystal-controlled

Microboard Bus Interface Signals
(Connector P1)

The following signals are generated or received by the
COSMAC Microboard Computer CDP18S601 and pro-
vide the interface to other Microboard Systems com-
ponents. For further information on these signals, refer
to the data sheet for the CDP1802 (File No. 1023) and to
the User Manual for the CDP1802 COSMAC
Microprocessor, MPM-201.

DB7 threugh DBO—Eight bidirectional data bus
lines. Taken directly from the CPU bus pins, these lines
transfer data among the memory, CPU, and 1/0
devices.

NO, N1, N2—Taken directly from the CPU pins,
these lines indicate an I/0 instruction is being executed.
They are derived from the low-order three bits of the N
register during an I/0 instruction execution only. They
are low (false) at all other times. These bits form the
primary address identifying the I/0 device. Direction of
transfer, derived _from N3 internal to the CPU, is
presented on the MRD line. When high, MRD indicates
data transfer from I/0 to memory; when low, from

-memory to I/0.

EFi, EF2, EF3, EF4—Taken directly to the CPU
pins, these inputs can be tested by conditional branch
instructions. The CDP18S601 uses EF1 and EF2, condi-
tioned by the secondary I/O address, to test the
READY state of 170 ports A and B. The serial data in-
terface input is presented directly on EF4 or EF3 chosen
by link LK36. 170 devices using the INT line may make
use of the EF lines to identify the device. They may also
be used to indicate priority or status.

INT—Taken directly to the CPU pin, the interrupt

line causes a transfer of control from the current pro-

gram counter to register 1. Interrupts may be inhibited
by software. If Interrupt Enable (IE) is set, recognition
of INT results in completion of execution of the current

CDP18S601

instruction, followed by an S3 machine state during
which designators X and P are stored in T. Then, X is
set to 2, P is set to 1, and IE is reset to 0. The S3 state
lasts one machine cycle (eight clocks), after which pro-
cessing resumes with R1 as program counter.

DMAI, DMAO—Taken directly to the CPU pins and
not utilized by the CDP18S601, these lines allow off-
board 1/0 controllers rapid direct memory access. The
CPU monitors these data transfers, going into an S2
machine state for each byte transfer. RO is used as the
memory pointer and is automatically incremented each
time. Thus, DMA transfers are interleaved with normal
processing and no software action is required except to
initialize RO before transfer starts. INT and/or an EF
may be used to notify the program that a block DMA
transfer is completed so that initialization and process-
ing of the data block may be performed. The DMA in-
puts may be maintained in the true state for contiguous
S2 states for the most rapid transfer. In the usual case,
however, the DMA request is removed at the TPA of
the S2 cycle to obtain a single byte transfer, allowing
time for normal processing and for setting up the next
byte in the requesting controller. Each S2 state is eight
clock cycles in duration.

SC1, SC0—State code outputs from the CPU which
identify the type of machine cycle in progress.

State Code Lines
State Type SC1 | SCO
SO0 (Fetch) L L
S1 (Execute) L H
S2 (DMA) H L
83 (Interrupt) H H

TPA, TPB—Timing pulses generated by the CPU
which occur once in each machine cycle. TPA trailing
edge is used to latch the high-order memory address.
TPB trailing edge is used to latch output data from
the data bus.

A7 through A0—Eight memory address lines from
the CPU. The 16 memory address bits are multiplexed
on this address bus. The high-order eight bits are
presented early in each machine cycle and must be
latched at the TPA trailing edge. The CDP18S601 buf-
fers, latches, and decodes these bits for the on-board
memories. Any external memory must provide its own
latches. During the latter part of the cycle, the low-order
eight bits are presented on this address bus and need not
be latched.
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MWR—A WRITE command from the CPU to the
memories. Address lines are stable at this time. Actual
writing or latching occurs at the trailing edge.

MRD—A READ command from the CPU to the
memories and a direction indicator for 1/0 data
transfers. In the I/0 instructions it corresponds to N3
(N register, internal to the CPU) which distinguishes
1/0 inputs from outputs. MRD must be used to condi-
tion output drivers in all memory components, or their
output buffers, to avoid contention on the data bus.
The absence of MWR must not be interpreted as a
READ. Early in a write cycle, data are being driven on-
to the data bus by the CPU or an input device. If a
memory allows its outputs to be enabled while MRD is
false before MWR appears, bus contention will occur
resulting in unnecessary power dissipation and perhaps
circuit failures. Operation using the Micromonitor
CDP18S030 is impossible unless MRD is properly used
to condition data output.

Q—A single-bit output from the CPU. This bit is set
or reset by SEQ (7B) or REQ (7A) instructions. The
CDP18S601 may use Q as a serial data output to the
RS232C and 20-mA data terminal drivers. It is also
available for other uses through the Microboard Bus
(P1) and Parallel I/0 (P2) connectors. Q may also be
tested with a branch instruction and thereby operates as
a program switch.

CLOCK OUT—A 2-MHz square-wave clock pro-
vided for general use. It is derived from the crystal-
controlled oscillator in the CPU.

WATT, CLEAR—Two control inputs to the CPU
which determine the mode of operation.

CLEAR WAIT __MODE -
L L Load

L H Reset

H L Pause

H H Run

The functions of the modes are defined as follows:

Load Mode. Holds the CPU in the IDLE state and
allows an 1/0 device to load the memory without the
need for a ‘‘bootstrap’’ loader. It modifies the IDLE
condition so that termination of the DMA-IN operation
does not force execution of the next instruction. DMA
IN requests then load memory starting from location
zero for as many bytes as there are DMA IN requests.

Reset Mode. Registers I, N, and Q are reset, IE is set,
and 0’s (VsS) are placed on the data bus. TPA and TPB

are suppressed while reset is held and the CPU is placed
in S1. The first machine cycle after termination of reset
is an initialization cycle which requires 9 clock pulses.
During this cycle the CPU remains in S1, and registers
X, P, and RO are reset. Interrupt and DMA servicing are
suppressed during the initialization cycle. The next cycle
is an SO or an S2, but never an S3. Power-up reset is ob-
tained by a Schmitt-trigger buffered RC network con-
nected to .

Pause Mode. Stops the internal CPU timing
generator on the first high-to-low transition of the input
clock. The oscillator continues to operate, but subse-
quent clock transitions are ignored.

Run Mode. May be initiated from the Pause or Reset
Mode functions. If initiated from Pause, the CPU
resumes operation on the first high-to-low transition of
the input clock. If initiated from Reset, the first
machine cycle following Reset is always the initializa-
tion cycle. The initialization cycle is then followed by a
DMA (S2) cycle or fetch (S0) from location 0000 in
memory.

RNU—Run Utility Software. A signal supplied to the
CDP18S601 to force the most significant address true.
As a result, the program start is at memory location
8000 instead of 0000.

On-Board Memory Addressing

The high-order eight memory address bits are latched,
decoded, and used for generating chip selects for on-
board memories. A system of links is provided for plac-
ing RAM or ROM in the desired area of the 64-kilobyte
address space. Links (wire jumpers) are to be installed
as described below. As an alternative, DIP switches may
be readily installed in place of the links because the links
are arranged in standard 16-pin DIP dimensions.

RAM Address. The RAM on the CDP18S601 is 4
kilobytes of contiguous memory. The high-order four
bits of memory address are latched and decoded, and a
set of eight links is provided so that any value of the
four high-order bits may be selected as the address of
this RAM. Thus, the RAM may occupy any even
4-kilobyte block in the memory space.

To set up the RAM address, install two jumpers in
link LK11, according to Table I. Alternatively, a DIP
switch may be installed if frequent changes are an-
ticipated.
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Table I—4-Kilobyte Link Connections

4Kllobyte Link LK10, LK11, or LK22
Address Space Pin Connections

0000 - OFFF 1:16, 5:12

1000 - 1FFF 1:16, 6:11

2000 - 2FFF 1:16, 7:10

3000 - 3FFF 1:16, 8:9

4000 - 4FFF 2:15, 5:12

6000 - 5FFF 2:15, 6:11

6000 - 6FFF 2:15,7:10

7000 - 7FFF 2:15, 8:9

8000 - 8FFF 3:14, 5:12

9000 - 9FFF 3:14, 6:11

AOO0O - AFFF 3:14, 7:10

BO0O - BFFF 3:14, 8:9

C000 - CFFF 4:13, 5:12

DO0O - DFFF 4:13, 6:11

EO00 - EFFF 4:13, 7:10

FO0O0 - FFFF 4:13, 8:9

LINK 11 is associated with the 4-kilobyte RAM.

LINK 10 is associated with the ROM sockets 25 and 24.
LINK 22 is associated with the ROM sockets 27 and 26.

ROM Address. Four 24-pin sockets are provided for
user-programmed ROM’s. Four ROM types are
suitable: CDP1834 (1 kilobyte), 2708 (1 kilobyte),
2758 (1 kilobyte), and 2716 (2 kilobytes, Intel pin-out).
The CDP1834 mask-programmable ROM can be used
in combination with any of the other three types. No
other combination may be used. One to four ROM
chips may be used.

Two types of links are provided and must be made up
by the user to suit the particular ROM configuration
selected. The first link type is for accommodating the
type of ROM selected (CDP1834, 2708, 2758, or 2716.
The second link type is for selecting the memory address
space to be occupied by the ROM.

Link LK4 is an 18-pin dual-in-line arrangement with
preprinted links to accommodate the 2716 ROM’s.Table
II gives the connections required for each ROM type.

Links LK10 and LK22 are 16-pin dual-in-line ar-
rangements with no preprinted links. A DIP switch may
be installed if frequent address changes are expected.
Link LK10 provides the high-order four address bits
decoded so that two links or jumpers place sockets
XU24 and XU25 in any 4-kilobyte block within the
64-kilobyte memory address space. Link LK22 does the
same for sockets XU26 and XU27. See Table I for ad-
dress map and link connections.

CDP18S601

To avoid having floating inputs to the gates, both
links LK10 and LK22 should always have two jumpers.
For example, if sockets XU26 and XU27 are unused,
LK22 may be jumpered the same as LK10. Otherwise,
spurious chip selects may be generated, turning on the
three-state data buffers and causing interference with
normal processing.

In instances where no ROM sockets are used, it may be
desirable to jumper links LK10, LKll,and LKI12
identically so that the unused ROM space overlays the
RAM space. In this way, no memory space is taken from
the system’s 64-kilobyte space for the unused ROM
sockets.

For 1-kilobyte ROM’s such as the CDP1834, 2708, or
2758, links LK10 and LK22 should be jumpered iden-
tically in accordance with Table I. Then, the ROM’s
should be installed in sockets XU25, XU27, XU24, and
XU26, in that order, starting with the lowest-address
ROM.

For 2-kilobyte ROM’s (2716), links LK10 and LK22
should be jumpered independently in accordance with
Table I for the required two 4-kilobyte blocks. Then,
socket XU2S5 is the low 2 kilobytes and socket XU24 is
the high 2 kilobytes of the 4-kilobyte block as set in
LK10. Similarly, socket XU27 is the low 2 kilobytes and
socket XU26 is the high 2 kilobytes of the 4-kilobyte
block set in LK22.

One-kilobyte ROM type CDP1834 is the only one that
may be used in combination with two-kilobyte ROM’s
type 2716. If all links are set up for the 2-kilobyte
ROM’s as shown in Table II for LK4, and LK10 and
LK22 are set up for different 4-kilobyte blocks, then a
1-kilobyte ROM in socket XU25 will occupy the two
lower 1-kilobyte segments of the 4-kilobyte block. In
other words, its 1 kilobyte will ‘‘wrap’’ through the
lower 2 kilobytes of the 4-kilobyte block. If it is in

Table Il - ROM Type Selection Links

Link LK4 ROM Type

Pins CDP1834 2708 2758 2716"
1:18 X OPEN SHORTED SHORTED
2:17 X SHORTED OPEN OPEN
3:16 SHORTED SHORTED SHORTED OPEN
4:15 OPEN OPEN OPEN SHORTED
5:14 OPEN OPEN OPEN SHORTED
6:13 SHORTED SHORTED SHORTED OPEN
7:12 X SHORTED OPEN OPEN
8:11 X OPEN OPEN SHORTED
9:10 X OPEN SHORTED OPEN

*X=don't care; Link LK4 is prewired to accept 2716.
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socket XU24, it will wrap through the upper 2 kilobytes
of the 4-kilobyte block. A 2-kilobyte ROM may be
placed in either socket XU24 or socket XU25 while the
other is occupied by a 1-kilobyte ROM. Socket XU27
(low 2 kilobytes) and socket XU26 (high 2 kilobytes)
may be used in the same manner.

1/0 Operation

Serial 1/0 Interface. Serial data output is generated
by the Q line from the CPU. Thus, software using the
SET Q and RESET Q instructions generates data rate
and format. Serial data input is presented to either EF3
or EF4, selectable by links as shown in Table III. The
software uses the test branch instructions to decode in-
coming data.

Table lll—Link Table for Serial Data In

Link LK36 Function
7:10 Data to EF3
8:9 Data to EF4

Electrical interfaces for either the 20-mA loop or
RS232C data terminals are provided on connectors J1
and J2 respectively. Output drivers are separate but the
input receiver is shared. The only modification required
for RS232C interface is the installation of a jumper wire
in the CS5 holes. RS232C data terminals require that +12
volts be available on pin 20 of the backplane and -5 volts
be available on pin 11.

Two-Level 1/0 Addressing Conventions. During an
1/0 instruction, the CPU presents the low-order three
bits of its N register on the N2, N1, and NO lines. N3
generates the MRD signal to indicate the direction of
data flow. Thus, the instructions 61 through 67 and 69
through 6F provide seven output and seven input com-
mands. These instructions may be interpreted by the
system as either different commands to the same 170
device or as I/0 commands to different devices as ad-
dressed by the N lines.

In a larger system more addresses are needed. In the
Microboard system the following conventions are
established.

® The 61 output instruction is used to transmit a
group number. The output data byte is latched
and decoded by any Microboard in the system
having an 1/0 function.

¢ The group number is divided into two parts, the
lower four bits being a one-of-four encoding and
the high four bits being binary encoded. Thus, the
number of addresses provided is 15 binary-
encoded plus 4 individual lines, times the 6 com-
mands left after reserving the 61 and 69. The total
number of useful 170 addresses is 114.

* The 69 input instruction is reserved for reading the
latched output of the 61 instruction. The
CDP18S601 does not provide this feature, but it
may be added where desired.

The use of the two halves of the group number must be
exclusive. That is, the high-order bits must be zero when
any low-order bit is used, and the low-order bits must be
zero when the high-order bits are used. Once a group
number is set up, subsequent 62-through-67 and 6A-
through-6F instructions are recognized only by devices
assigned to that group number.

The CDP18S601 uses bit three as the group select;
that is, the group number (08);16 or (0000 1000)2 is
transmitted by the 61 output instruction to select the
programmable 1/0 on board.

In general, although Interrupt is not gated by group
select, External Flags are gated by the appropriate group
select. The serial interface on the CDP18S601, however,
uses either EF3 or EF4 with no gating by group number.
Therefore, when the serial interface is wired for use, EF3
or EF4, whichever was chosen, is not generally available
for other devices.

Parallel 1/0 Interface. The parallel I/0 interface con-
sists of 20 lines provided on connector P2. These 20
lines are generated by the CDP1851 Programmable 1/0
Interface and may be programmed as input, output, or
bidirectional individually or as a block. The P2 connec-
tor also provides the Q line, EF1 through EF4, CLEAR,
three different voltages, and a logic ground.

For more detailed information on the Programmable
1/0 Interface CDP1851, refer to the data sheet for that
device.

The CDP1851 is assigned to I/O group eight.
Therefore, in order to enable access, a 61 output in-
struction with data =08 is required before read, write,
or control I/0 may be performed.

Signal ARDY conditioned by the group select
generates EF1; BRDY and group select generates EF2.
Link LK41, pins A and B may be jumpered if interrupt-
driven software is to be used. Then, INTA or INTB
generates INT unconditionally.
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Once the group select is accomplished, N1 and N2 are
used to address the CDP1851. The following read and
write instructions are used to access data, status, and
command registers.

62—Write to control register

64—Write to Port A data register (if A is an output)

66—Write to Port B data register (if B is an output)

6A—Read status register

6C—Read Port A data register (if A is an input)

6E—Read Port B data register (if B is an input)

Using the READY Lines for Data Synchronization.

The Port A and Port B RDY lines are presented to the
CPU EFI and EF2lines when the group select is set. Even
though these RDY lines are primarily intended for
“handshaking” with the device on the other end of the
cable, they are useful for synchronizing data transfer
between the CDP1851 and the CPU. Note that there is a
logic reversal: when RDY is true, the EF is false. Because
of the logic reversal and because the event of interest is
RDY going false, the EF true test is used. A test for
ARDY might use the BI instruction (34) which would
take the branch if ARDY were false.
" 'When a port designated as an output port is loaded,
RDY goes true. When the receiving device takes the
data, it transmits STB which removes RDY. The soft-
ware can then test RDY until it is false (EF1 or EF2
true), and load the next output byte. When a port is
designated as an input port, reading the data sets RDY,
and the transmitting device resets RDY when it
transmits data and STB. Again, the software tests to see
if RDY is false and then reads the input byte. In this
case, a dummy read after reset is necessary to raise the
first RDY.

Note that if the remote device is passive, such as a
display or a set of points, handshaking is not necessary.
The output port may be loaded at any time to change
data without acknowledgment from the remote device.
Similarly, the input port may be read at any time to
store the current state of the input lines.

CDP18S601

Using the INTERRUPT Line for Data Synchroniza-
tion. If link LK41, A:B is jumpered, INTA or INTB
generates INT to the CPU. INT is not conditioned by
the group select.INT is set by the remote device sending
STB to acknowledge an output port and is reset by
loading an output port. Similarly, INT is set by the
remote device sending STB to load an input port and is
reset by reading the input port. Table IV summarizes the
actions of READY and INT for input and output
modes.

The software can find the source of the interrupt by
setting the group select 08, and then, either testing the
RDY lines or reading the status byte. The low-order two
bits of the status byte are: bit 0=INTB; bit 1 =INTA.

Bidirectional Mode. Port A may be programmed to
be bidirectional. In this case, Port B must be program-
med to be in the bit-programmable mode, to be describ-
ed later. In the bidirectional mode, ARDY and ASTB
become A INPUT RDY and A INPUT STB; BRDY
becomes A OUTPUT RDY, and BSTB becomes A
OUTPUT STB. Each of the eight lines ADO—AD7 may
transmit data in both directions, using the input hand-
shaking lines to synchronize inputs and the output
handshaking lines for the output data. Operation is
much the same as for independent input and output
ports except that output data is gated into ADO—AD?7
only when the OUTPUT STB line is raised. In sum-
mary, Port A in the bidirectional mode is an output port
and an input port sharing the same eight data lines, each
having a set of handshaking lines.

Bit-Programmable Mode. Both Port A and Port B
are capable of being programmed to be in the bit-
programmable mode. Port B must be in this mode if
Port A is in the bidirectional mode. In the bit-
programmable mode, each line in ADO-AD7 and BO-B7
is programmed to be either input or output. In addition,
the handshaking lines are programmed to be input or
output lines unless Port A is bidirectional, in which case
it uses all four handshaking lines. The handshaking
lines, when used as data lines, are accessed by a write

Table IV—READY and INTERRUPT Actions for Input and Output Modes.

Output Port Input Port
READY Set By Loading Data Reading Data
Reset by STB leading edge STB leading edge
INTERRUPT “Set by ST B. fraling edge | o1B traling edge .
Reset by Loading Data Reading Data
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CDP18S601

control for output lines and read status for input lines.
The other eight lines in each port are accessed by the
usual read and write data instructions.

Interrupts are generated when an input line goes true
except that the former handshaking lines cannot
generate interrupts. The bits may be individually mask-
ed so as not to generate interrupts. The interrupt control
word selects one of the two interrupt rules, AND or OR.
The AND rule results in an interrupt only when all un-
masked lines are true. The OR rule results in an inter-
rupt when any unmasked line is true. The interrupt con-
trol word also defines the input lines as logically true
when high or logically true when low.

Power-On Reset

An RC integrator (R1 and C4 in the control circuit
logic diagram) and a Schmitt-trigger circuit (U30) pro-
vide a long-time-constant (approximately 150
milliseconds) signal when the + 5-volt supply is turned
on. This signal appears in the CLEAR-N input to the
CPU, the parallel 1/0 interface, and the 1/0 group-
select latch. After the CLEAR signal, the I/0 group
select is reset, the parallel 1/0 interface Ports A and B
are set to be input ports, the mask register is reset
(monitors all bits), and the status register is reset. The
CPU initializes and starts processing at location 0000
(provided the WAIT line is not asserted).

The power-on reset is generated through a transmis-
sion gate. External circuits, therefore, may generate
CLEAR on P1-9 or P2-16 using transmission gates,
three-state, or open-collector devices.

If power-on reset is not desired, the removal of C4
will disable it and an external CLEAR must be provid-
ed.

Installation in the COSMAC
Development Systems
CDP18S005 or CDP18S007

Replacement of the CDS CPU Module CDP18S102
with the RCA COSMAC Microboard Computer
CDP18S601 requires some link changes on the
CDP18S601 and wiring changes on the CDS backplane.
These changes are:

LK 43—Cut A:B and C:D and install A:D and B:C. If
+ 12-volt supply is not needed (it is required only for the
RS232C data terminal transmitter and 2708 EPROM’s),
do not install A:D. See Table V.

Table V-Changes on Link LK43 for Installation of
CDP18S601 in COSMAC Developmr~nt System

CDP18S005.
LK43 A:B C:D A:D B:C
Microboard | *Closed *Closed Open Open
CDS Open Open Closed | Closed

*Preprinted links

If the + 12-volt supply is needed, wire it to location
12, pin X in the CDS backplane from location 13, pin
20. Then, on the CDP18S102 module previously re-
moved, cut Link LK1 so that when it is re-installed, no
conflict results between the + 5-volt supply and the
+ 12-volt supply. The wiring need not be removed when
the CPU Module CDP18S102 is re-installed.

LK 36—Serial Data In to external flag lines. In the
CDS 11, if the Terminal Interface Module CDP18S507 is
not retained, connect pins 8:9 for EF4 to make the
CDP18S601 the operator’s terminal interface. If the
CDP18S507 is retained, EF3 may be used for another
serial interface purpose by connecting pins 7:10. In the
CDS III, the UART module in location 14 is the
operator’s terminal interface and pins 7:10 and 8:9 may be
left open.

LK 36—RNU to start ROM?’s at address 8000. Cut the
wire jumper in pins 5:12. If the RAM or ROM occupies
memory address 0000 or if the ROM occupies memory
address 8000 and is the monitor or utility program, install
pins 6:11. Then, add a wire to the CDS backplane from
location 12 pin 12 to location 10 pin D. This connection
provides for a memory starting address of 8000 after
RESET, RUNU switches are pressed. This wire should be
removed when the CPU Module CDP18S102 is re-
installed. See Table VI.

Table VI-Changes on Link LK36 for Installation of
CDP18S601 in COSMAC Development System

CDP18S005.
RNU RNU EF3 EF4
LK36 5:12 6:11 7:10 8:9
Microboard | ¢Closed Open Open | ¢Closed
CDS Open Closed | Open | Closed@

| ¢Wire jumpers installed
Assumes the CDP18S601 serial interface is
to be the operator terminal interface.
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LK 10, 11, and 22—Set up as previously described for
the memory address desired, taking care that the CDS
memories are not assigned to overlap the assignment of
the CDP18S601 Microboard Computer.

Table VII summarizes the required CDS backplane
wiring changes.

Table VII-Summary of Backplane Wiring Additions
Needed When the CDP18S601 is Installed in the
COSMAC Development System CDP18S005.

From To
Slot Pin Slot Pin | Function
12 X 13 20 -12V
12 1 14 11 -5V
12 12 10 D | RNu-pT

tThis connection should be removed when the CDP18S102
is reinstalled.

Parts List

C1,C2, C3=15uF, 20 V
C4=15uF, 35V

CR1, CR2, CR3, CR4 = 1N270

J1, J2 = connector, right angle (mates with connec-
tor comprised of housing — AMP 1-86148-2, con-
tact — AMP86016-1,"%keying plug — AMP 87077-1, or
equivalent)

P2 mates with a variety of 34-pin flat cable connec-
tors such as T & B Ansley 609-3415M, Berg 65764-

C6=39 pF
C7=10 pF

CDP18S601

PIN | REMOVED PIN 5 REMOVED

T

=4
oy
.m
e B

a!
=148

o

3
—=
R6
o
>
e

c3

£ 8l C 5y

DENOTES
PIN I

LINE TO

CUT FOR~]_ *[T] 4 ®Li37 <70 7708
OPTIONS
EEEER
[~
@

92CS-31463R2
Layout diagram of RCA COSMAC Microboard
Computer CDP18S601.

005, 3M 3463-0001, or equivalents

Q1 =2N5139

R1 =100 kQ, %4 W, 5%
R2 =22 MQ, % W, 5%

R3, R4 =22 kQ, % W, 5%

R5 =3 kQ, ¥4 W, 5%

R6, R14 = 1 kQ, %4 W, 5%

R7 =11 kQ, % W, 5%
R8 = 4.3 kQ, ¥4 W, 5%
R9 =130 kQ, % W, 5%
R10 =10 kQ, 4 W, 5%
R11=27kQ, % W, 5%
R12 =100 Q, "a W, 5%

R15-R18 = 22 kQ, ¥4 W, 5%

U1 = CA3160

U2 = CA3140

U3 = CDP1851CE

U5, U8 = CDP1856CE
U6 = CD4069BE

U7 = CDP1867CE

U9 = CDP1866CE
U12-U19 = MWS5114

U21 = CD4001BE

U23 = CDP1858CE

U28, U29 = CD4012BE

U30 = CD4016BE

U31, U32 = CD4050BE

U33 = CD4025BE

U34 = CD4013BE

U35 = CD4023UBE

U39 = CDP1805CE

U40 = CD4093BE

U42 = resistor module,
22 kQ, 16 pin

U43 = resistor module
SIP, 22 kQ, 10-pin

U44 = resistor, module
SIP, 8-pin

XU3, XU39 = 40-pin socket
XU24-XU27 = 24-pin socket

Y1 = 2.00-MHz crystal

U20, U38 = resistor module,

22 kQ, 14 pin

Microboard Computer Parallel /O Connector (P2)

Pin Signal Pin Signal

1 B2-P 2 GND

3 B1-P 4 B3-P

5 BO-P 6 B4-P

7 BSTB-P 8 BS-P

9 BRDY-P 10 B6-P

11 AD7-P 12 B7-P

13 AD6-P 14 GND

15 ADS-P 16 CLEAR-N
17 AD4-P 18 GND

19 AD3-P 20 Q-P

21 AD2-P 22 GND

23 AD1-P 24 EF4-N

25 ADO-P 26 EF3-N

27 ASTB-P 28 GND

29 ARDY-P 30 +5V

31 EF2-N 32 -5V/-15V
33 EF1-N 34 +12V/+ 15V
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CDP18S601

Microboard Computer 20-mA Serial Interface (J1)

Pin | Signal Pin | Signal

1 VACANT (KEY) 6 NC

2 NC 7 DATA OUT SOURCE
3 DATA OUT RETURN 8 DATA IN SOURCE

4 DATA IN RETURN 9 NC

5 NC 10 | NC

Microboard Computer EIA RS232C Serial Interface

v2)

Pin | Signal Pin | Signal

1 GND 6 HIGH LEVEL
2 DATAIN 7 HIGH LEVEL
3 DATA OUT 8 HIGH LEVEL
4 NC 9 NC

5 VACANT (KEY) 10 | GND

Table VllI-List of Links and Their Functions

LK22 | ROM Decoding for XU26 and XU27
*1:16 AT5.AT4
2:15 A15.A14
3:14 A15¢A14
4:13 A15¢A14
5:12 AT3.AT2
*6:11 AT3.A12
7:10 A130AT2
8:9 A13eA12
LK36
1:16 Not applicable to CDP1802 or CDP1805
*2:15 CLEAR-N
3:14 Not applicable to CDP1802 or CDP1805
*4:13 WAIT-N
¢5:12 RNU-P from P1-3
6:11 RNU-P from P1-12
(CDS installation only)
7:10 EF3 for serial interface in
¢8:9 EF4 for serial interface in
LK37
*A:B +5V Vpp to CDP1802
LK41
A:B Interrupt from PIO
LK43
*A:B Microboard system installation (EF4-N)
*C:D Microboard system installation (+12 V)
A:D CDS installation (+12 V)
B:C CDS installation (EF4-N)

*Preprinted links
¢Wire jumpers installed

LK4 |ROM Type Selection

*1:18 ROM Type 2758, 2716

2:17 ROM Type 2708

3:16 ROM Type 2758, 2708, or CDP1834
*4:15 ROM Type 2716
*5:14 ROM Type 2716

6:13 ROM Type 2758, 2708, or CDP1834
712 ROM Type 2708

*8:11 ROM Type 2716

9:10 ROM Type 2758
LK10} ROM Decoding for XU24 and XU25
*1:16 AT5.AT4

2:15 ATB.A14

3:14 A15.A14

4:13 &S.Qﬁ
*5:12 A13.A12

6:11 AT3eA12

7:10 A13A12

8:9 A13eA12

LK11] RAM Decoding

1:16 AT5.A14
*2:15 A150A14

3:14 A15.A13

4:13 A15.A14

*5:12 A13.A12

6:11 AT3.A12

71 A13eA12

8:9 A13eA12

6 u42

DBO-P  ({ZZK}-2— EFI-N e o 10 gop
oBI-P € era-N {22k} B3-p
oB2-P I eF3-N  ${PoR2Ba-p
8 .
DB3-P EF4-N b (Z2R——bB5-P
0B4-P L DMAT-N ¢ {7ZR}-&—s6-P
0BS-P 2 oMAO-N ¢ {ZBK}—2—87-P
DB6-P 2 INT-N (72K }—— AD7-p
0B7-P ¢{ZZR}—>— AD6-P
Y {ZZR}H—2— A05-P
BSTB-P o7-P
BO-P 06-P
BI-P 05-p
ADI-P 04-P
AD2-P
. +V, RIS
AD3-P B3
AD4-P ASTB-P
RI6
ADO-P
RI7
BROY-P
RIS
ARDY-P

92CM-34694

Pull-down and pull-up resistors.

24




Microboards

Pin Terminals and Signals for the RCA COSMAC Microboard Universal

Backplane Connector (P1)

CDP18S601

Component Side

Wire Side

SIgnal‘ Signal
Pin | Mnemonic | Flow | Description Pin| Mnemonic | Flow |Description
A TPA-P Out |System Timing Pulse 1 1 DMAI-N In |DMA Input Request
B TPB-P Out |System Timing Pulse 2 2 DMAO-N In |DMA Output Request
C DBO-P In/Out| Data Bus 3 RNU-P — |Run Utility
D DB1-P In/Out|Data Bus 4 INT-P In [Interrupt Request
E DB2-P In/Out| Data Bus 5 MRD-N Out |Memory Read
F DB3-P In/Out|Data Bus 6 QP Out |[Programmed Output Latch
H DB4-P In/Out|Data Bus 7 SCo-P Out |State Code
J DBS5-P In/Out| Data Bus 8 SC1-P Out [State Code
K DB6-P In/Out|Data Bus 9 | CLEAR-N In |Clear-Mode Control
L DB7-P In/Out| Data Bus 10 WAIT-N In |Wait-Mode Control
M AO-P Out |Multiplexed Address Bus | 11| -5V/-15V | — JAuxiliary Power
N A1-P Out |Muitiplexed Address Bus | 12 SPARE — [Not Assigned
P A2-P Out |Multiplexed Address Bus | 13 | CLOCK OUT | Out |Clock from CPU Osc.
R A3-P Out |Muitiplexed Address Bus | 14 NO-P Out [I/O Primary Address
S A4-P Out |Multiplexed Address Bus | 15 N1-P Out |I/O Primary Address
T A5-P Out |Multiplexed Address Bus | 16 N2-P Out [I/O Primary Address
U A6-P Out |{Multiplexed Address Bus | 17 EF1-N In |External Flag
v A7-P Out |Multiplexed Address Bus | 18 EF2-N In |External Flag
w MWR-N Out |Memory Write Pulse 19 EF3-N In |External Flag
X EF4-N in |External Flag 20 [+12V/+15V| — [Auxiliary Power
Y +5V In | +5 volts dc 21 +5V In |+5 volts dc
Z GND In |Digital Ground 22 GND In |Digital Ground
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CDP18S602

RCA COSMAC Microboard

Computer

The RCA COSMAC Microboard Computer CDP-
185602 is a versatile computer system onasingle 4.5x 7.5
inch printed-circuit card. The card contains a CDP1802
CPU, a crystal-controlled clock, read-write memory, par-
allel I/ O ports, a UART serial communications interface,
power-on-reset, and expansion interface. Two on-board
sockets are provided for read-only memory enabling the
user to select 2 or 4 kilobytes of mask-programmable
ROM or EPROM, depending on the applications. Be-
cause of the CMOS design and low current requirements,
the power supply and cooling requirements are minimal.

The CDP18S602 Microboard Computer is designed to
provide the key hardware for various microcomputer
applications allowing the designer to concentrate on the
software and the special requirements of his specific ap-
plications. The CDP18S602 is plug-in compatible with
the RCA COSMAC Development System I CDP18S005
and the RCA COSMAC DOS Development System 111
CDP18S007, facilitating prototype design and the debug-
ging of both hardware and software.

Component Features

Central Processing Unit. The central processor for the
CDP18S602 Microboard Computer is the 8-bit silicon-
gate CMOS RCA COSMAC Microprocessor CDP1802.

Features

e Low-power static CMOS

e Operable from single 5-volt supply

o Current required: 8 to 28 mA (typ.)*

¢ High noise immunity

o Crystal clock — selectable rates: 2.4576, 1.2288,0.6144,
or 0.3072 MHz

¢ Compatible with COSMAC Development Systems

o Stand-alone capability

e 2 kilobytes of read/write memory

o Sockets for 2/4 kilobytes of ROM/PROM

e Power-on reset

¢« COSMAC Microprocessor architecture

o Flexible memory and 1/O expansion

o 8 parallel input and 8 parallel output lines

4 flag inputs; Q serial data output

UART-driven serial 1/O port

14 selectable baud rates: 50 to 19200 baud

RS232C or 20-mA serial 1/O

e 65,536-byte memory space

e 44-pin system interface

¢ Expandable by use of COSMAC Microboard Univer-
sal Backplane

e Powered through either expansion or 1/O connector

¢ Wide temperature range: -40° C to 85°C

o Small board size: 4.5 x 7.5 inches

*Depending whether 20-mA serial interface is used.

USER'S
|-—|NTER2FACE———||
| P
| e !

0+ RS232C (J2) OR
f‘:: m:; | 16 LINES LINEs | 20-mA LOOP(JI)
LI o we | W
0.30 MHz
ADDRESS LATCH
AND DECODE ADDR. BUS
PARALLEL o—|
UART
TPA cPU 1/0
CDPIBO2 INTERFACE SERIAL ﬁ BAUD
coriesz INTERFACE " GEN.
2/4 2- MWR (2
KILOBYTE| |KILOBYTH ]
o VoS 50- 19200
2 MWS5114 MRD - 19200
SOCKETS|
CONTROL BUS
v MICROBOARD'
L DATA BUS INTERFACE
PN
ADDRESS BUS
92CM-31917RI

Fig. 1 — Block diagram of RCA COSMAC
Microboard Computer CDP18S602.
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The CDP1802 has 16 general-purpose registers each 16
bits wide. Any one of these registers may be dynamically
designated as the program counter thereby giving the
system multiple program states. Each register may also be
used for data storage and as memory pointers for subrou-
tines, I/ 0O, stacks and the like. One register each is desig-
nated for DMA and interrupt pointers. The CDP1802
provides a serial data-out connection, Q, and four exter-
nal flag input pins, EF1 through EF4, whose logic levels
may be tested with conditional branch instructions.

Memory. By means of four MWS5114 RAM?s, the
CDP18S602 provides 2 kilobytes of CMOS read-write
memory. In addition, two sockets are provided for two or
four kilobytes of non-volatile read-only memory. RCA
CDP1834 mask-programmed CMOS ROM or 2758 or
2716-type EPROM’s may be used in these sockets. Each
of these memory types may be placed independently in the
65,536-byte memory space on boundaries in accordance
with the memory maps given in Tables I and II.

I/0. By means of two parallel 1/O ports, type
CDP1852, the CDP18S602 provides eight input and eight
output lines. Each port has a handshaking line to indicate
whether a byte has been written to or read from a port. A
serial communications interface, having both a 20-
milliampere loop and EIA RS232C capability, is driven
by an on-board UART, the CDP1854A. Right-angle
headers are provided for the serial communications
interfaces.

The data format is determined by software. There are
14 baud rates available, from 50 to 19200 bauds, select-
able by a four-rocket DIP switch. Edge connectors are
provided for the parallel 1/O lines and the Microboard
bus interface. The user’s edge connector provides, in addi-
tion to the two 8-line input and output ports, 18 other
lines giving access to, among others, four flags, Q, inter-
rupt, clock frequency, and three UART lines.

Application

The COSMAC Microboard Computer CDP18S602
may stand alone and be operated as a complete system.
Power may be supplied through the Microboard Bus
Interface connector or through the 1/O connector. The
CDP18S602 may also be operated in conjunction with
other Microboard Systems Components installed in any
location in the five-card Microboard Chassis (CDP-
18S675) or in the 22-card Microboard Chassis
(CPD18S670).

The low current requirements of the Microboard Com-
puter and other Microboard Systems components permit
operation from a simple, compact wall-type supply such
as the CDP18S023. No cooling fans or heat sinks are
required.

CDP18S602

The CDP18S602 Microboard computer may be in-
stalled in the card nest of the COSMAC Development
System II CDP18S005 or the COSMAC DOS Develop-
ment System 111 CPD18S007 in place of the CPU Module
to facilitate software and hardware development. This
feature substantially expands the designer’s debugging
capabilities by making it possible to debugthe software of
a specific application concurrently with the use and test-
ing of the hardware on the CDS. Other development
systems allow only software debugging, leaving it to the
user to transport the software to the hardware under test.
With the final Microboard hardware configuration im-
bedded in the COSMAC Development System, the appli-
cation software and hardware may be operated together
in the optimum situation for analysis and improvement.
For example, RAM may easily be allocated in place of
ROM, thereby saving much time that might have been
used in programming PROM’s or EPROMs.

When the CDP18S602 Microboard Computer is used
with the Microboard Control and Display Module
CDP18S640V1, some debugging capability is available
even in such a two-card minimum system. By means of the
control switches provided with the CDP18S640V1
(RESET, RUN PROGRAM, RUN UTILITY, AND
STEP/CONT) and the six-digit hexadecimal display, the
operator can observe the address and data sequences of
both the fetch and execute cycles.

Specifications
Memory Capacity
On-board RAM: 2 kilobytes
On-board ROM/EPROM: 2 sockets for up to 4
kilobytes
Off-board Expansion: Any user-specified combina-
tion of RAM, ROM, and EPROM, up to a total of
65,536 bytes on-board and off-board

Memory Address Map
(See Tables I, 11, and III)

On-board RAM: 2 kilobytes contiguous on any 2 kilo-
byte boundary: Links are preprinted for RAM at
address 400016.

On-board ROM and EPROM: For CDP1834 and
2758, 2 kilobytes contiguous on any 2-kilobyte
boundary.

For 2716, 4 kilobytes contiguous on any 4-kilobyte
boundary. Links are preprinted for ROM types CDP1834
and 2758 and for address start at 0000.
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1/0 Capacity

Parallel: 8 input lines and 8 output lines.

Serial: UART-controlled input and output lines.
Choice of 20-mA loop or EIA RS232C interface.
User-programmed data format. 15 selectable baud
rates, 50 to 19200 baud. CTS and RTS control lines.

Operating Temperature Range
-40°C to 85°C
Dimensions
4.5 inches x 7.5 inches (114.3 x 190.5 mm)
Board pitch 0.5 inch (12.7 mm) minimum
Power Requirements

With CMOS ROM?’s and RS232C: +5 V at 8 mA,
typical operating

With CMOS ROM’s and 20-mA loop: +5 V at 30 mA,
typical operating

Optional voltages used only for RS232C interface:
+12 to +15 V at 8 mA, typical
-5to -15 V at 8 mA, typical

Connectors
System Interface: Edge fingers, 44 pins on 0.156-inch
centers
Parallel 1/O: Edge fingers, 34 pins qn 0.100-inch
centers
Serial I/ O: Two right-angle headers, 10 pins
Clock
CPU and Interface: crystal-controlled oscillator; se-
lectable frequencies: 2.4576, 1.2288, 0.6144, and
0.3072 MHz. A preprinted link selects 2.4576 MHz
as the CPU clock frequency.

Microboard Bus Interface Signals
(Connector P1)

The following signals are generated or received by the
COSMAC Microboard Computer CDP18S602 and pro-
vide the interface to other Microboard Systems compo-
nents. For further information on these signals, refer to
the data sheet for the CDP1802A (File No. 1305) and to
the User Manual for the CDP1802 COSMAC Micropro-
cessor, MPM-201.

DB7 through DB0 — Eight bidirectional data bus lines.
Taken directly from the CPU bus pins, these lines transfer
data among the memory, CPU, and 1/0 devices.

NO, N1, N2 — Taken directly from the CPU pins, these
lines indicate an 1/O instruction is being executed. They
are derived from the low-order three bits of the N register
during an 1/0 instruction execution only. They are low

(false) at all other times. These bits form the primary
address identifying the 1/ O device. Direction of transfer,
derived from N3 internal to the CPU, is presented on the
MRD line. When high MRD indicates data transfer from
1/0 to memory; when low, from memory to 1/0.

EF1, EF2, EF3, EF4 — Taken directly to the CPU
pins, these inputs can be tested by conditional branch
instructions. The service request line from the input port
can be jumped via LK1 to either EF3 or EF4 flag lines to
indicate status. A preprinted link connects the input
port’s SR (Service Request) line to EF3 and the SDI
(Serial Data In) line to EF4, conditioned by the proper
select signal.

TNT — Taken directly to the CPU pin, the interrupt
line causes a transfer of control from the current program
counter to register 1. Interrupts may be inhibited by
software. If Interrupt Enable (IE) is set, recognition of
INT results in completion of execution of the current
instruction, followed by an S3 machine state during
which designators X and P are stored in T. Then, X is set
to 2, Pissetto 1,and IEis reset to 0. The S3 state lasts one
machine cycle (eight clocks), after which processing re-
sumes with R1 as program counter. The interrupt line
from the UART or the service request line from input port
can be presented directly to this input via link LK1.

DMATI, DMAO — Taken directly to the CPU pins and
not utilized by the CDP18S602, these lines allow off-
board 1/O controllers rapid direct memory access. The
CPU monitors these data transfers, going into an S2
machine state for each byte transfer. RO is used as the
memory pointer and is automatically incremented each
time. Thus, DMA transfers are interleaved with normal
processing and no software action is required except to
initialize RO before transfer starts. INT and/or an EF
may be used to notify the program that a block DMA
transfer is completed so that initialization and processing
of the data block may be performed. The DMA inputs
may be maintained in the true state for contiguous S2
states for the most rapid transfer. In the usual case, how-
ever, the DMA request is removed at the TPA of the S2
cycle to obtain a single byte transfer, allowing time for
normal processing and for setting up the next byte in the
requesting controller. Each S2 state is eight clock cycles in
duration.

SC1, SC0 — State code outputs from the CPU which
identify the type of machine cycle in progress.

State Code Lines

State Type 1 SCO0
SO0 (Fetch) L L
S1 (Execute) L H
S2 (DMA) H L
S3 (Interrupt) H H
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TPA, TPB — Timing pulses generated by the CPU
which occur once in each machine cycle. TPA trailing
edge is used to latch the high-order memory address. TPB
trailing edge is used to latch output data from the data
bus.

A7 through A0 — Eight memory address lines from the
CPU. The 16 memory address bits are multiplexed on this
address bus. The high-order eight bits are presented early
in each machine cycle and must be latched at the TPA
trailing edge. The CDP18S602 buffers, latches, and de-
codes these bits for the on-board memories. Any external
memory must provide its own latches. During the latter
part of the cycle, the low-order eight bits are presented on
this address bus and need not be latched.

MWR — A WRITE command from the CPU to the
memories. Address lines are stable at this time. Actual
writing or latching occurs at the trailing edge.

MRD — A READ command from the CPU to the
memories and a.direction indicator for I/ O data transfers.
In the I/ 0O instructions it corresponds to N3 (N register,
internal to the CPU) which distinguishes I/ O inputs from
outputs. MRD must be used to condition output drivers
in all memory components, or their output buffers, to
avoid contention on the data bus. The absence of MWR
must not be interpreted asa READ. Early in a write cycle,
data are being driven onto the data bus by the CPU oran
input device. If a memory allows its outputs to be enabled
while MRD is false before MWR appears, bus contention
will occur resulting in unnecessary power dissipation and
perhaps circuit failures. Operation using the Micromoni-
tor CDP18S030 is impossible unless MRD is properly
used to condition data output.

Q — Assingle-bit output from the CPU. This bitis set or
reset by SEQ (7B) or REQ (7A) instructions. It is availa-
ble for use through the Microboard Bus (P1) and Parallel
I/0 (P2) connectors. Q may also be tested with a branch
instruction and thereby operates as a program switch.

CLOCK OUT — A square-wave clock signal derived
from an external crystal-controlled oscillator. One of four
clock frequencies can be selected, 2.4576, 1.2288, 0.6144,
or 0.3072 MHz. This signal is made available on connec-
tors P1 and P2 by a preprinted link across pins 8 and 5 of
link LK8. A preprinted link across pins 7 and 8 of link
LK3 selects 2.4576 MHz as the CPU clock frequency.

WAIT, CLEAR — Two control inputs to the CPU that
determine the mode of operation.

CLEAR WAIT MODE
L L Load
L H Reset
H L Pause
H H Run

CDP18S602

The functions of the modes are defined as follows:

Load Mode. Holds the CPU in the IDLE state and
allows an I/ O device to load the memory without the need
‘for a “bootstrap” loader. It modifies the IDLE condition
so that termination of the DMA-IN operation does not
force execution of the next instruction. DM A-IN requests
then load memory starting from location zero for as many
‘bytes as there are DMA-IN requests.

Reset Mode. Registers I, N, and Q are reset, IE is set,
and O’s (Vss) are placed on the data bus. TPA and TPB
are suppressed while reset is held and the CPU is placed in
S1. The first machine cycle after termination of reset is an
initialization cycle which requires 9 clock pulses. During
this cycle the CPU remains in S1, and registers X, P, and
ROare reset. Interrupt and DM A servicing are suppressed
during the initialization cycle. The next cycle is an SO or
an S2, but never an S3. Power-up reset is obtained by a
Schmitt-trigger buffered RC network connected to
CLEAR.

Pause Mode. Stops the internal CPU timing generator
on the first high-to-low transition of the input clock. The
oscillator continues to operate, but subsequent clock
transitions are ignored.

Run Mode. May be initiated from the Pause or Reset
Mode functions. If initiated from Pause, the CPU re-
sumes operation on the first high-to-low transition of the
input clock. If initiated from Reset, the first machine cycle
following Reset is always the initialization cycle. The
initialization cycle is then followed by a DMA (S2) cycle
or fetch (S0) from location 0000 in memory.

RNU — Run Utility Software. A signal supplied to the
CDP18S602 to force the most significant address bit true.
As a result, the program start is at memory location 8000
instead of 0000. When the CDP18S602 is used in a stand-
alone mode and a utility program is included at 8000, an
RNU-P signal must be supplied to connector P1-3, and
pins 12:1 must be connected on link LK8. When the
CDP18S602 is used with Control and Display Module
CDP18S640V1, only pins 12:1 on link LK8 need be con-
nected. Note: The board is supplied with a preprinted link
— pins 12:1 on link LKS8.

On-Board Memory Addressing

The high-order eight memory address bits are latched,
decoded, and. used for generating chip selects for on-
board memories. A system of links is provided for placing
RAM or ROM in the desired area of the 64-kilobyte
address space. Links (wire jumpers) are to be installed as
described in Tables I through IV. As an alternative, DIP
switches may be readily installed in place of the links
because the links are arranged in standard 16-pin DIP
dimensions. ‘
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RAM Address. The CDP18S602 Microboard Com-
puter has two kilobytes of contiguous memory which can
occupy any 2-kilobyte block in memory space on 2-
kilobyte boundaries. The high-order byte of the memory
address is latched and decoded. Bits A15, A14, A13, and
A12 select one of 16 4-kilobyte blocks by means of two
wire jumpers on link LK5. One jumper on link LK4 will
enable the next level of decoding; selecting either A1l or
All inverted enables the RAM decoder U2l. If the
latched bit A1l is not inverted, the low half of a 4-kilobyte
block is enabled. Bit A10 will next select 1-kilobyte seg-
ments within the 2-kilobyte block.

Toset up the RAM address, it is necessary to install two
jumpers in link LKS and one in link LK4 as given in the
memory map of Table 1. As an alternative, DIP switches
may be installed if frequent link changes are anticipated.

To avoid having floating inputs to CMOS gates, links
LKS5 and LK4 must always have jumpers installed.

ROM Address. Two 24-pin sockets (XU9 and XU10)
are provided for user-programmed ROM’s. Three ROM
types are suitable: CDP1834 (1 kilobyte), 2758 (1 kilo-
byte), and 2716 (2 kilobytes). The address decoding tech-
nique prevents “wrap-around” in memory space for any
memory type.

Table II shows the LK3 and LK4 link connections
needed for the ROM selected. Tables 111 and IV give the
additional link connections needed and the memory ad-
dress information.

For testing or debugging, all ROM space can be inhib-
ited by connecting A and B on link LK7.

When ROM’s CDP1834 or 2758 are used, memory
address bits A15, Al4, Al3, and Al2 select one of 16
4-kilobyte blocks by means of two jumpers on link LK6.
One jumper on link LK4 enables the next level of decod-
ing; selecting either A1l or All inverted enables ROM
decoder U20.

Table | - Memory Map and Link Connections for RAM

LK5 LK4 |RAM Address LK5 LK4 | RAM Address

*7:10 uU16/U18 0000-03FF *7:10 U16/U18 8000-83FF

*5:12 U15/U17 0400-07FF *5:12 U15/U17 8400-87FF
g9 [(U16/U18 0800-0BFF 8:9 uU16/U18 8800-8BFF

) U15/U17 0CO00-OFFF ’ U15/U17 - 8C00-8FFF

*7:10 u16/U18 1000-13FF *7:10 uU16/U18 9000-93FF

6:11 U15/U17 1400-17FF 6:11 U15/U17 9400-97FF
8:9 u16/U18 1800-1BFF 8:9 u16/U18 9800-9BFF

1:16 U15/U17 1C00-1FFF 3:14 U15/U17 9C00-9FFF
*7:10 u16/U18 2000-23FF *7:10 U16/U18 AO000-A3FF

7:10 U15/U17 2400-27FF 7:10 U15/U17 A400-A7FF
g9 [U16/U18 2800-2BFF 8:9 U16/U18 A800-ABFF
) U15/U17 2C00-2FFF i U15/U17 ACO00-AFFF
+7.10|U16/U18 3000-33FF *7:10 u16/U18 B000-B3FF

8:9 U15/U17 3400-37FF 8:9 U15/U17 B400-B7FF
g9 |U16/U18 3800-3BFF 8:9 U16/U18 B800-BBFF
) U15/U17 3C00-3FFF ) U15/U17 BCO00-BFFF
+7.10|U16/U18 4000-43FF *7:10 u16/U18 C000-C3FF

*5:12 U15/U17 4400-47FF *5:12 U15/U17 C400-C7FF
g9 |U16/Y18 4800-4BFF 8:9 u16/Y18 C800-CBFF
) U15/U17 4C00-4FFF i U15/U17 CCO00-CFFF
+7.10|U16/U18 5000-53FF +7:10| U16/U18 D000-D3FF

6:11 U15/U17 5400-57FF 6:11 U15/U17 D400-D7FF
8:9 u16/U18 5800-5BFF 8:9 uU16/U18 D800-DBFF
*0:15 U15/U17 5C00-5FFF 4:13 U15/U17 DCO00-DFFF
*7:10 uU16/U18 6000-63FF *7:10 U16/U18 EO0O0Q-E3FF

7:10 U15/U17 6400-67FF 7:10 U15/U17 400-E7FF
8:9 u16/U18 6800-6BFF 8:9 u16/U18 800-EBFF

) U15/U17 6C00-6FFF i U15/U17 ECO00-EFFF

*7:10 U16/U18 7000-73FF *7:10 U16/U18 FO00-F3FF

8:9 - {u1su17 7400-77FF 8:9 U15/U17 F400-F7FF
’ 8:9 u16/U18 7800-7BFF 8:9 uU16/U18 F800-FBFF
) U15/U17 7C00-7FFF . U15/U17 FCO00-FFFF

*Preprinted link connections.
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Table Il — Connections for Link LK3 and LK4

for ROM
CDP1834
Link or 2758 2716
LK4 1:16* C 0]
LK4 2:15 O C
LK4 4:13 o (o]
LK4 5:12* X 0]
LK4 6:11 X o)
LK3 1:14 (0] C
LK3 2:13* C 0)

O =Open; C=_Closed;

*Preprinted link connections.

CDP18S602

If bit A11 is not inverted, the low half of the 2-kilobyte
block is selected. If bit All is inverted by U19, the high
half of the block is enabled. Another jumper on link LK4
connects bit A10 to the decoder selecting one of the two
1-kilobyte blocks. For the CDP1834 and 2758, input pin
19 of the ROM is grounded. Note that to avoid floating
inputs, links LK6 and LK4 must have jumpers installed.

When ROM 2716 is used, memory address bits A15,
Al4, A13, and A2 select one of 16 4-kilobyte blocks by
means of two jumpers on link LK6. With another jumper
connecting pins 2:15 on link LK4, bit A1l now selects
2-kilobyte segments within a 4-kilobyte block. Link LK 3
is used to connect address bit A10 to pin 19 of the 2716
ROM.

X =See Table IIl.
Table Ill — Additional Link Connections and Memory Addresses
for ROM Types CDP1834 and 2758
LK6 LK4 |ROM Address LKé LK4 |ROM Address

+5:12|U9 0000-03FF *5:12 U9 8000-83FF

*5:12 ui1o0 0400-07FF *5:12 u10 8400-87FF
6:11 uo9 0800-0BFF 6:11 u9 8800-8BFF

) u10 0C00-OFFF u10 8C00-8FFF

*5:12 u9 1000-13FF *5:12 u9 9000-93FF

6:11 u10 1400-17FF 6:11 u10 9400-97FF
6:11 u9 1800-1BFF 6:11 uo 9800-9BFF

*1:16 u10 1C00-1FFF 3:14 ui10 9C00-9FFF
*5:12 U9 2000-23FF ‘ *5:12 U9 A000-A3FF

7:10 u10 2400-27FF 7:10 u10 A400-A7FF
6:11 U9 2800-2BFF 6:11 uo A800-ABFF
) u10 2C00-2FFF ) u10 ACO00-AFFF

*5:12 U9 3000-33FF *5:12 U9 B000-B3FF

8:9 uio 3400-37FF 8:9 u10 B400-B7FF
6:11 u9 3800-3BFF 6:11 U9 B800-BBFF
) u1o 3C00-3FFF ) u10 BC00-BFFF

*5:12 u10 4400-47FF *5:12 u10 C400-C7FF
6:11 uo 4800-4BFF 6:11 U9 C800-CBFF
) u1o0 4C00-4FFF ) u10 CCO00-CFFF

*5:12 U9 5000-53FF *5:12 U9 DO000-D3FF

6:11 u10 5400-57FF 6:11 u10 D400-D7FF
6:11 u9 5800-5BFF 6:11 U9 D800-DBFF
2:15 ui10 5C00-5FFF 4:13 u1o0 DCO00-DFFF
*5:12 U9 6000-63FF *5:12 U9 EO00-E3FF

7:10 u1io0 6400-67FF 7:10 u10 E400-E7FF
6:11 U9 6800-6BFF 6:11 U9 E800-EBFF

) u10 6C00-6FFF ) u10 ECO00-EFFF

*5:12 U9 7000-73FF *5:12 U9 FO00-F3FF

8:9 u10 7400-77FF 8:9 u10 F400-F7FF
6:11 U9 7800-7BFF 6:11 U9 F800-FBFF

) uU10 7C00-7FFF ) u10 FCO00-FFFF

*Preprinted link connections.
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Table 1V - Additional Link Connections and Memory Addresses
for ROM Type 2716
LK6 ROM Address LK6 ROM Address

+5.12|U9 0000-07FF +5.12|U9 8000-87FF

el 185 0] 0800-0FFF “"lu10 8800-8FFF

6:11 |Y9 1000-17FF 6:11 (Y9 9000-97FF

“1:16 u10 1800-1FFF 3:14 ) U10 9800-9FFF
7:10 |Y9 2000-27FF ’ 710 (Y9 AO000-A7FF
) u10 2800-2FFF ) U10 A800-AFFF

g9 (U9 3000-37FF g9 [Y9 B000-B7FF
) u10 3800-3FFF ) U10 B800-BFFF
*5:12(U9 4000-47FF +5:12|U9 CO000-C7FF
~~lu10 4800-4FFF - ~lu1o C800-CFFF

6:11 |Y9 5000-57FF 6:11 (Y9 D000-D7FF
2:15 u10 5800-5FFF 413 |— u10 D800-DFFF
7:10 Y9 6000-67FF ’ 7:10 (Y9 EQ00-E7FF

) u10 6800-6FFF ) uU10 E800-EFFF

g9 |Y9 7000-77FF g9 (Y9 FO00-F7FF

: U10 7800-7FFF : U10 F800-FFFF

*Preprinted link connections.

Note that with type 2716 also, jumpers must always be
present to avoid floating inputs to CMOS gates. Note that
the CDP18S602 is initially configured for ROM types
CDP1834 and 2758 at address 0000.

Input/Output Interfacing

Serial 1/0 Interfacing. Serial output data is generated
by the UART. In Microboard systems including the Con-
trol and Display Module CDP18S640V 1, the utility soft-
ware UT61 sets the data format. This format is one start
bit, eight data bits (no parity), and two stop bits. The
utility also determines when to read data from the UART
and when to write to it by reading its status word. The
user, of course, has the option in a stand-alone system of
writing his own UART routine.

The UART interrupt line is wired to link LK1 where the
user may jumper it either to the CPU’s interrupt input or
to one of two flag lines (EF3 or EF4).

Three signals from the UART are available on the user
connector P2. These signals, DA (data available), RTS
(request to send), and CTS (clear to send), are useful for
handshaking with modems. See the data sheet for UART
CDPI1854A (File No. 1193).

Because the SDI line is connected to EF4 by means of a
preprinted link, a break condition may be conveniently
detected.

Any one of the 14 baud rates available from the baud
rate generator can be selected through a four-bit binary
code determined by the setting of a four-rocker DIP
switch. The switch settings are given in Table V.

Electrical interfaces for either the 20-mA loop or
RS232C data terminals are provided on connectors J1
and J2, respectively. Output drivers are separate but the
input receiver is shared. The only modification required
for RS232C interface is the installation of a jumper wire
between pins A and B on link LK2, and supplying +12 V
and -5 V power.

Table V - Baud Rate Selection Chart

Switch S1 Output Rate

4 3 2 1 Baud*

C cC C 19200

cC C O ¢C 50

cC C O O 75

cC O C ¢C 134.5

cC O C ©O 200

cC O O C 600

cC O O O 2400

O C C ¢C 9600

O C C o 4800

O C O ¢C 1800

O C€C O O 1200

O O C ¢C 2400

O O C O 300

O O O ¢C 150

O O O O 110

*Actual input to UART is 16 times the indicated output
rate, assuming a clock frequency of 2.4576 MHz.
O =Open; C=Closed

34




Microboards

Two-Level I/0 Interfacing. During an I/ O instruction,
the CPU presents the low-order three bits of its N register
on the N2, N1, and NO lines. N3 generates the MRD
signal to indicate the direction of data flow. Thus, the
instructions 61 through 67 and 69 through 6F provide
seven output and seven input commands. These instruc-
tions may be interpreted by the system as either different
commands to the same I/ O device oras I/ O commands to
different devices as addressed by the N lines.

In a larger system more addresses are needed. In the
Microboard System the following conventions are
established.

e The 61 output instruction is used to transmit a group
number. The output data byte is latched and decoded
by any Microboard in the system having an I/O func-
tion. Any I/O function is assigned to a group number
and only responds when its group number and its ap-
propriate N register code are transmitted.

e The group number is divided into two parts, the lower
four bits being a one-of-four encoding and the high four
bits being binary encoded. Thus, the number of ad-
dresses provided is 15 binary-encoded plus 4 individual

lines, times the 6 commands left after reserving the 61 .

and 69. The total number of useful I/ O addresses is 114.

The 69 input instruction is reserved for reading the

latched output of the 61 instruction. The CDP18S602

does not provide this feature, but it may be added where
desired.

The use of the two halves of the group number must be
exclusive. That is, the high-order bits must be zero when
any low-order bit is used, and the low-order bits must be
zero when the high-order bits are used. Once a group
number is set up, subsequent 62-through-67 and 6A-
through-6F instructions are recognized only by devices
assigned to that group number.

The user may place the UART in one of two I/O groups
by the position of a jumper wire on link LK 1. If data bit
DBO is used as a group select, the group number (0000
0001)2 is transmitted by the 61 output instruction to select
the UART. The CDP18S602 comes with the link pre-
printed for group 1. The user also has the option of using
data bit DB1 or group number (0000 0010): for selecting

the UART. When the UART is selected, the I/ O instruc-
tions 62, 63, 6A, and 6B are reserved for use in the utility
programs UT61 for operating the UART. When the
CDP18S602 is used with Microboard Control and Dis-
play Module CDP18S640V1, which contains the utility
program UT61, the UART must be linked for group 1.

Other settings of links LK1 and LK10, as shown in
Table VI, make it possible to fnonitor UART signals by
connecting them to flag and interrupt lines.

CDP18S602

Table VI - UART Linking Arrangements

UART Group Select

Group 1(0T16): LK1 2:9 Closed; LK1 1:10 Open
" Group 2(0216): LK1 2:9Open; LK1 1:10 Closed

SDI to EF4-N

LK1 6:5 Closed; LK10 2:3 Closed; LK10 1:4 Open

UART DA-N to EF4-N

LK1 6:5 Closed; LK10 2:3 Open; LK10 1:4 Closed

UART INT-N to CPU INT-N

LK1 3:8 Closed

Parallel 1/0 Interfacing. The parallel 1/O interface
consists of 20 lines provided on connector P2. Two
CDP1852’s provide one input and one output port. The
input port sets a service request line (SR) when data is
strobed into it. SR is initially linked to EF3. The output
port provides a data available signal (DA) when a byte is
written into it. For more details, see the data sheet for the
CDP1852 (File No. 1166).

The two ports are assigned to I/O group eight. There-
fore, in order to enable access, a 61 output instruction
with data =081¢ is required before read or write may be
performed. Then I/O instructions 62 and 6A select the
output or input port, respectively.

Power-On Reset

An RC integrator (R2 and C4 in the control circuit
logic diagram) and a Schmitt-trigger circuit (U23) pro-
vide a long-time-constant (approximately 150 millisec-
onds) signal when the +5-volt supply is turned on. This
signal appears in the CLEAR-N input to the CPU, the
parallel 1/O interface, UART, and the I/O group-select
latches. After the CLEAR signal, the 1/O group selects
are reset, the output port and its DA are reset, and the
input port goes to a high-impedance state with SR reset.
The CPU initializes and starts processing at location 0000
provided the WAIT line is not asserted.

The power-on reset is generated through a transmission
gate. External circuits, therefore, may generate CLEAR
on P1-9 or P2-16 using transmission gates, three-state, or
open-collector deviges.

If power-on reset is not desired, the removal of C4 will
disable it and an external CLEAR must be provided.

Installation in the COSMAC
Development Systems CDP18S005 (1)
and CDP18S007 (lll)

Replacement of the CDS CPU Module CDP18S102 or
CDP18S102V1 with the RCA COSMAC Microboard
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Computer CDP18S602 requires some link changes on the
CDP18S602. These changes are:

LK9 — Cut A:B and C:D and install A:D and B:C. If
+12-volt supply is not needed (it is required only for the
RS232C data terminal transmitter), do not install A:D.

If the +12-volt supply is needed, wire it to location 12,
pin X in the CDS backplane from location 13, pin 20.
Then, on the CDP18S102 module previously removed,
cut Link LK1 so that when it is re-installed, no conflict
results between the +5-volt supply and the +12-volt

supply. The wiring need not be removed when the CPU

Module CDP18S102 is re-installed.

LK8 — RNU to start ROM’s at address 8000. If there is
ROM at 8000 containing a utility program, connect a wire
jumper between 11 and 2 on link LK8 and cut link be-
tween 12 and 1 on link LK8. Then, add a wire to the CDS
backplane from location 12 pin 12 to location 10 pin D.
This connection provides for a memory starting address
of 8000 after the RESET RUN U switches are pressed.

Memory Address Links. The desired memory ad-
dresses should be set up according to the memory maps of
Tables I through IV. Care should be taken that the CDS
memories are not assigned to overlap the assignment of
the CDP18S602 Microboard Computer.

Connector Matching Cables -
Available Separately

CDP18S515 - TTY Terminal Interface Cable

Fits connector J1; 15 feet long; has Molex connector for
20-mA TTY terminal.

CDP18S516 - EIA Terminal Interface Cable

Fits connector J2; 15 feet long; has 25-pin delta and
mating male connectors for EIA RS232C Terminal.
CDP18S517 - 1/0 Interface Cable

Fits connector P2; 36 inches long; 34-pin flat ribbon
cable; output end unterminated.

Table VII - List of Links and Their Functions

LK1 _LK5 LK6
1:10 Select UART - Group 0216 1:16 RAM Decoding | *1:16 ROM Decoding |
*2:9  Select UART - Group 0116 *2:15 RAM Decoding | 2:15 ROM Decoding
3:8  UART Interrupt Line to CPU Interrupt 3:14 RAM Decoding | 3:14 ROM Decoding
*4:7  Input Port Service Request to EF3 4:13 RAM Decoding | 4:13 ROM Decoding
*5:6  Serial Data-In Line to EF4 *5:12 RAM Decoding | *5:12 ROM Decoding
LK2 6:11  RAM Decoding | 6:11 ROM Decoding
A:B EIA Receiver Operation 7:10 RAM Decoding | 7:10 ROM Decoding
LK3 8:9 RAM Decodin 8:9 ROM Decoding
1:14  ROM 2716 Operation LK7_
*2:13 ROM CDP1834/2758 Operation A:B__Inhibit ROM
3:12 1.2288 MHz CPU Frequency LK8
4:11  0.6144 MHz CPU Frequency *1:12 RUN U
5:10 0.3072 MHz CPU Frequency 2:11 RUN U If Installed in CDP18S005 or
§6:9 4.9152 MHz CPU Frequency CDP18S007
*7:8 2.4576 MHz CPU Frequency 3:10 Not Used
LK4 4:9  Not Used
*1:16 ROM Decoding *5:8 Clock Frequency Out
2:15 ROM Decoding 67 +5V
3:14 Permanent Connection LLK9
4:13 ROM Decoding *A:B EF4 to Backplane
*5:12 ROM Decoding *C:D +12Vi+15V
6:11 ROM Decoding LK10
*7:10 RAM Decoding 1:4  UART DA Line to EF4
8:9 RAM Decoding *2:3 _ Serial Data In to EF4
LK11
*1:5 CLEAR
*2:3  WAIT
*Preprinted links. 5:6 Not Used
SNot applicable to CDP18S602. 2:4  Not Used
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Table VIl — Pin Terminals and Signals for the RCA COSMAC Microboard Universal

Backplane Connector (P1)

CDP18S602

Wire Side Component Side
Signal| Signal|
Pin | Mnemonic| Flow |Description Pin| Mnemonic | Flow |Description
A TPA-P Out [System Timing Puise 1 1] DMAI-N | In_ nput Request
B TPB-P Out [System Timing Pulse 2 2 | DMAO-N In  |DMA Output
C DBO-P | In/Out|Data Bus 3 RNU-P — |Run Utility Request
D | DB1-P | In/OutiData Bus 4| INT-N In |interrupt Request
E DB2-P" | In/Out{Data Bus 5 MRD-N Out [Memory Read
F DB3-P | In/Out|Data Bus 6 Q-P Out (Programmed Output Latch
H DB4-P | In/Out|Data Bus 7 SCo-P Out [State Code
J DB5-P | In/Ouf Data Bus 8 SC1-P Out [State Code
K DB6-P | In/Out Data Bus 9 | CLEAR-N In [Clear-Mode Request
L DB7-P | In/Out Data Bus 10| WAIT-N In |Wait-Mode Request
M AO-P Out |Multiplexed Address Bus 11| —5V/—15V | — |Auxiliary Power
N A1-P Out |Multiplexed Address Bus 12| SPARE — |Not Assigned
P A2-P Out |Multiplexed Address Bus 13 |CLOCK OUT| Out |Clock from CPU Osc.
R A3-P Out |Multiplexed Address Bus 14 NO-P Out (I/0 Primary Address
S A4-P Out |Multiplexed Address Bus 15 N1-P Out |1/0 Primary Address
T A5-P Out |Multiplexed Address Bus 16 N2-P Out |1/0 Primary Address
U A6-P Out |Multiplexed Address Bus 17| EF1-N In |External Flag
\ A7-P Out | Multiplexed Address Bus 18 EF2-N In |External Flag
W | MWR-N | Out |Memory Write Pulse 19| EF3-N In |External Flag
X EF4-N In | External Flag 20| +12v/+15V| — |Auxiliary Power
Y +5V In |+5Vdc 21 +5V In |+56Vdc
z GND In | Digital Ground 22 GND In |Digital Ground
Table IX - Table X -
Microboard Computer Parallel I/0O Connector (P2)  Microboard Computer 20-mA Serial Interface (J1)
Pin| Signal Pin| Signal Pin| Signal Pin|Signal
1| DI2-P 2 | GND 1 | VACANT (KEY) 6 INC
3| DI-P 4 | DI3-P 2|NC 7 |DATA OUT SOURCE
5| DIo-P 6 | DI4-P 3 | DATA OUT RETURN] 8 |DATA IN SOURCE
7 | STROBE P 8 | DI5-P 4 | DATA IN RETURN 9 INC
9 | CLOCK OUT 10} DI6-P 5|NC 10{NC
11| DO7-P 12} DI7-P
13| DO6-P 14| CTS-N Table XI
}? ggig 12 gk‘%AR N Microboard Computer EIA RS232C
19} DO3-P 20| Q-P Serial Interface (J2)
.‘2,; ggf: .‘2,3 géﬁN Pin| Signal Pin| Signal
25| DOO-P 26| EF3-N 1| GND 6 | HIGH LEVEL
27| INT-N 28] RTS-N 2 | DATAIN 7 | HIGH LEVEL
29| DA-P 30f +5V 3 | DATA OUT 8 | HIGH LEVEL
31| EF2-N 32| -5VI-15V 4 I NC 9| NC
33| EF1-N 34| +12VI+15V 5 | VACANT (KEY) 10| GND
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Fig. 2 — Logic Diagram of Microboard Computer
CDP185602 — Parallel 1/0 Interface Portion.
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Fig. 3 — Logic diagram of Microboard Computer CDP18S602 - CPU, Oscillator, and Buffer portion.
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Fig. 4 — Logic diagram of Microboard Computer CDP185602 - Memory Portions.
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Fig. 6 — Layout Diagram of Microboard Computer
CDP18S602.

Parts List

C1,C2,C3=15uF, 20V
C4=15uF, 25V

CR1, CR2, CR3, CR4 = 1N270

J1, J2 = connector, right angle (mates with connec-
tor comprised of housing — AMP 1-86148-2, con-
tact — AMP86016-1, keying plug — AMP 87077-1, or
equivalent)

Q1 =2N5139

R1 =22 MQ, % W, 10%
R2 =100 kQ, % W, 5%
R3-R6, R16-R18 = 22 kQ, % W, 5%
R7 =3 kQ, ¥4 W, 5%

R8 = 2.7 kQ, % W, &%

R9 =10 kQ, %4 W, 5%

R10 =100 Q, % W, 5%
R11 =130 Q, % W, 5%
R12 =11 kQ, % W, 5%
R13 =4.3 kQ, ¥4 W, 5%
R14, R156 =1 kQ, %4 W, 5%

S1 = 4-rocker DIP switch

U1 = CD4013BE

U2, U4 = CDP1852CE
U3, U5, U11 = resistor module, 22 kQ, 10 pin
U6 = CA3140AE

U7 = CA3160AE

U8 = CDP1854ACE

U12 = CD4066BE

U13 = 4013 Fairchild
U14 = 4702 Fairchild
U15-U18 = MWS5114E
U19 = 4069 Fairchild
U20, U21 = CDP1866CE
U22 = CDP1858CE

U23 = CD40106BE

U24, U25 = CDP1856CE
U26 = CDP1853CE

U27 = CD4071BE

U28 = CD4023BE

U29 = CD4011BE

U30 = CDP1802ACE
U31, U32 = CD4050BE
U33 = resistor module, 22 k(, 6 pin

XU9, XU10 = 24-pin socket
Y1 = 4.9152-MHz crystal

42




Microboards

CDP18S603

RCA COSMAC Microboard

Computer

The RCA COSMAC Microboard Computer
CDP18S603 is a versatile computer system on a single
4.5x 7.5 inch card. The card contains a CDP1802 CPU,
a crystal-controlled clock, read-write memory, parallel
1/0 ports, a serial communications interface, power-on
reset, and expansion interface. Four on-board sockets
are provided for read-only memory enabling the user to
select 4 or 8 kilobytes of mask-programmable ROM or
EPROM, depending on the applications. Because of its
CMOS design and low current requirements, the power
supply and cooling requirements are minimal. The
CDP18S603 Microboard Computer is designed to pro-
vide the key hardware for various microcomputer ap-
plications allowing the designer to concentrate on the
software and special requirements of his specific ap-
plication. The CDP18S603 is plug-in compatible with
the RCA COSMAC Development System 'II
CDP18S005 and the RCA COSMAC CDOS Develop-
ment System CDP18S007 facilitating prototype design
and the debugging of both hardware and software.

Component Features

Central Processing Unit. The central processor for
the CDP18S603 Microboard Computer is the 8-bit

2-MHz CRYSTAL

Features

o Low-power static CMOS

® Operable from single S-volt supply

e Current required—7 to 27 mA (typ.)T

¢ High noise immunity

e 2-MHz crystal clock

e Compatible with COSMAC Development Systems
¢ Stand-alone capability

o | kilobyte of read/write memory

e Sockets for 4/8 kilobytes of ROM/PROM
e Power-on reset

o COSMAC Microprocessor architecture

¢ Flexible memory and I/0 expansion

¢ 20 programmable parallel 170 lines

¢ 4 flag inputs

e Q serial data output

e RS232C or 20-mA serial 70

® 65,536-byte memory space

® 44-pin system interface

e Temperature range —0°C to 70°C

e Small board size—4.5 x 7.5 inches

TDepending whether 20-mA serial interface is used.

20 PROGRAMMABLE
I/0 LINES (P2)

RS232C (J2) OR
20-mA LOOP (J1)

U ¢

ADCRESS LATCH
AND DECODE ADDR. BUS
< PAR
TPA CPU | N\ II;;LEL SEESL
CDPIBO2 INTERFACE INTERFACE
CDP1I85I

4/8 I MWR
KILOBYTE KILOBYTE

ROM RAM d

4 1 IMwssiia MRD
SOCKETS (2)

CONTROL BUS

MICROBOARD
BUS
INTERFACE

(P1)

DATA BUS l>
L

ADDRESS BUS>

92CM-31916

Block diagram of RCA COSMAC Microboard Computer CDP18S603.
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silicon-gate CMOS RCA COSMAC Microprocessor
CDP1802. The CDPI1802 has 16 general-purpose
registers each 16 bits wide. Any one of these registers
may be dynamically designated as the program counter
thereby giving the system multiple program states. Each
register may also be used for data storage and as
memory pointers for subroutines, 1/0, stacks, and the
like. One register each is designated for DMA and Inter-
rupt pointers. The CDP1802 provides a serial data out
connection, Q, and four external flag input pins, EF1
through EF4, which may be used as test and branch con-
ditions independently.

Memory.: By means of two MWS5114 RAM’s, the
CDP18S603 provides 1 kilobyte of CMOS read-write
memory. Four sockets are provided for four or eight
kilobytes of non-volatile read-only memory. RCA
CDP1834 mask-programmed CMOS ROM’s or 2708,
2758, or 2716 EPROM'’s may be used in these sockets.
Each of these memory types may be placed in-
dependently in the 65,536-byte memory space on one-
kilobyte boundaries.

1/0. By means of the CMOS programmable 1/0 In-
terface CDP1851, the CDP18S603 provides twenty pro-
grammable 1/0 lines. The software customizes each of
these lines as input, output, bidirectional, or bit-
programmable with or without unique ‘‘handshaking’’
signals for each application. A serial communications
interface, provided with both 20-milliampere loop and
EIA RS232C capability, is driven by the Q and EF4
serial 1/0 lines of the CPU. The baud rate and the data
format are determined by software. Edge connectors are
provided for the parallel I/0 lines and the Microboard
bus interface. Right-angle header connections are pro-
vided for the serial communications interfaces.

Application

The COSMAC Microboard Computer CDP18S603
may stand alone and be operated as a complete system.
Power may be supplied through the Microboard Bus In-
terface connector or the parallel I/0 connector or wired
directly to the board. It may also be operated in con-
junction with other Microboard System components in-
stalled in any location in the five-card Microboard
Chassis (CDP18S675) or in the 25-card Microboard
Chassis (CDP18S670).

The low current requirements of the Microboard
Computer and other Microboard Systems components

permit operation from a simple, compact wall-type sup-
ply such as the CDP18S023. No cooling fans or heat
sinks are required.

The CDP18S6023 Microboard Computer may be in-
stalled in the card nest of the COSMAC Development
System II CDP18S005 or the COSMAC CDOS
Development System CDP18S007 in place of the CPU
Module to facilitate software and hardware develop-
ment. This feature substantially expands the designer’s
debugging capabilities by making it possible to debug
the software of a specific application concurrently with
the use and testing of the hardware on the CDS. Other
development systems allow only software debugging,
leaving it to the user to transport the software to the
hardware under test. With the final Microboard hard-
ware configuration imbedded in the COSMAC
Development System, the applicaticn software and
hardware may be operated together in the optimum
situation for analysis and improvement. For example,
RAM may easily be allocated in place of ROM, thereby
saving much time that might have been used in pro-
gramming PROM’s or EPROM’s.

Specifications

Memory Capacity
On-board RAM: 1 kilobyte
On-board ROM/EPROM: 4 sockets for up to 8

" kilobytes.

Off-board Expansion: Up to 65,536 bytes in any user-
specified combination of RAM, ROM, and EPROM.

Memory Address Map

On-board RAM: Low 1-kilobyte block in any
4-kilobyte block.

On-board ROM/EPROM: Depending on type and
quantity of ROM’s, any 1-, 2-, 4-, or 8-kilobyte block.

1/0 Capacity

Parallel: 20 lines each programmable as input, out-
put, or bidirectional.

Serial: One input, one output, choice of 20-mA loop
or RS232C. User-programmed baud rate and format.

Operating Temperature Range
0°C to 70°C.
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Dimensions
4.5 inches x 7.5 inches (114.3 x 190.5 mm)
Board pitch 0.5 inch (12.7 mm) minimum.

Power Requirements

With CMOS ROM’s, with RS232C: +5 V at 7 mA,
typical operating

With CMOS ROM’s and 20-mA loop: +5 V at 27
mA, typical operating

Optional voltages used only for RS232C interface:
+12 to +15 V at 8 mA, typical
—5to —15 Vat 8 mA, typical

Connectors

System Interface: Edge fingers, 44 pins on 0.156-inch
centers.

Parallel 1/0: Edge fingers, 34 pins on 0.100-inch
centers.

Serial 170: Two right-angle headers, 10 pin.

Clock
CPU and Interface:
oscillator on CPU.

2-MHz crystal-controlled

Microboard Bus Interface Signals
(Connector P1)

The following signals are generated or received by the
COSMAC Microboard Computer CDP18S603 and pro-
vide the interface to other Microboard Systems com-
ponents. For further information on these signals, refer
to the data sheet for the CDP1802 (File No. 1023) and to
the User Manual for the CDP1802 COSMAC
Microprocessor, MPM-201.

DB7 through DB0O—Eight bidirectional data bus
lines. Taken directly from the CPU bus pins, these lines
transfer data among the memory, CPU, and I/0
devices.

NO, N1, N2—Taken directly from the CPU pins,
these lines indicate an 1/0 instruction is being executed.
They are derived from the low-order three bits of the N
register during an I/0 instruction execution only. They
are low (false) at all other times. These bits form the
primary address identifying the 1/0 device. Direction of
transfer, derived from N3 internal to the CPU, is
presented on the MRD line. When high, MRD indicates
data transfer from I/O to memory; when low, from
memory to 1/0.
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EF1, EF2, EF3, EF4—Taken directly to the CPU
pins, these inputs can be tested by conditional branch
instructions. The CDP18S603 uses EF1 and EF2, condi-
tioned by the secondary I/0 address, to test the
READY state of 170 ports A and B. The serial data in-
terface input is presented directly on EF4 or EF3 chosen
by link LK36. 1/0 devices using the INT line may make
use of the EF lines to identify the device. They may also
be used to indicate priority or status.

INT—Taken directly to the CPU pin, the interrupt
line causes a transfer of control from the current pro-
gram counter to register 1. Interrupts may be inhibited
by software. If Interrupt Enable (IE) is set, recognition
of INT results in completion of execution of the current
instruction, followed by an S3 machine state during
which designators X and P are stored in T. Then, X is
set to 2, P is set to 1, and IE is reset to 0. The S3 state
lasts one machine cycle (eight clocks), after which pro-
cessing resumes with R1 as program counter.

DMAI, DMAO—Taken directly to the CPU pins and
not utilized by the CDP18S603, these lines allow off-
board 1/0 controllers rapid direct memory access. The
CPU monitors these data transfers, going into an S2
machine state for each byte transfer. RO is used as the
memory pointer and is automatically incremented each
time. Thus, DMA transfers are interleaved with normal
processing and no software action is required except to
initialize RO before transfer starts. INT and/or an EF
may be used to notify the program that a block DMA
transfer is completed so that initialization and process-
ing of the data block may be performed. The DMA in-
puts may be maintained i the true state for contiguous
S2 states for the most rapid transfer. In the usual case,
however, the DMA request is removed at the TPA of
the S2 cycle to obtain a single byte transfer, allowing
time for normal processing and for setting up the next
byte in the requesting controller. Each S2 state is eight
clock cycles in duration.

SC1, SC0—State code outputs from the CPU which
identify the type of machine cycle in progress.

State Code Lines
State Type sct | sco
SO (Fetch) L L
S1 (Execute) L H
S2 (DMA) H L
S3 (Interrupt) H H
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TPA, TPB—Timing pulses generated by the CPU
which occur once in each machine cycle. TPA trailing
edge is used to latch the high-order memory address.
TPB trailing edge is used to latch output data from
the data bus.

A7 through A0—Eight memory address lines from
the CPU. The 16 memory address bits are multiplexed
on this address bus. The high-order eight bits are
presented early in each machine cycle and must be
latched at the TPA trailing edge. The CDP18S603 buf-
fers, latches, and decodes these bits for the on-board
memories. Any external memory must provide its own
latches. During the latter part of the cycle, the low-order
eight bits are presented on this address bus and need not
be latched.

MWR—A WRITE command from the CPU to the
memories. Address lines are stable at this time. Actual
writing or latching occurs at the trailing edge.

MRD—A READ command from the CPU to the
memories and a direction indicator for I/0O data
transfers. In the [/0 instructions it corresponds to N3
(N register, internal to the CPU) which distinguishes
I/0 inputs from outputs. MRD must be used to condi-
tion output drivers in all memory components, or their
output buffers, to avoid contention on the data bus.
The absence of MWR must not be interpreted as a
READ. Early in a write'cycle, data are being driven on-
to the data bus by the CPU or an input device. If a
memory allows its outputs to be enabled while MRD is
false before MWR appears, bus contention will occur
resulting in unnecessary power dissipation and perhaps
circuit failures. Operation using the Micromonitor
CDP18S030 is impossible unless MRD is properly used
to condition data output.

Q—A single-bit output from the CPU. This bit is set
or reset by SEQ (7B) or REQ (7A) instructions. The
CDP18S603 may use Q as a serial data output to the
RS232C and 20-mA data terminal drivers. It is also
available for other uses through the Microboard Bus

. (P1) and Parallel 1/0 (P2) connectors. Q may also be
tested with a branch instruction and thereby operates as
a program switch.

CLOCK OUT—A 2-MHz square-wave clock pro-
vided for general use. It is derived from the crystal-
controlled oscillator in the CPU.

WAIT, CLEAR—Two control inputs to the CPU
which determine the mode of operation.

CLEAR WAIT MODE
T T Toad

L H Reset

H L Pause
H H Run

The functions of the modes are defined as follows:

Load Mode. Holds the CPU in the IDLE state and
allows an 1/0 device to load the memory without the
need for a ‘‘bootstrap’’ loader. It modifies the IDLE
condition so that termination of the DMA-IN operation
does not'force execution of the next instruction. DMA
IN requests then load memory starting from location
zero for as many bytes as there are DMA IN requests.

Reset Mode. Registers I, N, and Q are reset, IE is set,
and 0’s (Vss) are placed on the data bus. TPA and TPB
are suppressed while reset is held and the CPU is placed
in S1. The first machine cycle after termination of reset
is an initialization cycle which requires 9 clock pulses.
During this cycle the CPU remains in S1, and registers
X, P, and RO are reset. Interrupt and DMA servicing are
suppressed during the initialization cycle. The next cycle
is an SO or an S2, but never an S3. Power-up reset is ob-
tained by a Schmitt-trigger buffered RC network con-
nected to CLEAR.

Pause Mode. Stops the internal CPU timing
generator on the first high-to-low transition of the input
clock. The oscillator continues to operate, but subse-
quent clock transitions are ignored.

Run Mode. May be initiated from the Pause or Reset
Mode functions. If initiated from Pause, the CPU
resumes operation on the first high-to-low transition of
the input clock. If initiated from Reset, the first
machine cycle following Reset is always the initializa-
tion cycle. The initialization cycle is then followed by a
DMA (82) cycle or fetch (S0) from location 0000 in
memory.

RNU—Run Utility Software. A signal supplied to the
CDP18S603 to force the most significant address true.
As a result, the program start is at memory location
8000 instead of 0000.

On-Board Memory Addressing

The high-order eight memory address bits are latched,
decoded, and used for generating chip selects for on-
board memories. A system of links is provided for plac-
ing RAM or ROM in the desired area of the 64-kilobyte
address space. Links (wire jumpers) are to be installed
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as described below. As an alternative, DIP switches may
be readily installed in place of the links because the links
are arranged in standard 16-pin DIP dimensions.
RAM Address. The RAM on the CDP18S603 is 1
kilobyte of contiguous memory. The high-order four
bits of memory address are latched and decoded, and a
set of eight links is provided so that any value of the
four high-order bits may be selected as the address of

this RAM. Thus, the RAM may occupy 1 kilobyte start-,

ing at any even 4-kilobyté block in the memory space.
Because the 4-kilobyte decoder enables the data buffers
US and U8, the whole 4-kilobyte block selected for RAM
is removed from the available memory space.

To set up the RAM address, install two jumpers in
link LK11, according to Table I. Alternatively, a DIP
switch may be installed if frequent changes are an-
ticipated.

Table [—4-Kilobyte Link Connections
4-Kilobyte LINK LK10, LK11, or LK22
Address Space Pin Connections
0000 - OFFF 1:16, 5:12
1000 - 1FFF 1:16, 6:11
2000 - 2FFF 1:16, 7:10
3000 - 3FFF 1:16, 8:9
4000 - 4FFF 2:15, 5:12
5000 - 5FFF 2:15, 6:11
6000 - 6FFF 2:15, 7:10
7000 - 7FFF 2:15, 8:9
8000 - 8FFF 3:14, 5:12
9000 - 9FFF 3:14, 6:11
AOOO - AFFF 3:14, 7:10
B0OOO - BFFF 3:14, 8:9
CO000 - CFFF 4:13, 5:12
DOO0O - DFFF 4:13, 6:11
E0O0O - EFFF 4:13, 7:10
EQQ0 - FEFF 4:13.8:9
LINK 11 is associated with the 1-kilobyte RAM.

LINK 10 is associated with the ROM sockets 25 and 24.
INK 22 is a iated with the ROM sockets 27 and 26.

ROM Address. Four 24-pin sockets are provided for
user-programmed ROM'’s. Four ROM types are
suitable: CDP1834 (1 kilobyte), 2708 (1 kilobyte),
2758 (1 kilobyte), and 2716 (2 kilobytes, Intel pin-out).
The CDP1834 mask-programmable ROM can be used
in combination with any of the other three types. No
other combination may be used. One to four ROM
chips may be used.

Two types of links are provided and must be made up
by the user to suit the particular ROM configuration
selected. The first link type is for accommodating the
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type of ROM selected (CDP1834, 2708, 2758, or 2716.
The second link type is for selecting the memory address
space to be occupied by the ROM.

Link LK4 is an 18-pin dual-in-line arrangement with
preprinted links to accommodate the 2716 ROM?’s. Table
II gives the connections required for each ROM type.

Links LK10 and LK22 are 16-pin dual-in-line ar-
rangements with no preprinted links. A DIP switch may
be installed if frequent address changes are expected.
Link LK10 provides the high-order four address bits
decoded so that two links or jumpers place sockets
XU24 and XU25 in any 4-kilobyte block within the
64-kilobyte memory address space. Link LK22 does the
same for sockets XU26 and XU27. See Table I for ad-
dress map and link connections.

To avoid having floating inputs to the gates, both
links LK10 and LK22 should always have two jumpers.
For example, if sockets XU26 and XU27 are unused,
LK22 may be jumpered the same as LK10. Otherwise,
spurious chip selects may be generated, turning on the
three-state data buffers and causing interference with
normal processing.

In instances where the ROM sockets are not fully
occupied, it may be desirable to jumper links LK10 or
LK22, or both, identically with LK 11 so that the unused
ROM space overlays the RAM space. Although the I-
kilobyte RAM usurps the whole of its 4-kilobyte
assignment on LK11, the remaining 3 kilobytes may be
filled by (1) leaving socket XU25 empty; (2) populating
sockets XU24, XU26, and XU27 with 1 kilobyte devices;
and (3) jumpering LK10, LK11, and LK22 identically. If
there is to be no ROM on this board, this linking will
prevent the unused sockets from being assigned to
memory space perhaps needed by other system boards.

For 1-kilobyte ROM’s such as the CDP1834, 2708, or
2758, links LK10 and LK22 should be jumpered iden-
tically in accordance with Table .  Then, the ROM’s
should be installed in sockets XU25, XU27, XU24, and
XU26, in that order, starting with the lowest-address
ROM.

For 2-kilobyte ROM’s (2716), links LK10 and LK22
should be jumpered independently in accordance with
Table I for the required two 4-kilobyte blocks. Then,
socket XU25 is the low 2 kilobytes and socket XU24 is
the high 2 kilobytes of the 4-kilobyte block as set in
LK10. Similarly, socket XU27 is the low 2 kilobytes and
socket XU26 is the high 2 kilobytes of the 4-kilobyte
block set in LK22.
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One-kilobyte ROM type CDP1834 is the only one that
may be used in combination with two-kilobyte ROM’s
type 2716. If all links are set up for the 2-kilobyte
ROM’s as shown in Table II for LK4, and LK10 and
LK22 are set up for different 4-kilobyte blocks, then a
1-kilobyte ROM in socket XU25 will occupy the two
lower 1-kilobyte segments of the 4-kilobyte block. In
other words, its 1 kilobyte will ‘“‘wrap”’ through the
lower 2 kilobytes of the 4-kilobyte block. If it is in
socket XU24, it will wrap through the upper 2 kilobytes
of the 4-kilobyte block. A 2-kilobyte ROM may be
placed in either socket XU24 or socket XU25 while the
other is occupied by a 1-kilobyte ROM. Socket XU27
(low 2 kilobytes) and socket XU26 (high 2 kilobytes)
may be used in the same manner.

Table Il - ROM Type Selection Links

Link LK4 ROM Type
Pins CDP1834 | 2708 2758 2716"
1:18 X OPEN SHORTED | SHORTED
2:17 X SHORTED | OPEN OPEN
3:16 SHORTED | SHORTED | SHORTED | OPEN
4:15 OPEN OPEN OPEN SHORTED
5:14 OPEN OPEN OPEN SHORTED
6:13 SHORTED | SHORTED | SHORTED | OPEN
7:12 X SHORTED | OPEN OPEN
8:11 X OPEN OPEN SHORTED
9:10 X OPEN SHORTED | OPEN
*X=don't care; Link LK4 is prewired

to accept 2716.

1/0 Operation

Serial 170 Interface. Serial data output is generated
by the Q line from the CPU. Thus, software using the
SET Q and RESET Q instructions generates data rate
and format. Serial data input is presented to either EF3
or EF4, selectable by links as shown in Table III. The
software uses the test branch instructions to decode in-
coming data.

Table Ill-Link Table for Serial Data In

Link LK36 Function
7:10 Data to EF3
8:9 Data to EF4

Electrical interfaces for either the 20-mA loop or
RS232C data terminals are provided on connectors J1
and J2 respectively. Output drivers are separate but the
input receiver is shared. The only modification required
for RS232C interface is the installation of a jumper wire

in the C5 holes. RS232C data terminals require that +12
volts be available on pin 20 of the backplane and -5 volts
be available on pin 11.

Two-Level 1/0 Addressing Conventions. During an
170 instruction, the CPU presents the low-order three
bits of its N register on the N2, N1, and NO lines. N3
generates the MRD signal to indicate the direction of
data flow. Thus, the instructions 61 through 67 and 69
through 6F provide seven output and seven input com-
mands. These instructions may be interpreted by the
system as either different commands to the same /0
device or as 170 commands to different devices as ad-
dressed by the N lines.

In a larger system more addresses are needed. In the
Microboard system the following conventions are
established.

* The 61 output instruction is used to transmit a
group number. The output data byte is latched
and decoded by any Microboard in the system
having an 1/0 function. )

® The group number is divided into two parts, the
lower four bits being a one-of-four encoding and
the high four bits being binary encoded. Thus, the
number of addresses provided is 15 binary-
encoded plus 4 individual lines, times the 6 com-
mands left after reserving the 61 and 69. The total
number of useful I/0 addresses is 114.

¢ The 69 input instruction is reserved for reading the
latched output of the 61 instruction.

The CDP18S603 does not provide this feature, but it
may be added where desired.

The use of the two halves of the group number must be
exclusive. That is, the high-order bits must be zero when
any low-order bit is used, and the low-order bits must be
zero when the high-order bits are used. Once a group
number is set up, subsequent 62-through-67 and 6A-
through-6F instructions are recognized only by devices
assigned to that group number.

The CDP18S603 uses bit three as the group select;
that is, the group number (08)1¢ or (0000 1000)7 is
transmitted by the 61 output instruction to select the
programmable 1/0 on board.

In general, although Interrupt is not gated by group
select, External Flags are gated by the appropriate group
select. The serial interface on the CDP18S603, however,
uses either EF3 or EF4 with no gating by group number.
Therefore, when the serial interface is wired for use, EF3
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or EF4, whichever was chosen, is not generally available
for other devices.

Parallel 170 Interface. The parallel 1/0 interface con-
sists of 20 lines provided on connector P2. These 20
lines are generated by the CDP1851 Programmable 1/0
Interface and may be programmed as input, output, or
bidirectional individually or as a block. The P2 connec-
tor also provides the Q line, EF1 through EF4, CLEAR,
three different voltages, and a logic ground.

For more detailed information on the Programmable
1/0 Interface CDP1851, refer to the data sheet for that
device.

The CDPI1851 is assigned to I/O group eight.
Therefore, in order to enable access, a 61 output in-
struction with data =08 is required before read, write,
or control I/0 may be performed.

Signal ARDY conditioned by the group select
generates EF1; BRDY and group select generates EF2.
Link LK41, pins A and B may be jumpered if interrupt-
driven software is to be used. Then, INTA or INTB
generates INT unconditionally.

Once the group select is accomplished, N1 and N2 are
used to address the CDP1851. The following read and
write instructions are used to access data, status, and
command registers.

62—Write to control register

64—Write to Port A data register (if A is an output)

66—Write to Port B data register (if B is an output)

6A—Read status register

6C—Read Port A data register (if A is an input)

6E—Read Port B data register (if B is an input)

Using the READY Lines for Data Synchronization.
The Port A and Port B RDY lines are presented to the
CPU EFI and EF2lines when the group select is set. Even
though these RDY lines are primarily intended for
“handshaking™ with the device on the other end of the
cable, they are useful for synchronizing data transfer
between the CDP1851 and the CPU. Note that there isa
logic reversal: when RDY is true, the EF is false. Because
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of the logic reversal and because the event of interest is
RDY going false, the EF true test is used. A test for
ARDY might use the Bl instruction (34) which would
take the branch if ARDY were false.

When a port designated as an output port is loaded,
RDY goes true. When the receiving device takes the
data, it transmits STB which removes RDY. The soft-
ware can then test RDY until it is false (EF1 or EF2
true), and load the next output byte. When a port is
designated as an input port, reading the data sets RDY,

and the transmitting device resets RDY when it.-

transmits data and STB. Again, the software tests to see
if RDY is false and then reads the input byte. In this
case, a dummy read after reset is necessary to raise the
first RDY.

Note that if the remote device is passive, such as a
display or a set of points, handshaking is not necessary.
The output port may be loaded at any time to change
data without acknowledgment from the remote device.
Similarly, the input port may be read at any time to
store the current state of the input lines.

Using the INTERRUPT Line for Data Synchroniza-
tion. If link LK41, A:B is jumpered, INTA or INTB
generates INT to the CPU. INT is not conditioned by
the group select.INT is set by the remote device sending
STB to acknowledge an output port and is reset by
loading an output port. Similarly, INT is set by the
remote device sending STB to load an input port and is
reset by reading the input port. Table IV summarizes the
actions of READY and INT for input and output-

modes. .
The software can find the source of the interrupt by

setting the group select 08, and then, either testing the
RDY lines or reading the status byte. The low-order two
bits of the status byte are: bit 0 =INTB; bit 1 =INTA.

Bidirectional Mode. Port A may be programmed to
be bidirectional. In this case, Port B must be program-
med to be in the bit-programmable mode, to be describ-
ed later. In the bidirectional mode, ARDY and ASTB
become A INPUT RDY and A INPUT STB; BRDY

Table IV—READY and INTERRUPT Actions for Input and Output Modes.

Output Port Input Port
READY Set By Loading Data Reading Data
Reset by STB leading edge STB leading edge
Set by STB trailing edge STB trailing edge
INTERRUPT
TERRU Reset by Loading Data Reading Data
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becomes A OUTPUT RDY, and BSTB becomes A
OUTPUT STB. Each of the eight lines ADO—AD7 may
transmit data in both directions, using the input hand-
shaking lines to synchronize inputs and the output
handshaking lines for the output data. Operation is
much the same as for independent input and output
ports except that output data is gated into ADO—AD7
only when the OUTPUT STB line is raised. In sum-
mary, Port A in the bidirectional mode is an output port
and an input port sharing the same eight data lines, each
having a set of handshaking lines.

Bit-Programmable Mode. Both Port A and Port B
are capable of being programmed to be in the bit-
programmable mode. Port B must be in this mode if
Port A is in the bidirectional mode. In the bit-
programmable mode, each line in AD0-AD7 and B0-B7
is programmed to be either input or output. In addition,
the handshaking lines are programmed to be input or
output lines unless Port A is bidirectional, in which case
it uses all four handshaking lines. The handshaking
lines, when used as data lines, are accessed by a write
control for output lines and read status for input lines.
The other eight lines in each port are accessed by the
usual read and write data instructions.

Interrupts are generated when an input line goes true
except that the former handshaking lines cannot
generate interrupts. The bits may be individually mask-
ed so as not to generate interrupts. The interrupt control
word selects one of the two interrupt rules, AND or OR.
The AND rule results in an interrupt only when all un-
masked lines are true. The OR rule results in an inter-
rupt when any unmasked line is true. The interrupt con-
trol word also defines the input lines as logically true
when high or logically true when low.

Power-On Reset

An RC integrator (R1 and C4 in the control circuit
logic diagram) and a Schmitt-trigger circuit (U30) pro-
vide a long-time-constant (approximately 150
milliseconds) signal when the + 5-volt supply is turned
on. This signal appears in the CLEAR-N input to the
CPU, the parallel 1/0 interface, and the I/O group-
select latch. After the CLEAR signal, the I/0 group
select is reset, the parallel 1/0 interface Ports A and B
are set to be input ports, the mask register is reset
(monitors all bits), and the status register is reset. The
CPU initializes and starts processing at location 0000
(provided the WAIT line is not asserted).

The power-on reset is generated through a transmis-
sion gate. External circuits, therefore, may generate
CLEAR on P1-9 or P2-16 using transmission gates,
three-state, or open-collector devices.

If power-on reset is not desired, the removal of C4
will disable it and an external CLEAR must be pro-
vided.

Installation in the COSMAC
Development Systems
CDP18S005 or CDP18S007

Replacement of the CDS CPU Module CDP18S102
with the RCA COSMAC Microboard Computer
CDPI18S603 requires some link changes on the
CDP18S603 and wiring changes on the CDS backplane.
These changes are:

LK 43—Cut A:B and C:D and install A:D and B:C. If
+ 12-volt supply is not needed (it is required only for the
RS232C data terminal transmitter and 2708 EPROM?’s),
do not install A:D. See Table V.

Table V-Changes on Link LK43 for Installation of
CDP18S603 in COSMAC Development System

CDP18S005.
LK43 AB C:D A:D B:C
Microboard | "Closed *Closed Open Open
CDSs Open Open Closed |Closed
"Preprinted links

If the + 12-volt supply is needed, wire it to location
12, pin X in the CDS backplane from location 13, pin
20. Then, on the CDP18S102 module previously re-
moved, cut Link LK1 so that when it is re-installed, no
conflict results between the + 5-volt supply and the
+ 12-volt supply. The wiring need not be removed when
the CPU Module CDP18S102 is re-installed.

LK 36 —Serial Data In to external flag lines. In the
CDS 11, if the Terminal Interface Module CDP18S507 is
not retained, connect pins 8:9 for EF4 to make the
CDPI18S603 the operator’s terminal interface. If the
CDP18S507 is retained, EF3 may be used for another
serial interface purpose by connecting pins 7:10. In the
CDS 111, the UART module in location 14 is the
operator’s terminal interface and pins 7:10 and 8:9 may be
left open.
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LK 36—RNU tostart ROM’s at address 8000. Cut the
wire jumper in pins 5:12. If the RAM or ROM occupies
memory address 0000 or if the ROM occupies memory
address 8000 and is the monitor or utility program, install
pins 6:11. Then, add a wire to the CDS backplane from
location 12 pin 12 to location 10 pin D. This connection
provides for a memory starting address of 8000 after

RESET, RUNU switches are pressed. This wire should be -

removed when the CPU Module CDPI18SI102 is re-
installed. See Table VI.

Table VI-Changes on Link LK36 for Installation of
CDP18S603 in COSMAC Development System

R1 = 100 kQ, = W, 5%
R2 =22 MQ, % W, 5%
R3, R4 =22 kQ), %« W, 5%
R5 = 3 kQ, %« W, 5%

R6, R14 = 1 kQ, a W, 5%
R7 =11 kQ, Y« W, 5%

R8 = 4.3 kQ, s W, 5%
R9 = 130 kQ2, 4 W, 5%
R10 =10 kQ, % W, 5%
R11=27kQ, % W, 5%
R12 =100 Q, %4 W, 5%
R15-R18 = 22 kQ, "» W, 5%

U1 = CA3160

U2 = CA3140

U3 = CDP1851CE

U5, U8 = CDP1856CE
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U21 = CD4001BE

U23 = CDP1858CE

u28, U29 = CD4012BE

U30 = CD4016BE

U31, U32 = CD4050BE

U33.= CD4025BE

U34 = CD4013BE

U35 = CD4023UBE

U39 = CDP1805CE

U40 = CD4093BE

U42 = resistor module,
22 kQ), 16 pin

U43 - resistor module
SIP, 22 kQ, 10-pin

U44 - resistor, module
SIP, 8-pin

CDP185S005
RNU RNU EF3 EF4
LK36 5:12 6:11 7:10 8:9
Microboard | ¢Closed Open Open | ¢Closed
CDS Open Closed | Open | Closed@

U6 = CD4069BE

U7 = CDP1867CE

U9 = CDP1866CE
U12, U16 = MWS5114

U20, U38 = resistor module,

XU3, XU39 = 40-pin socket
XU24-XU27 = 24-pin socket
Y1 = 2.00-MHz crystal

¢Wire jumpers installed
@Assumes the CDP18S603 serial interface is

to be the operator terminal interface.

LK 10. 11, and 22—Set up as previously described for
the memory address desired, taking care that the CDS
memories are not assigned to overlap the assignment of
the CDP18S603 Microboard Computer.

Table VIl summarizes the required CDS backplane
wiring changes.

Table VII-Summary of Backplane Wiring Additions
Needed When the CDP18S603 is Installed in the
COSMAC Development System CDP18S005.

From To
Slot Pin Slot Pin Function
12 X 13 20 -12V
12 11 14 11 -5V
12 12 10 D | mRNuUpPT
tThis connection should be removed when the CDP18S102
i installed.
Parts List
C1,C2,C3=15uF, 20V C6=39 pF
C4=15uF, 35V C7=10 pF

CR1, CR2, CR3, CR4 = 1N270

J1, J2 = connector, right angle (mates with connec-
tor comprised of housing — AMP 1-86148-2, con-
tact — AMP86016-1, keying plug — AMP 87077-1, or
equivalent)

P2 mates with a variety of 34-pin flat cable connec-
tors such as T & B Ansley 609-3415M, Berg 65764-
005, 3M 3463-0001, or equivalents

Q1 =2N5139

22 kQ, 14 pin
PIN | REMOVED ~PIN 5 REMOVED
o TT EIA

DENOTESY
PIN I

LINE TO

CUT FOR-J_ *TT] g &
OPTIONS | 37 '}
U39 ﬂ i
41°® :

92CS-31914R2

Layout diagram of RCA COSMAC Microboard
Computer CDP18S603.
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LK43

*A:B Microboard system installation (EF4-N)
*C:D Microboard system installation (+12 V)
A:D CDS installation (+12 V)

B:.C CDS installation (EF4-N)

*Preprinted links
¢Wire jumpers installed

Microboard Computer Parallel /O Connector (P2)

Pin Signal Pin Signal

1 B2-P 2 GND

3 B1-P 4 B3-P

5 BO-P 6 B4-P

7 BSTB-P 8 BS-P

9 BRDY-P 10 B6-P

1" AD7-P 12 B7-P

13 AD6-P 14 GND

15 ADS-P 16 CLEAR-N
17 AD4-P 18 GND

19 AD3-P 20 Q-P

21 AD2-P 22 GND

23 AD1-P 24 EF4-N

25 ADO-P 26 EF3-N

27 ASTB-P 28 GND

29 ARDY-P 30 + 5V

31 EF2-N 32 - 8V/- 15V
33 EF1-N 34 +12V/+ 15V

Microboard Computer 20-mA Serial Interface (J1)

CDP18S603
Table VIlI-List of Links and Their Functions
LK4 | ROM Type Selection
*1:18 ROM Type 2758, 2716
2:17 ROM Type 2708
3:16 ROM Type 2758, 2708, or CDP1834
*4:15 ROM Type 2716
*5:14 ROM Type 2716
6:13 ROM Type 2758, 2708, or CDP1834
712 ROM Type 2708
*8:11 ROM Type 2716
9:10 ROM Type 2758
LK10 | ROM Decoding for XU24 and XU25
*1:16 Ai5.A14
2:15 AT5.A14
3:14 A15.A14
413|  A15.A14
*5:12 AT3.AT2
6:11 A13+A12
7:10 A13eA12
8:9 A13eA12
LK11 | RAM Decoding
1:16 AT5.ATd
*2:15 A15-_é1_4
3:14 A15.A14
413|  Al5A14
*5:12 A13.A12
6:11 AT3.A12
7:10 A13A12
8:9 A13eA12
LK22 | ROM Decoding for XU26 and XU27
*1:16 AT5.AT4
2:15 AT5eA14
3:14 A15.A14
413|  A15.A14
5:12 A13.A12
*6:11 A13.A12
7:10 A136A12
8:9 A13eA12
LK36
1:16 Not applicable to CDP1802 or CDP1805
*2:15 CLEAR-N
3:14 Not applicable to CDP1802 or CDP1805
*4:13 WAIT-N
¢5:12 RNU-P from P1-3
6:11 RNU-P from P1-12
(CDS installation only)
7:10 EF3 for serial interface in
¢8:9 EF4 for serial interface in
LK37
*A:B +5V Vpp to CDP1802
LK41 '
AB Interrupt from PIO

Pin | Signal Pin | Signal

1 VACANT (KEY) 6 NC

2 NC 7 DATA OUT SOURCE

3 DATA OUT RETURN 8 DATA IN SOURCE

4 DATA IN RETURN 9 NC

5 NC 10 | NC
Microboard Computer EIA RS232C Serial Interface
(J2)

Pin | Signal Pin Signal

1 GND 6 HIGH LEVEL

2 DATA IN 7 HIGH LEVEL

3 DATA OUT 8 HIGH LEVEL

4 NC 9 NC

5 VACANT (KEY) 10 | GND
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Pin Terminals and Signals for the RCA COSMAC Microboard Universal

Backplane Connector [P1]

CDP18S603

Component Side Wire Side
Signal Signal
Pin | Mnemonic | Flow |Description Pin|Mnemonic |Flow |Description
A TPA-P Out |System Timing Pulse 1 1 DMAI-N In |DMA Input Request
B TPB-P Out |System Timing Puise 2 2 DMAO-N In |DMA Output Request
C DBO-P In/Out|Data Bus 3 RNU-P — |Run Utility
D DB1-P In/Out|Data Bus 4 INT-P In [Interrupt Request
E DB2-P In/Out|Data Bus 5 MRD-N Out |Memory Read
F DB3-P In/Out|Data Bus 6 QP Out |Programmed Output Latch|
H DB4-P In/Out|Data Bus 7 SCO-P Out |State Code
J DB5-P In/Out{Data Bus 8 SC1-P Out |State Code
K DBé6-P In/Out|Data Bus 9 | CLEAR-N In |Clear-Mode Control
L DB7-P In/Out|Data Bus 10 WAIT-N In |Wait-Mode Control
M AO-P Out |Multiplexed Address Bus | 11 [ -5V/-15V| — JAuxiliary Power
N A1-P Out |Multiplexed Address Bus | 12 SPARE — |Not Assigned
P A2-P Out |Multiplexed Address Bus | 13 | CLOCK OUT [ Out |Clock from CPU Osc.
R A3-P Out |Multiplexed Address Bus | 14 NO-P Out {I/O Primary Address
S A4-P Out |Multiplexed Address Bus | 15 N1-P Out |l/O Primary Address
T A5-P Out [Multiplexed Address Bus | 16 N2-P Out |1/O Primary Address
V) A6-P Out |Multiplexed Address Bus | 17 EF1-N In |External Flag
v A7-P Out |Multiplexed Address Bus | 18 EF2-N In [External Flag
w MWR-N Out |Memory Write Pulse 19 EF3-N In |External Flag
X EF4-N In |External Flag 20 |[+12V/I+15V| — [Auxiliary Power
Y +5V In | +5volts dc 21 +5V In | +5volts dc
z GND in |Digital Ground 22 GND In |Digital Ground
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CDP18S603

LK 36
Pl-3, 12
RNU-p —o5
pi-ig [0
SPARE— 0,
10
rea-p-2u>093 TPA-P3
%1 I (R ——
I &4 3
A7-P2 2U3d
5 7
ne-p 1
A5-P 5
Ad-p-2
no-p-L
Al-P 5
JERS )
A3-P 14
z
«
H a ﬂ.ﬂl- % ILAI.Q A'-
i Lhme batd
U oa CR-Y-T-E-E-LX-)
3 ~o0e MN—O
3 I << N
a
islsliz]1 |2]3|al7Els e & 8 9 e g a a
P 58283 28358 .
OJwg Ve cebBe8cE uiz WE b0 | | I |
6.9]5.7]2.413 leslszl2.a13 >\
JIRERERT IR ERE MRD -N 12 ve MRD-N2. s | E__""-‘
a o a a cd Id
[ ha Lo INAHE izl |!
0o o o o ~J~ o o l
a & ¢ ¢ e & a 114 Los
u20 5 283 23g8 | B
+v a ©oo0ao a 8 8 [ 4 Aeh3
1 14 10
D7-P —AAAANNA~—D3-P
2 1t 92CL-31915R2

ua3
DBO-P EFI-N zen o 2-p 6STB-P
oBI-P EF2-N - {Z5K—>—83-P BO-P
0B2-P EF3-N {25k} B4-p BI-P
083-P EF4-N b (Z3K——o85-P ADI-P
DB4-P DMAI-N  ¢{ZZR}—E— B6-p AD2-P
DB5-P DMAO-N .‘_@_.Lm-p AD3-P
oes-p INT-N {22k} AD7-P AD4-P
087-P b-{ZZR—2— AD6-P
2
{2z K}——4a05-P 4y
v
v ASTB-P
RIE
ADO-P
Pull-down and pull-up resistors. RI7 SRov_p
RIB
ARDY-P
92CM-34694
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PARALLEL I/0

INTERFACE
TPA-P3— 1S+ v
SELA-P 3 MRD:N
NI-P Ein Alhld
N2-P
DB0- P 128 aROY-P-P2-29
DBI-P 3% aste-p p2-27
-p |24 apo-p P2-
besp 32 Ap)-P P2-23
DB4-P 132 ap2-p P2-21
0B5-P 3L AD3-P P2-19
DB6-P 39 ADa-p P2-17
DB7-P 28 AD5-P P2-15
. AD6-P P2-13
CF»fr“f-’J 127 AD7-P P2-11
INT B-N _z“zg B7-P :2-|2
P2-9-BRDY-P 86-P P2-10
P2-7-BSTB-P 23 B5-P P2- 8
(Sl [22 g3-p p2-4
L g2-p P2-1

DB3-P

CDP18S603

CLEAR-N

SPARE

WAIT-N
(PI-10)
TET)
cop
1802
CLEAR-N
(PI-9,P2-16) PI-L DB7-P
Pl-K DB6-P
PI-4 DBS-p—2
PI-H DB4 P
PI-F DB3-P—2
PI-E oazr——‘l-}
LK37 PI-D 0BI-P—Y

8 A PI-C DBOP

PI-16 N2-P —IL|

39 1]
1 38 DMAI-N PI-|
1 37 pMAO-N PI-2
%— INT-N PI-4
135 MwR-N PI-W
134 Tpa-p PI-A
133 tps-P PI-B
A6-P PI-U
130 as-p pI-T
A4-P PI-S
A3-P PI-R
A2-P PI-P
126 _Al-P PI-N
125 _p0-P PI-M
EFI-N PI-17,P2-33
EF2-N PI-I8,P2-31

pI-i5 NI-p—I8]  CPU 22
PI-14 uo~»§ 122 EF3-N PI-19,P2-26
s 2L _Era-n

ALK43
P1-X —ac——0—EF4 -N(P2-24)
N2

~
Pn-zo—cc(—\nn—+ 12 V/415V (P2-34)

PI-Y,21
PI- 1l

+V (5 VOLTS) (P2-30)
-5V/-15V(P2-32)

1
Y
it

Ci_it

P1-2,22 —&

(P2-2,14,18,22 AND 28)

92CS-31464

Logic diagram of Micréboard Computer CDP18S603—CPU and interface portions.

92CS-31469RI

LK36
1o 7
EF3 N—0

9
£F4-N—0

42(S-31468

s [ ]io & LK4|
I e
SELA-P | ooy [
R3 3
12lc u3o

INT A-N

I—-S——EFZ-N

19 ¢k out
PI-13
CURRENT
Coop
ouT
SERIAL I/0 =
INTERFACE

+12V/+15V RS

RS232C (?JAZTA3
out -

- SV/-Is v 92CS- 31467

R7
.
EIA
AM—J2-2 DATA
CRI IN
cR2 R9
2

J-8
: l RE CURRENT
Ria w1 LOOP IN
i DATA
1 Ji-a

NOTE
WIRE JUMPER WJITOBE INSTALLED
FOR RS232C OPERATION.'USE HOLES
MARKED CS .
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CDP18S604B

RCA COSMAC Microboard
Computer

The RCA COSMAC Microboard Computer
CDP18S604B is a versatile computer system on a sin-
gle 4.5 x 7.5 inch printed-circuit card. The card con-
tains a CDP1802 CPU, a crystal-controlled clock,
read-write memory, parallel 1/ O ports, programmable
timer, power-on reset, and a breadboard for user-
added features and interfaces. An on-board socket is
provided for read-only memory enabling the user to
select up to 4 kilobytes of mask-programmable ROM
or EPROM depending on the applications. Because of
its CMOS design and low current requirements, the
power supply and cooling requirements are minimal.

The CDP18S604B Microboard Computer is de-
signed to provide at low cost the key hardware for
various microcomputer applications thereby enabling
the designer to concentrate on the software and the
special requirements of his specific application. The
CDP18S604B is plug-in compatible with the RCA
COSMAC Development System CDP18S005 and the
RCA COSMAC DOS Development System CDP-
185007, facilitating prototype design and the debugg-
ing of both hardware and software.

® 00060000 000 00

2.097152
MHz
ADDRESS LATCH
AND DECODE ADDR. BUS
T
A cPU
COP1802
MWR
1,2,0R4 1024
KILOBYTE| | BYTE __
RoM RAM MRD
SOCKET

Features

Low cost

Low-power static CMOS

Operable from single 5-volt supply

Current required: 4 mA (typ.)t

High noise immunity

Crystal-clock CPU frequency of 2.097152 MHz
Compatible with COSMAC Development Systems
Stand-alone capability

1024 bytes of read/write memo

Socket for up to 4 kilobytes of ROM/PROM
Power-on reset

COSMAC Microprocessor architecture
Programmable wide-range timer or retriggerable
one-shot

Flexible memory and 1/O expansion

8 parallel input and 8 parallel output lines

4 flag inputs; Q output

65,536-byte memory space

44-pin system interface

Expandable by use of COSMAC Microboard Uni-
versal Backplane .

Powered through either expansion or I/O
connector

e Temperature range: -40°C to +85°C

e Small board size: 4.5 x 7.5 inches

® User area for breadboarding

+With CMOS ROM .

USER'S |

— INTERFACE —
: TIMER
P2 out
TIMER
STROBE RESET ™
SIGNAL
CONDITIONING
|" SOCKETS
PARALLEL PROGRAMMABLE an‘sggggmo
1/0 TIMER AREA
INTERFACE
CDPI852
)

i 01

CONTROL BUS >
{ 5 J mcaoaoano

TS

DATA BUS lN(T EI)RFACE

ADDRESS BUS >

92CM-32854R2

Fig. 1 — Block Diagram of RCA COSMAC Microboard Computer CDP185604B
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Component Features

Central Processing Unit. The central processor for
the CDP18S604B Microboard Computer is the 8-bit
silicon-gate CMOS RCA COSMAC Microprocessor
CDP1802. The CDP1802 has 16 general-purpose reg-
isters each 16 bits wide. Any one of these registers may
be dynamically designated as the program counter
thereby giving the system multiple program states.
Each register may also be used for data storage and as
memory pointers for subroutines, 1/ O, stacks, and the
like. One register each is designated for DMA and
Interrupt pointers. The CDP1802 provides a serial
data out connection, Q, and four external flag input
pins, EF1 through EF4, which may be used as testand
branch conditions independently.

Memory. The CDP18S604B provides 1024 bytes of
CMOS read-write memory. In addition, a socket is
provided for one, two, or 4 kilobytes of nonvolatile
read-only memory. RCA CDPI1832 or CDPI834
mask-programmed CMOS ROM’s or 2758, 2716, or
2732 EPROM’s may be used in this socket. The memo-
ry ‘type selected may be placed independently in the
65,536-byte memory space.

1/0. By means of two parallel 1/O ports, type
CDP1852, the CDP18S604B provides eight input and
eight output lines. Each port has a handshaking line to
indicate whether a byte has been written to or read
from a port. Edge connectors are provided for the
parallel 1/O lines and the Microboard bus interface.
The user’s edge connector provides, in addition to the
two 8-line input and output ports, access to four flags,
Q, timer output and control, and system clear.

A programmable timer provides a means for gener-
ating periodic interrupt, a square-wave output or a
programmable, retriggerable one-shot for either inter-
rupt or external use. The start and retrigger signal may
be generated either by software or external signal.

Application

The COSMAC Microboard Computer CDP-
18S604B may stand alone and be operated as a com-
plete system. It may also be operated in conjunction
with other Microboard Systems Components installed
in any location in the five-card Microboard Chassis
(CDP18S675) or in the 22-card Microboard Chassis
(CDP18S670). The user breadboard area provides
over four square inches of space for custom designs in
addition to DIP locations for signal conditioning the
1/0O ports. Power may be supplied through the Micro-
board Bus Interface connector.or through the 1/O
connector.

CDP18S604B

The low current requirements of the Microboard
Computer and other Microboard Systems compo-
nents permit operation from a simple, compact wall-
type supply such as the CDP18S023. No cooling fans
or heat sinks are required.

The CDP18S604B Microboard Computer may be
installed in the card nest of the COSMAC Develop-
ment System CDP18S005 CDS II or the COSMAC
DOS Development System CDP18S007 CDS III in
place of the CPU Module to facilitate software and
hardware development. This feature substantially ex-
pands the designer’s debugging capabilities by making
it possible to debug the software of a specific applica-
tion concurrently with the use and testing of the hard-
ware on the CDS. Other development systems allow
only software debugging, leaving it to the user to trans-
port the software to the hardware under test. With the
final Microboard hardware configuration imbedded in
the COSMAC Development System, the application
software and hardware may be operated together in
the optimum situation for analysis and improvement.
For example, RAM may easily be allocated in plgce of
ROM, thereby saving much time that might have been
used in programming PROM’ or EPROM?s.

When the CDP18S604B Microboard Computer is
used with the Microboard Control and Display Mod-
ule CDP18S640 some debugging capability is availa-
ble even in such a two-card minimum system. By
means of the control switches provided with the
CDP18S640 (RESET, RUN - PROGRAM, RUN
UTILITY, and STEP/CONT) and the six-digit hex-
adecimal display, the operator can observe the address
and data sequences of both the fetch and execute
cycles.

Specifications

Memory Capacity
On-board RAM: 1024 bytes
On-board ROM/EPROM: 1 socket for up to 4
kilobytes
Off-board Expansion: Up to 65,536 bytes in any
user-specified combination of RAM, ROM, and
EPROM

Memory Address Map )
On-board RAM: 1024 bytes assignable to any
1-kilobyte block.
Links are factory installed for RAM at address
400016.
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CDP18S604B

Specifications (Continued)

On-board ROM/EPROM:
For CDP1832, 512 bytes assignable to any 1-
kilobyte block.
ROM will “wrap”
signed space.
For CDP1834 or 2758, 1 kilobyte on any 1-
kilobyte boundary. Links are preprinted for
ROM 2716 at address 0000.
For 2716, 2 kilobytes on any 2-kilobyte
boundary.
For 2732, 4 kilobytes on any - 4-kilobyte
boundary.

1/0 Capacity
Parallel: 8 input lines and 8 output lines with hand-
shaking for each port.

in low and high half of as-

Timer
A programmable one- to-24 stage counter, havinga
period of 7.6 us to 64 seconds which may be used as
a retriggerable one-shot or a square-wave genera-
tor, with a programmable pause feature. Pro-
grammed or external start/stop.

Operating Temperature Range
-40°C to +85°C

Dimensions
4.5 inches x 7.5 inches (114.3 x 190.5 mm)
Board pitch 0.5 inch (12.7 mm) minimum

Power Requirements
With CMOS ROM’: +5 V at 4 mA, typical
operating

Connectors
System Interface: Edge fingers, 44 pins on 0.156-
inch centers
Parallel I/O: Edge fingers, 34 pins on 0.100-inch
centers

Clock
CPU and Timer crystal-controlled 2.097152-MHz
oscillator.

Microboard Bus Interface Signals
(Connector P1, See Table 8)

The following signals, are generated or received by
the COSMAC Microboard Computer CDP18S604B
and provide the interface to other Microboard Sys-
tems components. For further information on these
signals, refer to the data sheet for the CDP1802A (File
No. 1305) and to the User Manual for the CDP1802

COSMAC Microprocessor, MPM-201.

DB7 through DB0 — Eight bidirectional data bus
lines. Taken directly from the CPU bus pins, these lines
transfer data among the memory, CPU, and I/O
devices.

NO, N1, N2 — Taken directly from the CPU pins,
these lines indicate an I/O instruction is being exe-
¢uted. They are derived from the low-order three bits
of the N register during an I/ O instruction execution
only. They are low (false) at all other times. These bits
form the primary address identifying the I/O device.
Direction of transfer, derived from N3 internal to the
CPU, is presented on the MRD line. When high, MRD
indicates data transfer from I/ O to memory; when low,
from memory to I/O. Available to user for I/ O expan-
sion at connector P1 (P1-14, P1-15, P1-16).

EF1, EF2, EF3, EF4 External Flags — Taken di-
rectly to the CPU pins, these inputs can be tested by
conditional branch instructions. The service request
line from the input port is gated to EF3 by the group
select signal through an open drain device.

INT — Taken directly to the CPU pin, the interrupt
line causes a transfer of control from the current pro-
gram counter to register 1. Interrupts may be inhibited
by software. If Interrupt Enable (1E) s set, recognition
of INT results in completion of execution of the cur-
rent instruction, followed by an S3 machine state dur-
ing which designators X and P are stored in T. Then, X
issetto 2, Pissetto 1, and IE is reset to 0. The S3 state
lasts one machine cycle (eight clocks), after which
processing resumes with R1 as program counter.

The service request line from the input port can be
connected through link LK 36, pins 2:3 to the interrupt
input. The timer can be connected through link LK 36,
pins 1:4 to the interrupt input. These two interrupts are
distinguished by testing EF2 for timer and EF3 for
input port. Of course, the proper group select must be
set..(See section on I/O addressing.)

All connections to INT and the external flags should
be through an open drain, open collector, or other
high-impedance device, so that other boards may wire
“OR” into these lines.

The conventional implementation of INTERRUPT
1/ O is to have each interrupting device identify itself by
means of flag (EF1, EF2, EF3, or EF4) gated by its
group select. In this way, the software may identify an
interrupting device by polling the assigned group
numbers, establishing priority by the order of pollin

DMAI, DMAO — %aken )c,ilrectly to the ClgU pu%s
and not utilized by the CDP18S604B, these lines allow
off-board 1/ O controllers rapid direct memory access.
The CPU monitors these data transfers, going into an
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S2 machine state for each byte transfer. R0 is used as
the memory: pointer and is automatically incremented
each time. Thus, DMA transfers are interleaved with
normal processing and no software action is required
except to initialize RO before transfer starts. INT and/
or an EF may be used to notify the program that a
block DMA transfer is completed so that initialization
and processing of the data block may be performed.
The DMA inputs may be maintained in the true state
for contiguous S2 states for the most rapid transfer. In
the usual case, however, the DMA request is removed
at the TPA_of the S2 cycle to obtain a single byte
transfer, allowing time for normal processing and for
setting up the next byte in the requesting controller.
Each S2 state is eight clock cycles in duration.

SC1, SC0 — State code outputs from the CPU
which identify the type of machine cycle in progress.

State Code Lines
State Type SC1 SCo
S0 (Fetch) L L
S1 (Execute) L H
S2 (DMA) H L
S3 (Interrupt) H H

TPA, TPB — Timing pulses generated by the CPU
which occur once in each machine cycle. TPA trailing
edge is used to latch.the high-order memory address.
TPB trailing edge is used to latch output data from the
data bus.

A7 through A0 — Eight memory address lines from
the CPU. The 16 memory address bits are multiplexed
on this address bus. The high-order eight bits are pre-
sented early in each machine cycle and must be latched
at the TPA trailing edge. The CDP18S604A buffers,
latches, and decodes these bits for the on-board memo-
ries. Any external memory must provide its own
latches. During the latter part of the cycle, the low-
order eight bits are presented on this address bus and
need not be latched.

MWR — A WRITE command from the CPU to the
memories. Address lines are stable at this time. Actual
writing or latching occurs at the trailing edge, when
data lines are stable.

MRD — A READ command from the CPU to the
memories and a direction indicator for I/O data
transfers. In the I/O instructions it corresponds to N3
(N register, internal to the CPU) which distinguishes
1/0 inputs from outputs. MRD must be used to condi-
tion output drivers in all memory components, or their
output buffers, to avoid contention on the data bus.
The absence of MWR must not be interpreted as a
READ. Early in a write cycle, data are being driven

CDP18S604B

onto the data bus by the CPU or an input device. If a
memory allows its outputs to be enabled while MRD is
false before MWR appears, bus contention will occur
resulting in unnecessary power dissipation and per-
haps circuit failures. Operation using the Micromoni-
tor CDP18S030 is impossible unless MRD is properly
used to condition data output.

Q — A single-bit output from the CPU. This bit is
set or reset by SEQ(7B) or REQ (7A) instructions. Itis
available for use through the Microboard Bus (P1) and
Parallel 1/O (P2) connectors and may be used to im-
plement a serial output port. Q may also be tested with
a branch instruction and thereby operates as a pro-
gram switch.

CLOCK OUT — A 2.097152-MHz square-wave
clock signal derived from the CDP1802A crystal-
controlled oscillator.

WAIT, CLEAR — Two control inputs to the CPU
that determine the mode of operation.

CLEAR WAIT Mode
L L Load
L H Reset
H L Pause
H H Run

The functions of the modes are defined as follows:

Load Mode. Holds the CPU in the IDLE state
and allows an 1/ O device to load the memory with-
out the need for a “bootstrap™ loader. It modifies
the IDLE condition so that termination of the
DMA-IN operation does not force execution of the
next instruction. DM A-IN requests then load mem-
ory starting from location zero for as many bytes as
there are DMA-IN requests.

Reset Mode. Registers I, N, and Q are reset, IE is
set, and O’s (Vss) are placed on the data bus. TPA
and TPB are suppressed while reset is held and the
CPU is placed in S1. The first machine cycle after
termination of reset is an initialization cycle which
requires 9 clock pulses. During this cycle the CPU
remains in S1, and registers X, P, and RO are reset.
Interrupt and DMA servicing are suppressed dur-
ing the initialization cycle. The next cycle isan SO or
an S2, but never an S3. Power-up reset is obtained
by a Schmitt-trigger buffered RC network con-
nected to CLEAR.

Pause Mode. Stops the internal CPU timing gen-
erator on the first high-to-low transition of the
input clock. The oscillator continues to operate, but
subsequent clock transitions are ignored.

Run Mode. May be initiated from the Pause or
Reset Mode functions. If initiated from Pause, the
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CPU resumes operation on the first high-to-low
transition of the input clock. If initiated from Reset,
the first machine cycle following Reset is always the
initialization cycle. The initialization cycle is then
followed by a DMA (S2) cycle or fetch (S0) from
location 0000 in memory.

RNU — Run Utility Software. A signal supplied to
the CDP18S604B to force the most significant address
true. As a result, the program start is at memory loca-
tion 8000 instead of 0000. When the CDP18S604B is
used in a stand-alone mode with a utility program
located at 800016, an RNU-P signal must be supplied to
connector P1-3 and Pins 7:10 must be connected on
link LK6. When the CDP18S604B is-used with Con-
trol and Display Module CDP18S640, only pins 7:10
on link LK6 need be connected.

On-Board Memory Addressing

The high-order eight memory address bits are
latched, decoded, and used for generating chip selects
for on-board memories. A system of links is provided
for placing RAM or ROM in the desired area of the
64-kilobyte address space. Links (wire jumpers) are to
be installed as described below. As an alternative, DIP
switches may be readily installed in place of the links
because the links are arranged in standard DIP
dimensions.

RAM Address — The 1-kilobyte RAM may be
placed in any 1-kilobyte location within the 64-
kilobyte memory space. Bits A4, A5, A6, and A7 are
latched, at TPA trailing edge, in the CDP1858 (U17)
becoming Al12, A13, Al4 and A15 of the high-order
address byte. Bits A3 and A2 are latched in the
CDP1867 (U16) becoming A10 and A1l of the high-
order address.

Bits A15 and A14 are decoded into one of the 4 lines
to link LK24, and A13 and A12into 4 additional lines
to LK24. One link for each pair of bits combined by
gates in Ull and U12 provides a 4-kilobyte decode.
Bits A10 and A1l inputs to the same gates provide the
required 1-kilobyte decode which drives the RAM
chips and the memory buffer drivers.

See Table 2 for detailed linking instructions.

ROM Address — One 24-pin socket is provided to
accommodate various ROM types. Link LK31 is used
to select the ROM type, links LK30, LK33 and LK25
are used to place the ROM in any place in memory
space. ROM types which may be used are 2732 (4
kilobytes), 2716 (2 kilobytes), 2758 (1 kilobyte),
CDP1834 (1 kilobyte) and CDP1832 (512 bytes; will
wrap within a I-kilobyte address space).

Link LK25 is used to establish the 4-kilobyte space,

just as link LK24 does for the RAM. For 4-kilobyte
ROM’s the LK25 is sufficient. For 2-kilobyte ROM’s
the CDP1866 (U32) latches bit A1l and link LK30
selects the polarity for the ROM: chip enable. For
1-kilobyte ROM’s, the CDP1866 (U32) latches and
decodes bits A10 and A1l for four lines to link LK 30
where one line is chosen as Chip Enable.

See Tables 3 through 5 for linkage for any ROM
type. ‘

I1/0 Operation

Two-Level I/O Addressing Conventions. Duringan
I/ O instruction, the CPU presents the low-order three
bits of N register on the N2, N1, and NO lines. N3
generates the MRD signal to indicate the direction of
data flow. Thus, the instructions 61 through 67 and 69
through 6F provide seven output and seven input com-
mands. These instructions may be interpreted by the
system as either different commands to the same 1/O
device or as I/O commands to different devices as
addressed by the N lines.

In a larger system more addresses are needed. Inthe
Microboard system the following conventions are
established.

e The 61 output instruction is used to transmit a
group number. The output data byte is latched and
decoded by any Microboard in the system havingan
1/0O function.

e The group number is divided into two parts, the
lower four bits being a one-of-four encoding and the
high four bits being binary encoded. Thus the
number of addresses provided is 15-binary-encoded
plus 4 individual lines, times the 6 commands left
after reserving the 61 and 69. The total number of
useful 1/0O addresses is 114.

e The 69 input instruction is reserved for reading the
latched output of the 61 instruction. The CDP-
18S604B does not provide this feature, but it may be
added where desired.

The use of the two halves of the group number must
be exclusive. That is, the high-order bits must be zero
when any low-order bit is used, and the low-order bits
must be zero when the high-order bits are used. Oncea
group number is set up, subsequent 62-through-67 and
6A-through-6F instructions are recognized only by
devices assigned to that group number.

Input Port

The input port has, in addition to the eight data
lines, a strobe (STB) line input which will latch the data
into the port at its trailing edge. The port is a feed-
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through latch, so that when a strobe is not desired, the
STB line may be left open or at a high logic level,
allowing the data to feed through during the read
instruction. If the STB is used, its trailing edge will
generate a service request signal which is gated to EF3
o by the proper 1/O group select. The service request
may be linked to the interrupt line if desired. The
service request is cleared by reading the port or by
power on or system clear.

The input port is pre-linked to I/ O group (08)16 and
is read by an INP2 (6A)i6 instruction.

CDP18S604B

Output Port

The output port has, in addition to its eight data
lines, a service request (SR) out. This SR goes high
after data has been latched into the port and low at the
following TPB. The SR pulse may be used to indicate
the arrival of a new data byte, or ignored where not
required. SR will be initially low, due to power on or
system reset.

The output port is pre-linked to I/O group (08)16
and is loaded by an OUT 2 (62)16 instruction.

Table 2 — Memory Map and Link Connections for RAM

LK 24 LK4 Address LK24 LK4 Address
2-7* and 4-5* | 0000-03FF 2-7* and 4-5* | 8000-83FF
*5-12 1-8 and 4-5 | 0400-07FF *5.12 1-8 and 4-5 | 8400-87FF
2-7 and 3-6 | 0800-0BFF 2-7 and 3-6 | 8800-8BFF
1-8 and 3-6 | 0CO0-OFFF 1-8 and 3-6 | 8C00-8FFF
2-7* and 4-5* | 1000-13FF 2-7* and 4-5* | 9000-93FF
6-11 1-8 and 4-5 1400-17FF 6-11 1-8 and 4-5 | 9400-97FF
2-7 and 3-6 1800-1BFF 2-7 and 3-6 | 9800-9BFF
1-16 1-8 and 3-6 1C00-1FFF 3-14 1-8 and 3-6 | 9C00-9FFF
2-7* and 4-5* | 2000-23FF 2-7* and 4-5* | AO00-A3FF
7-10 1-8 and 4-5 | 2400-27FF 7-10 1-8 and 4-5 | A400-A7FF
2-7 and 3-6 | 2800-2BFF 2-7 and 3-6 | A800-ABFF
1-8 and 3-6 | 2C00-2FFF 1-8 and 3-6 | ACO00-AFFF
2-7* and 4-5* | 3000-33FF 2-7* and 4-5% | B000-B3FF
8-9 1-8 and 4-5 | 3400-37FF 8-9 1-8 and 4-5 B400-B7FF
2-7 and 3-6 | 3800-3BFF 2-7 and 3-6 B800-BBFF
1-8 and 3-6 | 3CO00-3FFF 1-8 and 3-6 BCO00-BFFF
2-7* and 4-5* | 4000-43FF 2-7* and 4-5* | C000-C3FF
*5-12 1-8 and 4-5 | 4400-47FF *5-12 1-8 and 4-5 { C400-C7FF
2-7 and 3-6 | 4800-4BFF 2-7 and 3-6 | C800-CBFF
1-8 and 3-6 | 4C00-4FFF 1-8 and 3-6 | CCOO0-CFFF
2-7* and 4-5* | 5000-53FF 2-7* and 4-5* | D0O00-D3FF
6-11 1-8 and 4-5 | 5400-57FF 6-11 1-8 and 4-5 D400-D7FF
2-7 and 3-6 | 5800-5BFF 2-7 and 3-6 D800-DBFF
*2.15 1-8 and 3-6 | 5C00-5FFF 4-13 1-8 and 3-6 DCO00-DFFF
) 2-7* and 4-5* | 6000-63FF 2-7* and 4-5* | EO00-E3FF
7-10 1-8 and 4-5 | 6400-67FF 7-10 1-8 and 4-5 E400-E7FF
2-7 and 3-6 | 6800-6BFF ' 2-7 and-3-6 E800-EBFF
1-8 and 3-6 | 6CO00-6FFF 1-8 and 3-6 ECO0-EFFF
2-7* and 4-5* | 7000-73FF 2-7* and 4-5* | FOOO-F3FF
8-9 1-8 and 4-5 7400-77FF 8-9 1-8 and 4-§ F400-F7FF
2-7 and 3-6 7800-7BFF 2-7 and 3-6 F800-FBFF
1-8 and 3-6 7CO00-7FFF 1-8 and 3-6 FCOO-FFFF

*Factory-installed link connections
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Table 3 — Memory Map and Link Connections for ROM Types CDP1834 and 2758

LK31 LK33 LK25 LK30 Address

*1-14 0000-03FF
2-13 0400-07FF

5-12 3-12 | 0800-0BFF
4-11_| 0C00-OFFF_|

.14 ] 1000-13FF

611 2-13 | 1400-17FF

3-12 | 1800-1BFF
116 4-11 | 1C00-1FFF
114 | 2000-23FF

2-13 2400-27FF

7-10 3-12 | 2800-2BFF

4-11__| 2C00-2FFF

"1-14 | 3000-33FF

80 2-13 | 3400-37FF

3-12 | 3800-3BFF

4-11__| 3CO00-3FFF

114 | 4000-43FF

512 2-13 | 4400-47FF

3-12 | 4800-4BFF

4-11 | 4CO00-4FFF

114 | 5000-53FF

2-13 | 5400-57FF

omg | For | 4 &-1 3-12 | 5800-5BFF
T | 1eaa | 18 215 4-11_| 5C00-5FFF
110 | “onT | and 14 | 6000-63FF
and | care’ 210 | 6o | 213 | e400-67FF
3-12 | 6800-6BFF

4-11__| 6C00-6FFF

=14 | 7000-73FF

5.0 2-13 | 7400-77FF

‘312 | 7800-7BFF

4-11 | 7C00-7FFE

1-14 | 8000-83FF

512 2-13 | 8400-87FF

3-12 8800-8BFF
4-11 8C00-8FFF
*1-14 9000-93FF
2-13 9400-97FF
3-14 3-12 9800-9BFF
4-11 9C00-9FFF
*1-14 A000-A3FF
2-13 A400-A7FF

7-10 3-12 | AB00-ABFF
4-11_| ACOO-AFFE

—1-14 | BCO0-B3FF

80 2-13 | B400-B7FF

3-12 -B800-BFFF
4-11 ‘BCO0-BFFF

*Preprinted link connections.
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Table 3 — Memory Map and Link Connections for ROM Types CDP1834 and 2758 -Cont'd

LK31 LK33 LK25 LK30 Address
*1-14 | C000-C3FF
2-13 | C400-C7FF
3-12 | C800-CBFF
4-11 | CCOO-CFFE
*1-14 | D000-D3FF
For 2-13 | D400-D7FF
2788 For -8 3-12 | D80O-DBFF
0 | 1834 | Y 413 6.9 | —4-11_| DCOO-DFEE
ang | “DONT | & *1-14 | E000-E3FF
s | caRe’ 710 2-13 | E400-E7FF
3-12 | E800-EBFF
4-11 | ECO0-EFFF
1114 | FO0O-F3FF
2-13 | F400-F7FF
3-12 | F800-FBFF
4-11_| FCOO-FFFF

*Preprinted link connections.

Timer

The timer is programmed by a control byte transmit-
ted by an OUT 3 (63)16 instruction, with 1/O group
(08)16 selected.

The timer consists of a divide-by-eight prescaler
CD4018BE driven by the 2.097152 MHz clock. The
prescaler output goes to the CD4536BE (U13) counter
which is a 24-stage binary counter with control inputs.
The output of the CD4536BE counter drives a “D™-
type flip-flop which in turn is gated to EF2 by the
group select and also may be linked to the interrupt
through link LK 36 pins 1 and 4. The CD4536BE timer
output is also provided on the user connector P2 pin 9.

Loading the control register resets the “D”-type flip-
flop which generates EF2 flag and interrupt signal
INT, so that interrupt or branch service should re-load
the control register in order to remove the INT and flag
EF2.

The timer control register provides the following
control functions (See Fig. 2 Programmable-Timer-
Control Word Definition).

Bits 0 through 3 — The low-order four bits select the
timer output to be one of the 16 high-order bits of the

counter.

Bit 4 — Causes the low-order eight stages of the
counter to be by-passed, in effect reducing it from a
24-bit to a 16-bit counter. .

Bit 5 — Sets all stages of the counter, including the
output.

Bit 6 — Resets all stages of the counter, including the
output.

Bit 7 — Pause. While bit 7 is true, counting is
suspended without disturbing the current value. When
bit 7 is cleared, counting resumes.

Square-Wave Generation — A square wave may be
generated by setting bits 0 through 4 to the period
desired with bits 5, 6 and 7 zeros. If interrupt is linked,
the interrupt period will be a full period of the square
wave as will EF2. Reset (bit 6 or pin P2-14) or Set (bit
5) may be used to stop at any time and restart in a
known state (all zeros or all ones). (Note that after a
Reset, the first interrupt is a full period but after a Set,
the first interrupt is a half period, then a full period
thereafter.) Pause (bit 7) may be used at any time to
leave the counter in its present state until bit 7 is
cleared, then resume.
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Table 4 — Memory Map and Link Connections for ROM Type 2716

LK31 LK25 LK33 LK30 Address
512 *1-14 | 0000-07FF
2-13 | 0800-OFFF
611 *1-14 | 1000-17FF
116 2-13 | 1800-1FFF
710 *1-14__| 2000-27FF
2-13 | 2800-2FFF
8.9 *1-14 | 3000-37FF
2-13 | 3800-3FFF
512 *1-14 | 4000-47FF
2-13 | 4800-4FFF
611 *1-14 | 5000-57FF
5-15 2-13 | 5800-5FFF
710 *1-14 | 6000-67FF
2-13 | 6800-6FFF
‘2.9 o0 vo.7 *1-14 | 7000-77FF
and and 6-9 [ 2-13 | 7800-7FFF
47 512 45 *1-14__| 8000-87FF
2-13 | 8800-8FFF
611 *1-14__| 9000-97FF
*1-16 2-13 | 9800-9FFF
710 *1-14__| AOOO-A7FF
2-13__| ABOO-AFFF
o0 *1-14__| BOOO-B7FF
2-13 | BBOO-BFFF|
512 *1-14__| CO00-C7EF
213 | CB0O-CFFF
611 *1-14__| D000-D7FF
015 2-13__| D800-D7FF
0 "1-14__| EO00-E7FF
213 | EBOO-EFFF
9 *1-14__| FOOO-F7FF
2-13__| F800-FFFF

*Preprinted link connections.
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Table 5§ — Memory Map and Link Connections for ROM Type CDP2732.

LK25 Address

*5-12 0000-0FFF
6-11 1000-1FFF
7-10 2000-2FFF

8-9 3000-3FFF

*5-12 4000-4FFF
6-11 5000-5FFF
7-10 6000-6FFF

8-9 7000-7FFF

*5-12 8000-8FFF
6-11 9000-9FFF
7-10 A000-AFFF

8-9 B000-BFFF

LK30 | LK33 | LK31
*1-16
2-15
510 ) .ponT | 20
and CARE" and
7-8 5-6
3-14
4-13

*5-12 | CO00-CFFF
6-11 | DO0O0O-DFFF
7-10 | EO00-EFFF
8-9 | FO0O-FFFF

*Preprinted link connections.

BIT 7 6 54 3 2 10

[— Select 1 of 16

Output Stages

Select Timer range
[0 = LONG RANGE]

Set all bits
Reset all bits
Pause

82CS-34079

Fig. 2 — Programmable-timer-control word
definition

One-Shot Method — Software release of Reset (bit
6) or hardware release of Reset (P2-14) starts the count
at zero and when the stage selected by bits 0 through 4
is clocked true TIMER OUT-P goes high. When the
stage is clocked false, TIMER OUT-P goes low and
INT and EF2 are enabled. Either hardware or software
can then do a reset to end the one-shot cycle. See Figs.

3a and 3b. If Set (bit 5) is used instead of Reset the
cycle is the same except that it starts with TIMER-
OUT-P going high and INT and EF2 are set after a half
period. Pause (bit 7) may be used at any time to stop
counting without resetting.

A retrigger function can be done before time out by
asserting Reset or Set by either hardware or software.
See Fig. 3b.

Another one-shot method uses an RC time constant
to limit the duration of the TIMER-OUT signal. Re-
placing R6 with a capacitor and adding RS causes the
TIMER-OUT signal to be reset after the end of the RC
time period. INT and EF2 are generated at the trailing
edge of TIMER OUT. Unless Reset or Set are asserted,
the counter continues to count its full period. The
width of the positive timer output using this monosta-
ble option is. poorly regulated. RS should be greater
than 2k}, R5=10kQ) and C4=1000 pF will give about 3
us. (See Fig. 6.)

Machine Cycle Timing — The timer and the CPU
share the 2.097152 MHz clock. Therefore, a definite
relationship may be established between the counter
and the CPU/software timing. Both the CPU TP gen-
erator and the counter pre-scaler are eight state de-
vices, so that the timer is incremented once per ma-
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(b) Hardware Control of Timer

92CM-34056

Fig. 3 — Timer waveforms of RCA COSMAC Microboard Computer CDP18S604B

chine cycle, unless WAIT states are encountered, in
which case the timer continues in real time while the
CPU pauses.

In order to establish a known relationship between
timer and CPU, the RESET and PAUSE bits in the
control word are used together. When the two bits are
cleared during the TPB of the execute cycle of the
OUTS3, the CD4018BE pre-scaler will generate the first
increment to the timer three clock periods later and
thereafter every eight clock periods. Because of the
variance of propagation delays, a minus zero plusone
clock period (2.097152 MHz) uncertainty exists in the
phase relationshp of the counter input and the machine
cycles.

The timing then is such that the timer increment
occurs after TPA of each machine cycle, and before
TPB. EF2 is sampled during TPA of the execute cycle
of the branch instruction inside the CPU, and INT will
be taken after any execute cycle unless a DMA cycle is
pending. One can thus calculate how many machine
cycles are available for software action before the in-
terrupt occurs or EF2 may be detected.

For long counts, an uncertainty of plus one or two
machine cycles should be added, since the ripple time
of the counter is long, up to 30 ns per stage. For worst
case, one cycle per 10 stages of counter should be
added for ripple time.

Use of the PAUSE bit alone allows a time out fea-
ture. This time can be an integral number of machine
cycles. The counter is started by use of both the

RESET and PAUSE bits; both set until the starting 63
command resets them. If the RESET bit alone or the
external RESET is used to start, the PAUSE mode
may have an uncertainty of plus 8 clock bits (3.8 us).

Breadboarding Area

The breadboard area is a 16 x 24 matrix of 0.035-
inch plated-through holes on 0.10-inch centers. A total
of seven holes are missing at corners, leaving 409 holes
for mounting components.

To aid the user, some signals needed for Input-
Output circuits are brought near to the breadboard
area and provided with plated holes for solder
attachment.

DBO-P through DB7-P are next to the breadboard
area and marked by silkscreen.

N=7-P, N=6-P, N=5-P and N=4-P are next to U7 and
marked by silkscreen. These signals are generated by
the CDP1853 (U7) and are conditioned by the Group
Select 08. Thus these signals provide the complete
two-level 1/O decoding and their timing is from the
trailing edge of TPA to the trailing edge of TPB.

The data lines of the input and output ports are
available on links LK2 and LK1, respectively.

+5 Volts may be found adjacent to pin 24 of US and
ground, adjacent to pin 11 of link LK1.
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Table 6 — Setting the Timer Period

Bits 0 through. 4 of the control byte determines the period generated by the Timer in all modes. Two
ranges are available, determined by Bit 4. When Bit 4 is true; the range is 7.63 us to 250 ms. When Bit 4 is

false, the range is 1.95 ms to 64s as shown.

LOW-RANGE HIGH-RANGE
CONTROL BITS | CONTROL BITS TIMER PERIOD TIMER FREQUENCY
43210 43210 Hz
10000 7.629 us 131,072
10001 15.26 us 65,536
10010 30.52 us 32,768
10011 61.04 us 16,384
10100 1221 us 8192
10101 244.1 us 4096
10110 488.3 us 2048
10111 976.6 us 1024
11000 00000 1.953 ms 512
11001 00001 3.906 ms 256
11010 00010 7.813 ms 128
11011 00011 15.63 ms 64
11100 00100 31.25ms 32
11101 00101 625 ms 16
11110 00110 125 ms 8
11111 00111 250 ms 4
01000 500 ms 2
01001 10s 1
01010 20s 05
01011 40s 0.25
01100 80s 0.125
01101 16.0s 0.0825
01110 320s 0.03125
01111 64.0s 0.015625

Power-On Reset

An RCA integrator (R1 and C1 in the control circuit
logic diagram) provides a true CLEAR signal for ap-
proxlmately 100 milliseconds when the +5-volt supply
is turned on. This signal drives the CLEAR input to the
CPU, the parallel I/O interface, and the 1/O group
select latch. After the CLEAR signal, the 1/ O group
select is reset, the output port and its SR is reset, and
the input port goes to a high-impedance state with SR
reset. The CPU initializes and starts processing at
location 0000 provided the WAIT line is not asserted.

"External circuits may generate CLEAR on P19 or
P2-16 using transmission gates, three-state, or open-
collector devices.

If power-on reset is not desired, the removal of C1
will disable it and an external CLEAR must be
provided.

Installation in the COSMAC
Development Systems
CDP18S005 and CDP18S007

Replacement of CDS CPU Module CDP18S102 or
CDP18S102V1 with the RCA COSMAC Microboard
Computer CDP18S604B requires some link changes
on the CDP18S604B. These changes are:

LK34 — Cut A:B and C:D and install B:C. Install
A:D only if a connection to the plus auxiliary voltage is

67



Microboards

CDP18S604B

needed on P2 or the breadboard area.

If the +12-volt supply is needed, wire it to location
12, pin X in the CDS backplane from location 13, pin
20. Then, on the CDP18S102 module previously re-
moved, cut Link LK1 so that when it is re-installed, no
conflict results between the +5-volt supply and the
+12-volt supply. The wiring need not be removed when
the CPU Module CDP18S102 is re-installed.

LK35 — RNU to start ROM’ at address 8000.
Connect a wire jumper between 1 and 4 on link LK 35,
and remove the wire jumper between 2 and 3. Then,
add a wire to the CDS backplane from location 12 pin
12 to location 10 pin D. This connection provides for a
memory starting address of 800016 after the RESET,
RUN U switches are pressed. The wire jumper to the

CDS backplane should be removed before the
CDPI18S102 is reinstalled. ,
Memory Address Links. The desired memory ad-
dresses should be set up according to the memory maps
of Tables 2 through 5. Care should be taken that the
CDS memories are not assigned to overlap the assign-
ment of the CDP18S604B Microboard Computer.

Connector Matching Cables
Available Separately
CDP18S517 — 1/0 Interface Cable

Fits connector P2; 36 inches long; 34-pin flat ribbon :
cable; output end unterminated.

INSTRUCTION BITS
7 6 5 4 3 2 1 0
61 so_| 4 20 | 10 | o8 | oa [ 02 | o01]v0aroup
GROUP NUMBERS 01, 02, 04, 08 SELECT
OR 10, 20, . . . . EO, FO.
7 6 5 4 3 2 1 0
62 OUTPUT PORT
(GROUP 08)
7 6 5 4 3 2 1 o PROGRAMMABLE
63 | PAUSE| RESET | SET 8 8 | 4 | 2 | 1 TIMER
CONTROL N FREQUENCY
Note bit 4 inversion =262, 144 +27"" Hz
64 65 66 67 Unused
RESERVED
! 6 S 4 3 2 L O_ FOR READ
69 { e | 40 | 20 | 10 | o8 [ 04 | 02 | 01],5group
STATUS
7 6 5 4 3 2 1 0
6A | | | | | [ | | | INPUT PORT
(GROUP 08)

6B 6C 6D 6E 6F Unused

Fig. 4 — Programmers 1/O Reference for RCA COSMAC Microboard Computer CDP18S604B.
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Table 7 — List of Links and Their Functions

LK1 OUTPUT PORT

LK25 ROM DECODING

12:19
13:18
14:17
15:16
16:15
17:14
18:13
19:12
110:11

DO3-P
DO2-P
DO1-P
DOo-P
SR-P

DO7-P
DO6-P
DO5-P
DO4-P

LINKS MAY BE CUT
TO INSERT

RESISTOR NETWORKS
OR POWER DRIVERS,
SUCH AS SN75498

*1:16
2:15
3:14
4:13

*5:12
6:11
7:10
8:9

A15.A14
A15.A14
A15.A14
Al15.A14
A13.A12
A13.A12
A13.A12
A13.A12

LK2 INPUT PORT

LK30 ROM DECODING

11:18
t2:17
13:16
14:15
15:14
16:13
17:12
18:11
19:10

Dl4-P
DI5-P
DI6-P
DI7-P
Dlo-P
DI1-P
Di2-P
DI3-P
STB-P

LINKS MAY BE CUT
TO INSERT

RESISTOR NETWORKS
OR OTHER SIGNAL
CONDITIONER

t1:14
2:13
3:12
4:11
5:10

16:9
7:8

1 kilobyte — AT1-A10, 2 kilobytes — A11
1 kilobyte — A11-A10, 2 kilobytes — A11
1 kilobyte — A11-A10

1 kilobyte — A11-A10

4 kilobytes

1 kilobyte, 2 kilobytes

4 kilobytes

LK31 ROM TYPE SELECTION

LK4 RAM DECODING

1:8
*2:7
3.6
*4:5

A10
AT0
A1
ATT

1:10
*2:9

3:8
*4:7

5:6

ROM Type 2758

ROM Type 2716 or 2732
NOT USED

ROM Type 2758 or 2716
ROM Type 2732

LK33 ROM DECODING

LK24 RAM DECODING

1:16
*2:15
3:14
4:13
*5:12
6:11
7:10
8:9

ATS AT
AT5.A14
A15.A14
A15.A14
A13.A12
A13.A12
A13.A12
A13.A12

1.8
*2:7
3:6
*4:5

1 kilobyte
2 kilobytes
1 kilobyte
2 kilobytes

LK34 CDS INSTALLATION

*A:B
*C:D
LK35 RNU
1:4 CDS -
*2.3 MICROBOARD

*Factory-installed link connections
1Preprinted links
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Table 8 — Pin Terminals and Signals for the RCA COSMAC Microboard Universal
Backplane Connector (P1)

Wire Side Component Side
Signal Signal

Pin | Mnemonic | Flow [Description Pin | Mnemonic | Flow [Description

A TPA-P Out [System Timing Puilse 1 1 DMAI-N In |DMA Input Request
B TPB-P Out [System Timing Pulse 2 2 | DMAO-N In |DMA Output

C DB0-P |In/Out|Data Bus 3 RNU-P — |Run Uti)ity Request
D DB1-P |In/Out|Data Bus 4 INT-N In |Interrupt Request

E DB2-P |In/Out|Data Bus 5 MRD-N Out |Memory Read .
F DB3-P |In/Out(Data Bus 6 Q-P Out |Programmed Output Latch
H DB4-P |in/Out|Data Bus 7 SCo-P Out |State Code

J DB5-P | In/Out|Data Bus 8 SCi1-P Out |State Code

K DB6-P [ in/Out|Data Bus 9 | CLEAR-N In [Clear-Mode Request
L DB7-P |In/Out|Data Bus 10 | WAIT-N In |Wait-Mode Request
M AO-P Out [Multiplexed Address Bus 11 | =5V/—15V | — |Auxiliary Power

N Al1-P Out |Multiplexed Address Bus 12 | SPARE — |Not Assigned

P A2-P Out |Multiplexed Address Bus 13 |CLOCK OUT| Out [Clock from CPU Osc.
R A3-P Out [Multiplexed Address Bus 14 NO-P Out |1/0 Primary Address
S A4-P Out [Multiplexed Address Bus 15 N1-P Out |1/0 Primary Address
T AS5-P Out |Multiplexed Address Bus 16 N2-P Out [1/0 Primary Address
U A6-P Out |Multiplexed Address Bus 17 EF1-N In [External Flag

\ A7-P Out |Multiplexed Address Bus 18 EF2-N In | External Flag

w MWR-N Out |Memory Write Pulse 19 EF3-N In [External Flag

X EF4-N In |External Flag 20 | +12V/+15V | — |Auxiliary Power

Y +5V In |+5Vdc 21 +5V In |+5Vdc

Z GND In | Digital Ground 122 GND In | Digital Ground

Table 9 — Microboard Computer CDP18S604B Parallel 1/0 Connector (P2)

Pin |Signal Pin |Signal
1|DI2-P 2|GND
3(DI1-P 4|DI3-P
5|DI0-P 6 [D14-P
7(STB-P 8 [DI5-P
9(TIMER OUT-P 10 [Dl6-P

11|(DO7-P 12|DI7-P

13|DO6-P 14 |TIMER RESET-P
15|DO5-P 16 |CLEAR-N

17 |DO4-P 18 |GND

19({DO3-P 201Q-P

21|{DO2-P 22 |SPARE
23|DO1-P 24 |EF4-N
25|DO0-P 26 [EF3-N

27 |SPARE 28|GND

29|SR-P 30(+5 V

31|EF2-N 32(+5 V/-15V

33|EF1-N 34]+12.V/+15 V
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Fig. 5 —Logic Diagram of COSMAC Microboard Computer.
CDP18S604B — Memory Portion.
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-1——GND P2-2,P2-18,P2-28

Fig. 6 — Logic Diagram of COSMAC Microboard Computer.
CDP18S604B — CPU, Oscillator, and Buffer Portion.
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00000000 USER"+5V
CONNECTION

CDP18S604B
USER GND 3355:'23.‘&? gglNTs PARTS LIST
CONNECTION N=4,8,6 AND 7
e C1=15UuF, 25V
) JL_I° C5 =22 uF, 100 V
S e, L C6-C9 = 0.1 uF, 15V
: D R1 = 100 kQ, 1/4 W, 5%
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- - o ~1e . U5, U6 = CDP1852CE
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Fig. 7 — Layout Diagram of COSMAC Microboard Computer CDP1 8S6048B.
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RCA COSMAC Microboard
Computer

The RCA COSMAC Microboard Computer Features
CDP18S605 is a versatile computer system on a single 4.5
x 7.5 inch printed-circuit card. The card contains a
CDPI802 CPU, a crystal-controlled clock, read-write ° LOW-power static CMOS
memory, a UART serial communications interface, ° High noise immunity
power-on-reset, and expansion interface. Two on-board * Crystal clock—selectable rates: 2.4576, 1.2288,

sockets are provided for read-only memory enabling the 0.6144 or 0.3072 MHz

user to select 2 or 4 kilobytes of mask-programmable ° Compatible with COSMAC Development Systems

ROM or EPROM, depending on the applications. Because  * Stand-alone capability

of the CMOS design and low current requirements, the ° 2 kilobytes of read/write memory

power supply and cooling requirements are minimal. * Sockets for 2/4 kilobytes of ROM/PROM
The CDP18S605 Microboard Computer s designedto ~ * POWer-on reset .

provide the key hardware for various microcomputer * COSMAC Microprocessor architecture

applications allowing the designer to concentrate on the ° Flexible memory and 1/0 expansion

software and the special requirements of his specific *© UART-driven serial 1/0 port .

applications. The CDP18S605 is plug-in compatible with ~ * 14 selectable baud rates: 50 to 19200 baud

the RCA COSMAC Development System I CDP18S005 ~ ® RS232C serial I/0

and the RCA COSMAC DOS Development System I11  * 65,536-byte memory space

CDP18S007, facilitating prototype design and the de- ° 44-pin system interface .
bugging of both hardware and software. * Expandable by use of COSMAC Microboard

Universal Backplane
¢ Powered through either expansion or I/0
Component Features connector
Central Processing Unit. The central processor-forthe  « Wide temperature range: -40° C to 85°C
CDP18S605 Microboard Computer is the 8-bit silicon- e Small board size: 4.5 x 7.5 inches
gate CMOS RCA COSMAC Microprocessor CDP1802.

Sy RS232C (J2) OR
2.45 MHz 20-mA LOOP(JI)
T1 1.22 MHz
0.6 MHz
0.30 MHz
ADDRESS LATCH i
AND DECODE. ADDR. BUS
o—o-|
UART
A cngpu SERIAL _/—o— BAUD
18024 R1A ¢ B
INTERFACE l’ GEN.
2/4 2- MWR
KiLosYTe|  |KiLol —]
ROM RAM WRD 50~ 19200
2 MWSS5114 A
SOCKETS
CONTROL BUS
MICROBOARD
INTERFACE
[ DATA BUS ERr

ADDRESS BUS

92CM-34025RI

- Fig. 1 - Block diagram of RCA COSMAC Microboard Computer CDP18S605.
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The CDP1802 has 16 general-purpose registers each 16
bits wide. Any one of these registers may be dynamically
designated as the program counter thereby giving the
system multiple program states. Each register may also be
used for data storage and as memory pointers for
subroutines, I/ O, stacks and the like. One register each is
designated for DM A and interrupt pointers. The CDP1802
provides a serial data-out connection, Q, and four
external flag input pins, EF1 through EF4, whose logic
levels may be tested with conditional branch instructions.

Memory. By means of four MWS5114 RAM’s, the
CDP18S605 provides 2 kilobytes of CMOS read-write
memory. Inaddition, two sockets are provided for two or
four kilobytes of non-volatile read-only memory. RCA
CDP1834 mask-programmed CMOS ROM or 2758 or
2716-type EPROM’s may be used in these sockets. Each
of these memory types may be placed independently in the
65,536-byte memory space on boundaries in accordance
with the memory maps given in Tables II through IV.

1/0. A serial communications interface, havingan EIA
RS232C capability, is driven by an on-board UART, the
CDP1854A. Right-angle headers are provided for the
serial communications interface.

The data format is determined by software. There are 14
baud rates available, from 50 to 19200 bauds, selectable
by a four-rocker DIP switch.

Application

The CDP18S605 may also be operated in conjunction
with other Microboard Systems Components installed in
any location in the five-card Microboard Chassis (CDP-
18S675) or in the 22-card Microboard Chassis (CDP-
18S670).

The low current requirements of the Microboard
Computer and other Microboard Systems components
permit operation from a simple, compact wall-type
supply such as the CDP18S023. No cooling fans or heat
sinks are required.

The CDP18S605 Microboard computer may be in-
stalled in the card nest of the COSMAC Development
System II CDP18S005 or the COSMAC DOS Develop-
ment System III CDP18S007 in place of the CPU Module
to facilitate software and hardware development. This
feature substantially expands the designer’s debugging
capabilities by making it possible to debug the software of
a specific application concurrently with the use and
testing of the hardware on the CDS. Other development

systems allow only software debugging, leaving it to the
user to transport the software to the hardware under test.
With the final Microboard hardware configuration
imbedded in the COSMAC Development System, the
application software and hardware may be operated
together in the optimum situation for analysis and
improvement. For example, RAM may easily be allocated
in place of ROM, thereby saving much time that might
have been used in programming PROM’s or EPROM’s.

When the CDP18S605 Microboard Computer is used
with the Microboard Control and Display Module
CDP18S640V1, some debugging capability is available
even insuch a two-card minimum system. By means of the
control switches provided with the CDP18S640V1
(RESET, RUN PROGRAM, RUN UTILITY, AND
STEP/CONT) and the six-digit hexadecimal display, the
operator can observe the address and data sequences of
both the fetch and execute cycles.

Specifications

Memory Capacity

On-board RAM: 2 kilobytes

On-board ROM/EPROM: 2 sockets for up to 4
kilobytes

Off-board Expansion: Any user-specified combination
of RAM, ROM, and EPROM, up to a total of
65,536 bytes on-board and off-board

Memory Address Map
(See Tables II through IV)

On-board RAM: 2 kilobytes contiguous on any 2
kilobyte boundary: Links are preprinted for RAM
at address 88001¢

On-board ROM and EPROM: For CDP1834 and
2758, 2 kilobytes contiguous on any 2-kilobyte
boundary

For 2716, 4 kilobytes contiguous on any 4-kilobyte

boundary. Links are preprinted for ROM types CDP1834
and 2758 and for address start at 8000.
I/ 0 Capacity
Serial: UART-controlled input and output lines.
EIA RS232C interface. User-programmed data
format. 14 selectable baud rates, 50 to 19200 baud.
CTS and RTS control lines.
Operating Temperature Range
-40°C to 85°C
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Dimensions
4.5 inches x 7.5 inches (114.3 x 190.5 mm)
Board pitch 0.5 inch (12.7 mm) minimum
Power Requirements
With CMOS ROM’s and RS232C: +5 V at 8 mA,
typical operating
Optional voltages used only for RS232C interface:
+12to +15 V at 8 mA, typical
-5to -15 V at 8 mA, typical
Connectors
System Interface: Edge fingers, 44 pins on 0.156-
inch centers
Serial I/ O: One right-angle header, 10 pins
Clock
CPU and Interface: crystal-controlled oscillator; select-
able frequencies: 2.4576, 1.2288, 0.6144, and
0.3072 MHz. A preprinted link selects 2.4576 MHz
as the CPU clock frequency.

Microboard Bus Interface Signals
(Connector P1)

The following signals are generated or received by the
COSMAC Microboard Computer CDP18S605 and
provide the interface to other Microboard Systems
components. For further information on these signals,
refer to the data sheet for the CDP1802A (File No. 1305)
and to the User Manual for the CDP1802 COSMAC
Microprocessor, MPM-201.

DB7 through DB0—Eight bidirectional data bus lines.
Taken directly from the CPU bus pins, these lines transfer
data among the memory, CPU, and I/ O devices.

NO, N1, N2—Taken directly from the CPU pins, these
lines indicate an I/ O instruction is being executed. They
are derived from the low-order three bits of the N register
during an I/ O instruction execution only. They are low
(false) at all other times. These bits form the primary
address identifying the I/ O device. Direction of transfer,
derived from N3 internal to the CPU, is presented on the
MRD line. When high MRD indicates data transfer from
I/ O to memory; when low, from memory to I/ O.

EF1, EF2, EF3, EF4—Taken directly to the CPU pins,
these inputs can be tested by conditional branch instruc-
tions. The UART Serial Data In (SDI) line is gated to
EF4 by the UART Group Select through a pre-printed

. link.

CDP18S605

INT—Taken directly to the CPU pin, the interrupt line
causes a transfer of control from the current program
counter to register 1. Interrupts may be inhibited by
software. If Interrupt Enable (IE) is set, recognition of
INT results in completion of execution of the current
instruction, followed by an S3 machine state during
which designators X and P are stored in T. Then, X is set
to2,Pisset tol,and IEis reset to 0. The S3 state lasts one
machine cycle (eight clocks), after which processing
resumes with R1 as program counter. The interrupt line
fromthe UART can be presented directly to this input via
link LK1.

DMAI, DMAO—Taken directly to the CPU pins and
not utilized by the CDP18S605, these lines allow off-
board I/ O controllers rapid direct memory access. The
CPU monitors these data transfers, going into an S2
machine state for each byte transfer. RO is used as the
memory pointer and is automatically incremented each
time. Thus, DMA transfers are interleaved with normal
processing and no software action is required except to
initialize RO before transfer starts. INT and/or an EF
may be used to notify the program that a block DMA
transfer is completed so that initialization and processing
of the data block may be performed. The DMA inputs
may be maintained in the true state for contiguous S2
states for the most rapid transfer. In the usual case,
however, the DMA request is removed at the TPA of the
S2 cycle to obtain a single byte transfer, allowing time for
normal processing and for setting up the next byte in the
requesting controller. Each S2 state is eight clock cycles in
duration.

SC1, SC0—State code outputs from the CPU which
identify the type of machine cycle in progress.

State Code Lines

State Type SC1 SCO
S0 (Fetch) L L
S1 (Execute) L H
S2 (DMA) H L
S3 (Interrupt) H H

TPA, TPB—Timing pulses generated by the CPU
which occur once in each machine cycle. TPA trailing
edgeis used to latch the high-order memory address. TPB
trailing edge is used to latch output data from the data
bus. )
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A7 through A0—Eight memory address lines from the
CPU. The 16 memory address bits are multiplexed on this
address bus. The high-order eight bits are presented early
in each machine cycle and must be latched at the TPA
trailing edge. The CDP18S605 buffers, latches, and
decodes these bits for the on-board memories. Any
external memory must provide its own latches. During
the latter part of the cycle, the low-order eight bits are
presented on this address bus and need not be latched.

MWR—A WRITE command from the CPU to the
memories. Address lines are stable at this time. Actual
writing or latching occurs at the trailing edge.

MRD—A READ command from the CPU to the
memoriesand a direction indicator for I/ O data transfers.
In the I/ O instructions it corresponds to N3 (N register,
internal to the CPU) which distinguishes I/ O inputs from
outputs. MRD must be used to condition output drivers
in all memory components, or their output buffers, to
avoid contention on the data bus. The absence of MWR
must not be interpreted asa READ. Early ina write cycle,
data are being driven onto the data bus by the CPU oran
input device. If a memory allows its outputs to be enabled
while MRD is false before MWR appears, bus contention
will occur resulting in unnecessary power dissipation and
perhapscircuit failures. Operation using the Micromonitor
CDP18S030 is impossible unless MRD is properly used
to condition data output.

Q—A single-bit output from the CPU. This bit is set or
reset by SEQ (7B) or REQ (7A) instructions. It is
available for use through the Microboard Bus (P1)
connector. Q may also be tested with a branch instruction
and thereby operates as a program switch.

CLOCK OUT—A square-wave clock signal derived
from an external crystal-controlled oscillator. One of four
clock frequencies can be selected, 2.4576, 1.2288, 0.6144,
or 0.3072 MHz. This signal is made available on con-
nectors P1 and P2 by a preprinted link across pins 8 and 5
of link LK8. A preprinted link across pins 7 and 8 of link
LK3 selects 2.4576 MHz as the CPU clock frequency.

WAIT, CLEAR—Two control inputs to the CPU that
determine the mode of operation.

CLEAR WAIT MODE
L L Load
L H Reset
H L Pause
H H Run

The functions of the modes are defined as follows:

Load Mode. Holds the CPU in the IDLE state and
allows an I/ O device to load the memory without the need
for a “bootstrap” loader. It modifies the IDLE condition
so that termination of the DM A-IN operation does not
force execution of the next instruction. DM A-IN requests
then load memory starting from location zero for as many
bytes as there are DM A-IN requests.

Reset Mode. Registers I, N, and Q are reset, IE is set,
and O’s (VSS) are placed on the data bus. TPA and TPB
are suppressed while reset is held and the CPU is placed in
S1. The first machine cycle after termination of reset is an
initialization cycle which requires 9 clock pulses. During
this cycle the CPU remains in S1, and registers X, P, and
RO are reset. Interrupt and DMA servicing are suppressed
during the initialization cycle. The next cycle is an SO or
an S2, but never an S3. Power-up reset is obtained by a
Schmitt-trigger buffered RC network connected to
CLEAR.

Pause Mode. Stops theinternal CPU timing generator
on the first high-to-low transition of the input clock. The
oscillator continues to operate, but subsequent clock
transitions are ignored.

Run Mode. May be initiated from the Pause or Reset
Mode functions. If initiated from Pause, the CPU
resumes operation on the first high-to-low transition of
the input clock. If initiated from Reset, the first machine
cycle following Reset is always the initialization cycle.
The initialization cycle is then followed by a DMA (S2)
cycle or fetch (S0) from location 0000 in memory.

RNU - Run Utility Software. A signal supplied to the
CDP18S605 to force the most significant address bit true.
As a result, the program start is at memory location 8000
instead of 0000. When the CDP18S605 is used in a stand-
alone mode and a utility program is included at 8000, an
RNU-P signal must be supplied to connector P1-3, and
pins 12:1 must be connected on link LK8. When the
CDP18S605 is used with Control and Display Module
CDP18S640V1, the preprinted link LK8 pins 12:1, pro-
vides the RNU to the on-board memory decoder. Since
the ROM sockets are pre-linked to start at 8000, there
would be a conflict with the ROM on the CDP18S640V1,
unless the linking is changed to place the on-board RAM
and ROM elsewhere in memory space. See Tables I, II,
and III.

On-Board Memory Addressing

The high-order eight memory address bits are latched,
decoded, and used for generating chip selects for on-
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board memories. A system of links is provided for placing
RAM or ROM in the desired area of the 64-kilobyte
address space. Links (wire jumpers) are to be installed as
described in Tables I through IV. As an alternative, DIP
switches may be readily installed in place of the links
because the links are arranged in standard 16-pin DIP
dimensions. ‘

RAM Address. The CDP18S605 Microboard Com-
puter has two kilobytes of contiguous memory which can
occupy any 2-kilobyte block in memory space on 2-
kilobyte boundaries. The high-order byte of the memory
address is latched and decoded. Bits A15, Al14, A13, and
A12 select one of 16 4-kilobyte blocks by means of two

CDP18S605

wire jumpers on link LKS. One jumper on link LK4 will
enable the next level of decoding; selecting either All or
All inverted enables the RAM decoder U2l. If the
latched bit A11 is not inverted, the low half of a 4-kilobyte
block is enabled. Bit A10 will next select l-kilobyte
segments within the 2kilobyte block.

To set up the RAM address, it is necessary to install two
jumpers in link LK5 and one in link LK4 as given in the
memory map of Table I. As an alternative, DIP switches
may be installed if frequent link changes are anticipated.

To avoid having floating inputs to CMOS gates, links
LKS5 and LK4 must always have jumpers installed.

Table | - Memory Map and Link Connections for RAM

LKS |[LK4 | RAM Address LKS | LK4 | RAM Address
7:10 ui6/uU18 0000-03FF 7:10 u1i6/U18 8000-83FF
*5:12 U15/U17 0400-07FF *5:12 U15/U17 8400-87FF
+g:9 uUi6/U18 0800-0BFF *g8:9 uie/u18 8800-8BFF
) U15/U17 0C00-0FFF ' U15/U17 8C00-8FFF
7:10 u16/U18 1000-13FF 7:10 u1i6/U18 9000-93FF
6:11 U15/U17 1400-17FF 6:11 uU1s/u17 9400-97FF
*8:9 u16/U18 1800-1BFF *8:9 u16/U18 9800-9BFF
1:16 U15/U17 1C00-1FFF *3:14 U15/U17 9C00-SFFF
7:10 U16/U18 2000-23FF 7:10 u16/U18 A000-A3FF
7:10 U15/U17 2400-27FF 7:10 U15/U17 A400-A7FF
*g:9 uié/u18 2800-2BFF *8:9 u16/U18 AB00-ABFF
: U15/u17 2C00-2FFF ' u15/U17 ACO00-AFFF
7:10 U16/U18 3000-33FF 7:10 uU16/U18 B000-B3FF
8:9 Ui5/U17 3400-37FF 8:9 u1s/U17 B400-B7FF
*8:9 u1é/u18 3800-3BFF *8:9 u16/U18 B800-BBFF
' U15/U17 3C00-3FFF ' u15/U17 BCO00-BFFF
7:10 U16/U18 4000-43FF 7:10 uie/U18 CO000-C3FF
*5:12 u1s/U17 4400-47FF *5:12 U15/U17 C400-C7FF
*g:9 U16/Y18 4800-4BFF *8:9 uUie/yY18 C800-CBFF
) U15/U17 4C00-4FFF ' U15/U17 CCO00-CFFF
7:10 uU16/u18 5000-53FF 7:10 uie/u18 DO000-D3FF
6:11 Ui15/U17 5400-57FF 6:11 u15/U17 D400-D7FF
*g:9 u16/U18 5800-5BFF ~g:9 uie/U18 D800-DBFF
2:15 U15/u17 5C00-5FFF 413 U15/U17 DCO00-DFFF
7:10 uié/u18 6000-63FF 7:10 u1ie/U18 EOO00-E3FF
7:10 U15/U17 6400-67FF 7:10 U1s/U17 E400-E7FF
*8:9 u16/U18 6800-6BFF *8:9 U16/U18 E8B00-EBFF
) Uis/U17 6C00-6FFF ' uU15/u17 ECO00-EFFF
7:10 Ui6/U18 7000-73FF 7:10 u16/U18 FO00-F3FF
8:9 U1s/U17 7400-77FF 8:9 U15/U17 F400-F7FF
*8:9 U16/U18 7800-7BFF *8:9 ui6e/U18 F800-FBFF
) U15/U17 7C00-7FFF ) u15/U17 FCO0-FFFF

*Preprinted link connections.
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ROM Address. Two 24-pin sockets (XU9 and XU10)
are provided for user-programmed ROM’s. Three ROM
types are suitable: CDP1834 (1 kilobyte), 2758 (1 kilobyte),
and 2716 (2 kilobytes). The address decoding technique
prevents “wrap-around”in memory space for any memory
type.

Table II shows the LK3 and LK4 link connections
needed for the ROM selected. Tables I11 and IV give the
additional link connections needed and the memory
address information.

Table Il - Connections for Link LK3 and LK4

for ROM
CDP1834
Link or 2758 2716
LK4 1:16* C (0]
LK4 2:15 (o] (¢
LK4 4:13 (o] (o]
LK4 5:12* X (0]
LK4 6:11 X (0]
LK3 1:14* C (0]
LK3 2:13 (o) C
0O=0Open; C=Closed; *Preprinted link connections
X=See Table IlI.

For testing or debugging, all ROM space can be
inhibited by connecting A and B on link LK7.

When ROM’s CDP1834 or 2758 are used, memory
address bits A15, Al4, A13, and Al2 select one of 16
4-kilobyte blocks by means of two jumpers on link LK6.
One jumper on link LK4 enables the next level of
decoding; selecting either A1l or All inverted enables
ROM decoder U20.

If bit A1l is not inverted, the low half of the 2-kilobyte
block is selected. If bit A1l is inverted by U19, the high
half of the block is enabled. Another jumper on link LK4
connects bit A10 to the decoder selecting one of the two
1-kilobyte blocks. For the CDP1834 and 2758, input pin
19 of the ROM 'is grounded. Note that to avoid floating
inputs, links LK6 and LK4 must have jumpers installed.

When ROM 2716 is used, memory address bits A1S,
Al4, Al13, and A12 select one of 16 4-kilobyte blocks by
means of two jumpers on link LK6. With another jumper
connecting pins 2:15 on link LK4, bit A1l now selects
2-kilobyte segments within a 4-kilobyte block. Link LK3
is used to connect address bit A10 to pin 19 of the 2716
ROM.

Note that with type 2716 also, jumpers must always be
present to avoid floating inputs to CMOS gates. Note that
the CDP18S605 is initially configured for ROM types
CDP1834 and 2758 at address 8000.

Input/Output Interfacing

Serial I/ O Interfacing. Serial output data is generated
by the UART. In Microboard systems including the
Control and Display Module CDP18S640V 1, the utility
software UT61 sets the data format. This format is one
start bit, eight data bits (no parity), and two stop bits. The
utility also determines when to read data from the UART
and when to write to it by reading its status word. The
user, of course, has the option in a stand-alone system of
writing his own UART routine.

The UART interrupt line is wired to link LK1 where the
user may jumper it either to the CPU’s interrupt input or
to one of the flag lines (EF3) or both. See the data sheet
for UART CDP1854A (File No. 1193).

Because the SDI line is connected to EF4 by means of a
preprinted link, a break condition may be conveniently
detected.

Any one of the 14 baud rates available from the baud
rate generator can be selected through a four-bit binary
code determined by the setting of a four-rocker DIP
switch. The switch settings are given in Table V.

Two-Level1/0 Interfacing. DuringanI/Oinstruction,
the CPU presents the low-order three bits of its N register
on the N2, N1, and NO lines. N3 generates the MRD
signal to indicate the direction of data flow. Thus, the
instructions 61 through 67 and 69 through 6F provide
seven output and seven input commands. These instruc-
tions may be interpreted by the system as either different
commands to the same I/ O device oras I/ O commands to
different devices as addressed by the N lines.

In a larger system more addresses are needed. In the
Microboard System the following conventions are
established.

e The 61 output instruction is used to transmit a group
number. The output data byte is latched and decoded
by any Microboard in the system having an I/O
function. Any I/O function is assigned to a group
number and only responds when its group number
and its appropriate N register code are transmitted.
e The group number is divided into two parts, the
lower four bits being a one-of-four encoding and the
high four bits being binary encoded. Thus, the
number of addresses provided is 15 binary-encoded
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Table 11l - Additional Link Connections and Memory Addresses
for ROM Types CDP1834 and 2758

LK6 |LK4 | ROM Address LK6 | LK4 | ROM Address
s5.10 | U9 0000-03FF e5.10 | U9 8000-83FF
*5:12 u10 0400-07FF *5:12 u10 8400-87FF
6:11 U9 0800-0BFF 6:11 U9 8800-8BFF
) uU10 0CO00-0FFF ) U10 8C00-8FFF
+5.12 | Y9 1000-13FF v5.10 | U9 9000-93FF
6:11 u10 1400-17FF 6:11 u10 9400-97FF
6:11 U9 1800-1BFF 6:11 U9 9800-9BFF
1:16 u10 1C00-1FFF *3:14 u10 9CO00-9FFF
*5:12 U9 2000-23FF *5:12 U9 AO000-A3FF
710 u10 2400-27FF 210 u10 A400-A7FF
6:11 | YO 2800-2BFF 611 | Y9 AB00-ABFF
u10 2C00-2FFF ' u10 ACO00-AFFF
s5.q2 | Y9 3000-33FF 512 | Y9 B000-B3FF
8:9 u10 3400-37FF 8:0 u10 B400-B7FF
6:11 U9 3800-3BFF 6:11 U9 B800-BBFF
u10 3C00-3FFF : u10 BCO0-BFFF
+5.12 | U9 4000-43FF v5.12 | Y9 C000-C3FF
.5:12 u10 4400-47FF '5:12 u10 C400-C7FF
6:11 | YO 4800-4BFF 611 | Y9 C800-CBFF
u10 4C00-4FFF ) u10 CCO00-CFFF
v5.12 | U9 5000-53FF w512 | U9 D000-D3FF
6:11 u10 5400-57FF 6:11 u10 D400-D7FF
6:11 | Y9 5800-5BFF 611 | U8 D800-DBFF
215 u10 5C00-5FFF 413 u10 DCO00-DFFF
+5.90 | U9 6000-63FF w510 | U9 E000-E3FF
7110 u10 6400-67FF 710 u10 E400-E7FF.
6:11 | YO 6800-6BFF 611 | U8 E800-EBFF
' uU10 6C00-6FFF : u10 ECO00-EFFF
v5:12 | Y9 7000-73FF w512 | U° FO00-F3FF
8:9 u10 7400-77FF 8:9 u10 F400-F7FF
6:11 | U9 7800-7BFF 6:11 | U9 F800-FBFF
' u10 7C00-7FFF ' u10 FCO0-FFFF

*Preprinted link connections.

plus 4 individual lines, times the 6 commands left
after reserving the 61 and 69. The total number of
useful I/ O addresses is 114.

e The 69 input instruction is reserved for reading the
latched output of the 61 instruction. The CDP18S605
does not provide this feature, but it may be added
where desired.

The use of the two halves of the group number must be
exclusive. That is, the high-order bits must be zero when
any low-order bit is used, and the low-order bits must be
zero when the high-order bits are used. Once a group

number is set up, subsequent 62-through-67 and 6A-
through-6F instructions are recognized only by devices
assigned to that group. number.

The user may place the UART in one of two I/ O groups
by the position of a jumper wire on link LK 1. If data bit
DBO is used as a group select, the group number (0000
0001)7 is transmitted by the 61 output instruction to select
the UART. The CDP18S605 comes with the link pre-
printed for group 1. The user also has the option of using
data bit DBI or group number (0000 0010) for selecting
the UART. When the UART is selected, the I/ O instruc-
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Table IV - Additional Link Connections and Memory Addresses
for ROM Type 2716.
LK6 | ROM Address LK6é | ROM Address

*5:42 U9 0000-07FF | *5:12 U9 8000-87FF

’ U10 0800-0FFF ' U10 8800-8FFF

6:11 U9 1000-17FF 6:11 (0]°] 8000-97FF

*1:16 U10 1800-1FFF 314 u10 9800-9FFF
7:10 (V] 2000-27FF 7:10 V] AO000-A7FF

' U10 2800-2FFF ' U10 A800-AFFF

8:9 U9 3000-37FF 8:9 U9 BO00-B7FF

) U10 3800-3FFF ) uU10 B800-BFFF
*5:12 (U]] 4000-47FF *5:12 (V)] CO000-C7FF
' U10 4800-4FFF ’ U10 C800-CFFF
6:11 U9 5000-57FF 6:11 U9 D000-D7FF
2:15 U10 5800-5FFF 413 U10 D800-DFFF
7:10 U9 6000-67FF 7:10 U9 EO000-E7FF

' U10 6800-6FFF ' U10 E800-EFFF

8:9 U9 7000-77FF 8:9 U9 FO00-F7FF

) u10 7800-7FFF ) U10 F800-FFFF

*Preprinted link connections.

Table V - Baud Rate Selection Chart

Switch S1 Output Rate
413121 Baud*
cjcj|c]|C 19200
c|c|Oo|C 50
c|icjo|o 75
cl|ojcCc|cC 134.5
ciojcj|o 200
cjOo]J]O|C 600
c|ojo}oO 2400
ojc|c|cC 9600
ojcj|cj|o 4800
o|jCc|Oo]|C 1800
ojc|o|oO 1200
ojof|cCc]|c 2400
ojojc|o 300
ojo|o|C 150
OjJO|O]|O 110

*Actual input to UART is 16 times the indicated output
rate, assuming a clock frequency.of 2.4576 MHz.
O=0pen; C=Closed.

tions 62, 63, 6A, and 6B are reserved for use in utility
programs UT61 for operating the UART. When the
CDP18S605 is used with Microboard Control and Display
Module CDP18S640V1, which contains the utility
program UT61, the UART muss$ be linked for group 1,
and the RAM and ROM on the CDP18S605 must be
placed at a new location to avoid the UT61 and RAM on
the CDP18S640V1.

Table VI - UART Linking Arrangements

UART Group Select

Group 1 (014g): LK1 2:9 Closed; LK1 1:10 Open

Group 2 (0216): LK1 2:9 Open; LK1 1:10 Closed
SDI to EF4-N

LK1 6:5 Closed
UART INT-N to CPU INT-N and EF3

LK1 3:8 Closed; LK1 4:7 Closed
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*Preprinted links.
§Not applicable to CDP18S605.

Power-On Reset

An RC integrator (R2 and C4 in the control circuit
logicdiagram) and a Schmitt-trigger circuit (U23) provide
a long-time-constant (approximately 150 milliseconds)
signal when the +5-volt supply is turned on. This signal
appears in the CLEAR-N input to the CPU. The CPU
initializes and starts processing at location 0000 provided
the WAIT line is not asserted.

The power-on reset is generated through a transmission
gate. External circuits, therefore, may generate CLEAR
on P1-9 using transmission gates, three-state, or open-
collector devices.

To enable the power-on reset, installa jumperin LK11,
A:B.

CDP18S605
Table Vi - List of Links and Their Functions
LK1 | LKS LK6
1:10 Select UART - Group 0216 1:16 RAM Decoding 1:16 ROM Decoding
*2:9  Select UART - Group 0116 2:15 RAM Decoding 2:15 ROM Decoding
3:8 UART Interrupt Line to CPU Interrupt *3:14 . RAM Decoding *3:14 ROM Decoding
*4:7  UART Interrupt Line to EF3 4:13 . RAM Decoding 4:13 ROM Decoding
*5:6 _ Serial Data-In Line to EF4 *5:12 RAM Decoding *5:12 ROM Decoding
LK2 6:11 RAM Decoding 6:11 ROM Decoding
*A:B___EIA Receiver Operation 7:10 RAM Decoding 7:10 ROM Decoding
LK3 8.9 RAMDecoding 8.9 ROM Decoding
*1:14 ROM CDP1834/2758 Operation | LK7
2:13 ROM 2716 Operation A:B Inhibit ROM
3:12 1.2288 MHz CPU Frequency LK8
4:11 0.6144 MHz CPU Frequency *1:12 RUNU
5:10 0.3072 MHz CPU Frequency 2:11  RUN U if installed in CDP18S005 or
§6:9 4.9152 MHz CPU Frequency CDP18S007
*7:8  2.4576 MHz CPU Frequency 3:10 Not Used
LK4 ' 4:9 Not Used
*1:16 ROM Decoding *5:8  Clock Frequency Out
2:15 ROM Decoding *6:7 +5Vto CDP1802 Vpp
3:14 Permanent Connection LK9
4:13 ROM Decoding *A:B EF4to Backplane
*5:12 ROM Decoding *C:D__+12V/+15V
6:11 ROM Decoding LK11
7:10 RAM Decoding [ A:-B__PWR-ON RESET
*8:9 RAM Decoding LK12
*1:5 CLEAR
*2:3  WAIT
5:6  Not Used
Not Used

2.4

Installation in the COSMAC
Development Systems CDP18S005
(1) and CDP18S007 (lil)

Replacement of the CDS CPU Module CDP18S102 or
CDP18S102V1 with the RCA COSMAC Microboard
Computer CDP18S605 requires some link changes on
the CDP18S605. These changes are:

LK9—Cut A:B and C:D and install A:D and B:C. If
+12-volt supply is not needed (it is required only for the
RS232C data terminal transmitter), do not install A:D.

If the +12-volt supply is needed, wire it to location 12,
pin X in the CDS backplane from location 13, pin 20.
Then, on the CDP18S102 module previously removed,
cut link LK1 so that when it is re-installed, no conflict
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results between the +5-volt supply and the +12-volt -

supply. The wiring need not be removed when the CPU
Module CDP18S102 is re-installed.
LK8—RNU to start ROM’s at address 8000. If there is

ROM at 8000 containing a utility program, connect a °
wire jumper between 11 and 2 on link LK8 and cut link - -

between 12 and 1 on link LK8. Then, add a wire to the

CDS backplane from location 12 pin 12 to location 10 pin ,

D. This connection provides for a memory starting
address of 8000 after the RESET RUN U switches are:
pressed.

Memory Address Links—The desired memory ad-
dresses should be set up according to the memory maps of

" Tables I through IV. Care should be taken that the CDS
" memories are not assigned to overlap the assignment of

the CDP18S605 Microboard Computer.
Power—Add a wire from location 12 pin 11 to location 14

pin 11 to provide -5 volts. This connection is needed only for
the RS232C serial interface.

Table VIII - Pin Terminals and Signals for the RCA COSMAC Microboard Universal
Backplane Connector (P1)

Microboard Computer EIA RS232C
‘ Serial Interface (J2

Pin | Signal Pin | Signal
1 | GND 6 | HIGH LEVEL
2 | DATAIN 7 | HIGH LEVEL
3 | DATAOUT 8 | HIGH LEVEL
4 |NC . 9 | NC
5 | VACANT (KEY) 10 | GND

Wire Side Component Side
Signal Signal ‘
Pin Mnemonic Flow Description Pin Mnemonic _ Flow Description
A TPA-P Out System Timing Pulse 1 1 DMAI-N In DMA Input Request
B TPB-P Out System Timing Pulse 2 2 DMAO-N In DMA Output
(o] DBO-P In/Out Data Bus 3 RNU-P — Run Utility Request
D DB1-P In/Out Data Bus 4 INT-N In Interrupt Request
E DB2-P In/Out Data Bus 5 MRD-N Out Memory Read
F DB3-P In/Out Data Bus 6 Q-P Out Programmed Output Latch
H DB4-P In/Out Data Bus 7 SCO0-P Out State Code
J DB5-P In/Out Data Bus 8 SC1-P Out State Code
K DB6-P In/Out Data Bus 9 CLEAR-N In " Clear-Mode Request
L DB7-P In/Out Data Bus 10 WAIT-N In Wait-Mode Request
M A0-P Out Multiplexed Address Bus 11 —5V/—15V — Auxiliary Power
N A1-P Out Multiplexed Address Bus 12 SPARE — Not Assigned
P A2-P Out Multiplexed Address Bus 13 | CLOCK OUT Out Clock from CPU Osc.
R A3-P Out Multiplexed Address Bus 14 NO-P Out 1/0 Primary Address
S A4-P Out Muitiplexed Address Bus 15 N1-P Out 1/0 Primary Address
T A5-P Out Multiplexed Address Bus 16 N2-P Out 1/0 Primary Address
U A6-P Out Multiplexed Address Bus 17 EF1-N In External Flag
\ A7-P Out Multiplexed Address Bus 18 EF2-N In External Flag
w MWR-N Out Memory Write Pulse 19 EF3-N In External Flag
X EF4-N In External Flag 20 +12V/+15V — Auxiliary Power
Y +5V In +5Vdc 21 +5V In +5Vdc
z GND In Digital Ground 22 GND In Digital Ground
. ) 92CS-34444
Table IX -

-Connector Matching Cable -

Avalilable Separately

. CDP18S516 - EIA Terminal Interface Cable

Fits connector J2; 15 feet long; has 25-pin delta and
mating male connectors for EIA RS232C Terminal.
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Fig. 2 - Microboard Computer CDP18S605 logic and circuit diagram - microprocessor and clock portion.
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Fig. 3 - Microboard Computer CDP18S605 logic and circuit diagram - memory portion.
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TRUTH TABLE FOR UI4
O=SWITCH OPEN ('I')
C= SWITCH CLOSED (1)

SWITCH Si

SELECTED
BAUD RATE

»|o|o

,200
600
,800

2,400

1,800
1,200
00
00
00
50
134.5

SPARES

™
ojojo|ojojojoo|o]o|ojojojojo]s
ojojojojojolo|o|o|o|o|ojojo|o|w
o|olo|ojo|o]olo]ojo]olojojo]o|m
olojo|o]ololo|a]ololololololo]—

CURRENT LOOP
ouT
| 19 S
CLEAR-N >
55
DB7-P > 22 us >T9247 crs-out
DB6-P 2 Ho &>
DB5-P 305 :—g
g:‘s'::' 29,9 40,17
28,0 us 25
DB2-P
DBI-P 27,11 39
26,12 a
DBO-P L
LKI RESET-P 3'4
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Fig. 4 - Microboard Computer CDP18S605 logic and circuit diagram - 1/O portion.
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Fig. 5 - Microboard Computer CDP18S605
layout diagram.

Parts List

C1-C3'15 uF, 50 V

C4=15uF, 25V
CR1-CR7=1N270

J2=connector, right angle, 10 pin
R1=22 megohms, 0.25 W, 5%
R2=100 kilohms, 0.25 W, 5%
R3-R6,R19,R20=22 kilohms, 0.25 W, 5%
R7=3 kilohms, 0.25 W, 5%
R12=11 kilohms, 0.25 W, 5%
R13,R16=4.3 kilohms, 0.25 W, 5%
R15=1000 ohms, 0.25 W, 5%
R17=47 kilohms, 0.25 W, 5%
R18=10 kilohms, 0.25 W, 5%
S1=4-rocker DIP switch

U1=CD4013BE

U2=CD4017BE

U3,U11=resistor network, 22 kilohms, 10 pin
U4=CD4049UBE

U5,U6=CA3240AE

U7=CA3160AE

U8=CDP1854CE

U12=CD4066BE

U13=F34013PC

U14=F34702PC

U15-U18=MWS5114

U19=F34069PC

U20,U21=CDP1866CE
U22=CDP1858CE

U23=CD40106BE
U24,U25=CDP1856CE
U26=CDP1853CE

U27=CD4071BE

U28=CD4023BE

U29=CD4011BE

U30=CDP1802A

U31,U32=CD4050BE

U33=resistor network, 22 kilohms, 6 pin
XU9,XU10=24-pin, low-profile, IC socket

Y1=4.9152 MHz, crystal
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RCA COSMAC Microboard

Computer

The RCA COSMAC Microboard Computer CDP-
18S606 is a versatile computer system on a single 4.5x7.5
inch card. The card contains a CDP1805 CPU, a crystal-
controlled clock, read-write memory, parallel 1/O ports,
a serial communications interface, power-on-reset, and
expansion interface. Four on-board sockets are provided
for read-only memory enabling the user to select 4 or 8
kilobytes of mask-programmable ROM or EPROM, de-
pending on the applications. Because of its CMOS design
and low current requirements, the power supply and cool-
ing requirements are minimal. The CDP18S606 Micro-
board Computer is designed to provide the key hardware
for various microcomputer applications allowing the de-
signer to concentrate on the software and the special
requirements of his specific application. The CDP18S606
is plug-in compatible with the RCA COSMAC Develop-
ment System II CDP18S005 and the RCA COSMAC
CDOS Development System CDP18S007, facilitating
prototype design and the debugging of both hardware
and software.

Component Features

Central Processing Unit. The central processor for the
CDP18S606 Microboard Computer is the 8-bit CMOS
RCA COSMAC Microprocessor CDP1805. The CDP-
1805 has 16 general-purpose registers each 16 bits wide.
Any one of these registers may be dynamically designated
as the program counter thereby giving the system multiple
program states. Each register may also be used for data

2-MHz CRYSTAL

ADDRESS LATCH
AND DECODE ADDR. BUS
TPA cPU
CDPI80S
4/8 4 WMWR
KILOBYTE| KILOBYTE
ROM RAM —_
4 o | Mws MRD
SOCKETS] 5114(8)

Features

» Low-power static CMOS

e Operable from single 5-volt supply

o Current required - 10 mA (typ.)t

¢ High noise immunity

¢ 2-MHz crystal clock

o Compatible with COSMAC Development Systems

o Stand-alone capability

¢ 4 kilobytes of read/write memory

o Sockets for 4/8 kilobytes of ROM/PROM

¢ Counter-timer

o Power-on reset

o COSMAC Microprocessor architecture
with enhanced instruction set

e Flexible memory and 1/0 expansion

¢ 20 programmable parallel 1/0 lines

e 4 flag inputs

e Q serial data output

o RS232C or 20-mA serial I/0

¢ 65,536-byte memory space

¢ 44-pin system interface

o Temperature range: -40°C to +85°C

e Small board size — 4.5 x 7.5 inches

1 With CMOS ROM and RS232C serial interface.

storage and as memory pointers for subroutines, 1/0,
stacks, and the like. One register each is designated for
DMA and Interrupt pointers. The CDP1805 provides a
serial data out connection, Q, and four external flag input
pins, EF1 through EF4, which may be used as test and

20 PROGRAMMABLE RS232C (JV2)OR

I/0 LINES (P2) 20-mA LOOP(JI)
PARALLEL SERIAL
I/0 I/0
INTERFACE INTERFACE
CDPIBSI
CONTROL BUS
MICROBOARD

\7 BUS
DATA BUS '"";EP'I‘;"CE

92CM-3469!

ADDRESS eusj’>

Fig. 1 — Block diagram of RCA COSMAC Microboard Computer CDP18S606.
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branch conditions independently. The counter-timer fea-
ture is discussed below.

Memory. By means of eight MWS5114 RAMs, the
CDP18S606 provides 4 kilobytes of CMOS read-write
memory. Four sockets are provided for four or eight
kilobytes of non-volatile read-only memory. RCA
CDP1834 mask-programmed CMOS ROM?’s or 2708,
2758, or 2716-type EPROM’ may be used in these
sockets. Each of these memory types may be placed inde-
pendently in the 65,536-byte memory space on one-
kilobyte boundaries.

1/0. By means of the CMOS programmable 1/O Inter-
face CDP1851, the CDP18S606 provides twenty pro-
grammable 1/0 lines. The software customizes each of
these lines as input, output, bidirectional, or bit-
programmable with or without unique “handshaking”
signals for each application. A serial communications
interface, provided with both 20-milliampere loop and
EIA RS232C capability, is driven by the Q and EF4 serial
I/0 lines of the CPU. The baud rate and the data format
are determined by software. Edge connectors are pro-
vided for the parallel I/O lines and the Microboard bus
interface. Right-angle header connections are provided
for the serial communications interfaces.

Counter-Timér and Controls

The CDP1805 provides an on-chip 8-bit presettable
timer-counter. Software control of the counter allows the
clock input to be TPA <+ 32, EF1, EF2, TPAEFI, or
TPACEF2, in addition to the Decrement-Counter
Instruction.

The counter-timer logic shown in Fig. 2 consists of a
presettable 8-bit down-counter (Modulo N type), and a
conditional divide-by-32 prescaler. After counting down
to (01)16 the counter returns to its initial value at the next
count and sets the Timer/ Counter Interrupt. It will con-
tinue decrementing on subsequent counts. If the counter
is preset to (00)16 a full 256 counts will occur.

TPA E SToP INTERRUPT
= l ___INTERRUPT
- UNDERFLOW [OFF|Q OUTPUT
El@ $ s8-8 !c J

DOWN 6

COUNTER
“@ﬁ 1

DEC peap LOAD

92CS—-33887RI

Fig. 2 — Timer/Counter diagram for CDP1805.

CDP18S606

During a load instruction to the counter, the counter -
and its buffer register are loaded, and any previous inter-
rupts cleared. If in an active state the counter must be
stopped with a STPC instruction prior to issuinga LDC
command. Read operations do not affect the counter.

The counter has the following five programmable
modes:

1. Event Counter 1: Input to counter is connected to the
EF1 terminal. The high-to-low transition decrements the
counter.

2. Event Counter 2: Input to counter is connected to the
EF2 terminal. The high-to-low transition decrements the
counter.

3. Timer: Input to counter is from the divide-by-32
prescaler clocked by TPA. The prescaler is decremented
on the low-to-high transition of TPA. The divide-by-32
prescaler is reset when the counter isina mode other than
the Timer mode or stopped by a STPC instruction.

4. Pulse Duration Measurement 1: Input to counter
connected to TPA. Each low-to-high transition of TPA
decrements the counter if the input signal at EF1 terminal
is low. On the transition offFIleto the positive state, the
count is stopped, the mode is cleared, and the interrupt
request latched. If the counter underflows while the input
is low, interrupt will also be set, but the counter will
continue.

5. Pulse Duration Measurement 2: Input to counter
connected to TPA. Each low-to-high transition of TPA
decrements the counter if the input signal at EF2 terminal
is low. On the transition of EF2 to the positive state, the
count is stopped, the mode is cleared, and the interrupt
request latched. If the counter underflows while the input
is low, interrupt will also be set, but the counter will
continue. -

Those modes which use EF1 and EF2 terminals as
inputs do not exclude testing these flags for branch
instructions.

The Stop Counter (STPC) command clears the counter
mode and stops counting.

In addition to the five programmable modes, the Dec-
rement Counter Instruction (DTC) enables the user to
count insoftware. In order to avoid conflict with counting
done in the Event Counter mode, the instruction should
be used only after the mode has been cleared by a Stop
Counter Instruction.

The Enable Toggle Q command connects the Q-line
flip-flop to the output of the counter, such that each time
the counter decrements from 0l to its next value, the Q
line changes state. This action is independent of the
Counter mode and the Interrupt Enable flip-flops.
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Application

The COSMAC Microboard Computer CDP18S606
may stand alone and be operated as a complete system.
Power may be supplied through the Microboard Bus
Interface connector or the parallel I/O connector or
wired directly to the board. It may also be operated in
conjunction with other Microboard Systems components
installed in any location in the five-card Microboard
Chassis (CDP18S675), in the 22-card Microboard Chas-
sis (CDP18S670), or in any of the MSI Series of Indus-
trial Chassis.

The low current requirements of the Microboard Com-
puter and other Microboard Systems components permit
operation from a simple, compact wall-type supply such
as the CDP18S023. No cooling fans or heat sinks are
required.

The CDP18S606 Microboard computer may be in-
stalled in the card nest of the COSMAC Development
System I CDP18S005 or the COSM AC CDOS Develop-
ment System CDP18S007 in place of the CPU Moduleto
facilitate software and hardware development. This fea-
ture substantially expands the designer’s debugging capa-
bilities by making it possible to debug the software of a
specific application concurrently with the use and testing
of the hardware on the CDS. Other developmentsystems
allow only software debugging, leaving it to the user to
transport the software to the hardware under test. With
the final Microboard hardware configuration imbedded
in the COSMAC Development System, the application
software and hardware may be operated together in the
optimum situation for analysis and improvement. For
example, RAM may easily be allocated in place of ROM,
thereby saving much time that might have been used in
programming PROM’s or EPROM’s.

Specifications

Memory Capacity

On-board RAM: 4 kilobytes.

On-board ROM/EPROM: 4 sockets for up to 8
kilobytes.

Off-board Expansion: Up to 65,536 bytes in any user-
specified combination of RAM, ROM, and
EPROM.

Memory Address Map

On-board RAM: Any even 4-kilobyte block.

On-board ROM/EPROM: Depending on type and
quantity of ROM’s, any 1-, 2-, 4-, or 8-kilobyte
block. ‘

1/0 Capacity

Parallel: 20 lines each programmable as input, output,

or bidirectional.

Serial: One input, one output, choice of 20-mA loop or
RS232C. User-programmed baud rate and format.
Counter: 8-bit timer-counter with 5 programmable
modes.
Operating Temperature Range
-40°C to +85°C
Dimensions
4.5 inches x 7.5 inches (114.3 x 190.5 mm)
Board pitch 0.5 inch (12.7 mm) minimum.
Power Requirements
With CMOS ROM’s and RS232C: +5 V at 10 to 30
mA, typical operating
With CMOS ROM’s and 20-mA loop: +5 V at 30 mA,
typical operating
Optional voltages used only for RS232C interface:
+12 to +15 V at 8 mA, typical
-5to ~15 V at 8 mA, typical
Connectors
System Interface: Edge fingers, 44 pins-on 0.156-inch
centers.
Parallel 1/O: Edge fingers, 34 pins on 0.100-inch
centers.
Serial I/ O: Two right-angle headers, 10 pin.
Clock
CPU and Interface: 2-MHz crystal-controlled oscilla-
tor on CPU.

Microboard Bus Interface Signals
(Connector P1)

The following signals are generated or received by the
COSMAC Microboard Computer CDP18S606 and pro-
vide the interface to other Microboard Systems compo-
nents. For further information on these signals, refer to
the data sheet for the CDP1805 (File No. 1309). For alist
of the pins and signals for the RCA COSMAC Universal
Backplane Connector (P1) and used on the CDP18S606
Microboard Computer, see Table XI.

DB?7 through DB0 — Eight bidirectional data bus lines.
Taken directly from the CPU bus pins, these lines transfer
data among the memory, CPU, and 1/O devices.

NO, N1, N2 — Taken directly from the CPU pins, these
lines indicate an I/ O instruction is being executed. They
are derived from the low-order three bits of the N register
during an I/O instruction execution only. They are low
(false) at all other times. These bits form the primary
address identifying the I/O device. Direction of transfer,
derived from N3 internal to the CPU, is presented on the
MRD line. When high, MRD indicates data transfer
from I/O to memory; when low, from memory to I/0.
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EF1, EF2, EF3, EF4d — Taken directly to the CPU

pins, these inputs can be tested by conditional branch
instructions. The CDP18S606 uses EF1 and EF2, condi-
tioned by the secondary I/O address to test the READY

state of I/O ports A and B. The serial data interface input’

is presented directly on EF4 or EF3 chosen by link LK 36.
1/0O devices using the INT line may make use of the EF-
lines to identify the device. They may also be used to
indicate priority or status.

INT — Taken directly to the CPU pin, the interrupt
line causes a transfer of control from the current program
counter to register 1. Interrupts may be inhibited by
software. If Interrupt Enable (IE) is set, recognition of

INT results in completion of execution of the current. r =ction S
*In the I/0 instructions it corresponds to N3 (N register,

instruction, followed by an S3 machine state during
which designators X and P are stored in T. Then, X is set

to 2, Pissetto1,and IE is reset to 0. The S3 state lasts one”

machine cycle (eight clocks), after which processing re-
sumes with R1 as program counter. -

DMAI, DMAO — Taken directly to thé¢ CPU pins and
not utilized by the CDP18S606 these lines allow off-
board I/O controllers rapid direct memory access. The

CPU monitors these data transfers, going into an S2.

machine state for each byte transfer. RO is used as the
memory pointer and is automatically incremented each
time. Thus, DMA transfers are interleaved with normal
processing and no software action is required except to.

initialize RO before transfer starts. INT and/or an EF -
may be used to notify the program that a block DMA -

transfer is completed so that initialization and processing
of the data block may be performed. The DMA inputs
may be maintained in the true state for contiguous-S2
states for the most rapid transfer. In the usual case, how-
ever, the DMA request is removed at the TPA of the S2
cycle to obtain a single byte transfer, allowing time for
normal processing and for setting up the next byte in the
requesting controller. Each S2 state is eight clock cycles in
duration.

SC1, SC0 — State code outputs from the CPU which
identify the type of machine cycle in progress.

State Code Lines

State Type SC1 SCO
SO (Fetch) L L
S1 (Execute) L H
S2 (DMA) H L
S3 (Interrupt) H H

TPA, TPB — Timing pulses generated by the CPU

which occur once in each machine cycle. TPA trailing

edge is used to latch the high-order memory address. TPB
trailing edge is used to latch output data from the data
bus.

CDP18S606

A7 through A0 — Eight memory address lines from the
CPU. The 16 memory address bits are multiplexed on this
_ address bus. The high-order eight bits are presented early

in each machine cycle and must be latched at the TPA
“trailing edge. The CDP18S606 buffers, latches, and de-
“codes these bits for the on-board memories. Any external
- memory must provide its own latches. During the latter
part of the cycle, the low-order eight bits are presented on
_this address bus and need not be latched.

MWR — A WRITE command from the CPU to the
memories. Address lines are stable at this time. Actual
writing or latching occurs at the trailing edge.

— A READ command from the CPU to the
" memories and a direction indicator for I/ O data transfers.

. internal to the CPU) which distinguishes I/ O inputs from
outputs. MRD must be used to condition output drivers

. in all memory components, or their output buffers, to

. avoid contention on the data bus. The absence of MWR
must not be interpreted asa READ. Early in a write cycle,
data are being driven onto the data bus by the CPU oran

_ input device. If a memory allows its outputs to be enabled

- while MRD is false before MWR appears, bus contention

““will occur resulting in unnecessary power dissipation and
perhaps circuit failures. Operation using the Micromoni-
tor CDP18S030 is impossible unless MRD is properly
used to condition data output.

Q — Assingle-bit output from the CPU. This bit is set or

reset by SEQ (7B) or REQ (7A) instructions. The

" CDP18S606 may use Q as a serial data output to the
RS232C and 20-mA data terminal drivers. It is also avail-
able for other uses through the Microboard Bus (P1) and
Parallel 1/0O (P2) connectors. Q may also be tested witha
branch instruction and thereby operates as a program
switch.

CLOCK OUT — A 2-MHz square-wave clock pro-
_vided for general use: It is derived from the crystal-
*controlled oscillator in the CPU.

- WAIT, CLEAR — Two control inputs to the CPU
which determine the mode of operation.

CLEAR WAIT MODE
L L Not allowed
L H Reset
H L Pause
H H Run

“. The functions of the modes are defined as follows:
RESET: Registers I, N, Q, counter prescaler, and coun-
ter interrupt (CI) are reset. IE, XIE, and CIE are set and
~ 0’s (Vss) are placed on the data bus. TPA and TPB are
~~suppressed while reset is held and the CPU is placed in S1.
«.The state of the counter/timer is unaffected by the
-RESET operation.
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The first machine cycle after termination of reset is
an initialization cycle which requires 9 clock pulses.

then registers X, P, and R(0) are reset. Interrupt and
DMA servicing are suppressed during the initializa-
tion cycle. The next cycle is an SO or an S2 but never an
S1 or S3. In most cases, it is desirable to reset the IE
before starting processing. The use of a 71 instruction
followed by 00 at memory locations 0000 and 0001 will
reset IE which may be set later when the software is
able to process interrupt. Power-up reset-run can be
realized by connecting an RC network to CLEAR.

PAUSE: Stops the internal CPU timing generator,
freezing the state of the processor. Pause can occur at
two points in a machine cycle, on the low-to-high
transition of either TPA or TPB. The oscillator con-
tinues to run but subsequent clock transitions are ig-
nored (see Fig. 3).

If Pause is entered while in the event counter mode,
the appropriate E Flag transitions will continue to
decrement the counter.

RUN: May be initiated from the Pause or.Reset
mode functions. If initiated from Pause, the CPU re-
sumes operation at the point it left off. If paused at
TPA, it will resume on the first high-to-low clock
transition. If paused at TPB, it will resume on the first
low-to-high clock transition (see Fig. 3). When run is
initiated from the Reset operation, the first machine
cycle following Reset is always the initialization cycle.

TPA PAUSE TIMING ENTER RESUME

PAUSE RUN
PAUSH
cLock
70/ 71 \oo/ ol pause 10 ||]20 21 \ 30
TPA 'PLH—-| | ! tPHL
T 'su l ' I
WAIT l-—'su
TPB PAUSE TIMING ENTER  RESUME
PAUSE RUN
PAUSE
CLOCK
50/ 51 wimusz t(sl 704 71 \oo/ o1 \ i0
P8 'PLH—»{ | — tPHL
I
J— tsu T
WATT le—1sy
92CM- 31944

Fig. 3 — Pause mode timing waveforms.

During this cycle the CPU remains in S1, X, P—T, and

The initialization cycle is then followed by a DM A (S2)
cycle or fetch (S0) from location 0000 in memory.

RNU — Run Utility Software. A signal supplied to
the CDP18S606 to force the most significant address
true. As a result, the program start is at memory loca-
tion 8000 instead of 0000.

On-Board Memory Addressing

The high-order eight memory address bits are latched,
decoded, and used for generating chip selects for on-
board memories. A system of links is provided for placing
RAM or ROM in the desired area of the 64-kilobyte
address space. Links (wire jumpers) are to be installed as
described below. As an alternative, DIP switches may be
readily installed in place of the links because the links are
arranged in standard 16-pin DIP dimensions.

RAM Address. The RAM on the CDP18S606 is 4
kilobytes of contiguous memory. The high-order four bits
of the memory address is latched and decoded, and a set
of eight links is provided so that any value of the four
high-order bits may be selected as the address of this
RAM. Thus, the RAM may occupy any even 4-kilobyte
block in the memory space.

To set up the RAM address, install two jumpers in link
LK11, according to Table I. Alternatively, a DIP switch
may be installed if frequent changes are anticipated.

Table | — 4-Kilobyte Link Connections

4-Kilobyte Link LK10, LK11, or LK22
Address Space Pin Connections
0000-0FFF 1:16, 5:12
1000-1FFF 1:16, 6:11
2000-2FFF 1:16, 7:10
3000-3FFF 1:16, 8:9
4000-4FFF 2:15, 5:12
5000-5FFF 2:15, 6:11
6000-6FFF 2:15, 7:10
7000-7FFF 2:15, 8.9
'8000-8FFF 3:14, 5:12
9000-9FFF 3:14, 6:11
AOQ00-AFFF 3:14, 7:10
B000-BFFF 3:14, 89
CO000-CFFF 4:13, 5:12
DO000-DFFF 4:13, 6:11
EQQ0-EFFF 4:13, 7:10
FOOO-FFFF 4:13, 89

LINK 11 is associated with the 4-kilobyte RAM.
LINK 10 is associated with the ROM sockets 25 and 24.
LINK 22'is associated with the ROM sockets 27 and 26.
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ROM Address. Four 24-pin sockets are provided for
user-programmed ROM’s. Four ROM types are suitable:
CDP1834 (1 kilobyte), 2708 (1 kilobyte), 2758 (1 kilo-
byte), and 2716 (2 kilobytes, Intel pin-out). The CDP1834
mask-programmable ROM can be used in combination
with any of the other three types. No other combination
may be used. One to four ROM chips may be used.

Two types of links are provided and must be made up
by the user to suit the particular ROM configuration
selected. The first link type is for accommodating the type
of ROM selected (CDP1834, 2708, 2758, or 2716). The
second link type is for selecting the memory address space
to be occupied by the ROM.

Link LK4 is an 18-pin dual-in-line arrangement with
preprinted links to accommodate the 2716 ROM’.Table
II gives the connections required for each ROM type.

Links LK10 and LK22 are 16-pin dual-in-line arrange-
ments with no preprinted links. A DIP switch may be
installed if frequent address changes are expected. Link
LK10 provides the high-order four address bits decoded
so that two links or jumpers place sockets XU24 and
XU25 in any 4-kilobyte block within the 64-kilobyte
memory address space. Link LK22 does the same for
sockets XU26 and XU27. See Table I for address map and
link connections.

To avoid having floating inputs to the gates, both links
LK10 and LK22 should always have two jumpers. For
example, if sockets XU26 and XU27 are unused, LK22
may be jumpered the same as LK 10. Otherwise, spurious
chip selects may be generated, turning on the three-state
data buffers and causing interference with normal
processing.

In instances where no ROM sockets are used, it may be
desirable to jumper links LK 10, LK11, and LK 12 identi-
cally so that the unused ROM space overlays the RAM
space. In this way, no memory space is taken from the
system’s 64-kilobyte space for the unused ROM sockets.

For 1-kilobyte ROM’s such as the CDP1834, 2708, or

- 2758, links LK 10 and LK22 should be jumpered identi-
cally in accordance with Table I. Then, the ROM’s should
be installed in sockets XU25, XU27, XU24, and XU26, in
that order, starting with the lowest-address ROM.

For 2-kilobyte ROM’s (2716), links LK10 and LK22
should be jumpered independently in accordance with
Table 1 for the required two 4-kilobyte blocks. Then,
socket XU25 is the low 2 kilobytes and socket XU24 is the
high 2 kilobytes of the 4-kilobyte block as set in LK 10.
Similarly, socket XU27 is the low 2 kilobytes and socket
XU26 is the high 2 kilobytes of the 4-kilobyte block set in
LK22.

One-kilobyte ROM type CDP1834 is the only one that

CDP18S606

may be used in combination with two-kilobyte ROM’s
type 2716. If all links are set up for the 2-kilobyte ROM’s
as shown in Table II for LK4,and LK 10 and LK 22 are set
up for different 4-kilobyte blocks, then a 1-kilobyte ROM
in socket XU25 will occupy the two lower 1-kilobyte
segments of the 4-kilobyte block. In other words, its 1
kilobyte will “wrap” through the lower 2 kilobytes of the
4-kilobyte block. If it is in socket XU24, it will wrap
through the upper 2 kilobytes of the 4-kilobyte block. A
2-kilobyte ROM may be placed in either socket XU24 or
socket XU25 while the other socket is occupied by a
I-kilobyte ROM. Socket XU27 (low 2 kilobytes) and
socket XU26 (high 2 kilobytes) may be used in the same
manner.
Table Il — ROM Type Selection Links

LINK ROM Type

LK4

Pins |CDP1834 2708 2758 2716"
1:18 X OPEN SHORTED | SHORTED
2:17 X SHORTED | OPEN OPEN
3:16 |SHORTED | SHORTED | SHORTED | OPEN
4:15 |OPEN - OPEN OPEN SHORTED
5:14 |OPEN OPEN OPEN SHORTED
6:13 |SHORTED | SHORTED | SHORTED | OPEN
7:12 X SHORTED | OPEN OPEN
8:11 X OPEN OPEN SHORTED
9:10 X OPEN SHORTED | OPEN

*X =don't care; Link LK4 is prewired to accept 2716.

I1/0 Operation

Serial I/0 Interface. Serial data output is generated by
the Q line from the CPU. Thus, software using the SET Q
and RESET Q instructions generates data rate and for-
mat. Serial data input is presented to either EF3 or EF4,
selectable by links as shown in Table III. The software
uses the test branch instructions to decode incoming data.

Table Ill — Link Table for Serial Data In

Link LK36 Function
710 Data to EF3
8:9 Data to EF4

Electrical interfaces for either the 20-mA loop or
RS232C data terminals are provided on connectors J1
and J2 respectively. Output drivers are separate but the
input receiver is shared. The only modification required
for RS232C interface is the installation of a jumper wire
in the C5 holes. RS232C data terminals require that +12
volts be available on pin 20 of the backplane and -5 volts
be available on pin 11.

Two-Level 1/O Addressing Conventions. During an
1/0 instruction, the CPU presents the low-order three
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bits of its N register on the N2, N1, and NO lines. N3

generates the MRD signal to indicate the direction of data

flow. Thus, the instructions 61 through 67 and 69 through
6F provide seven output and seven input commands.

These instructions may be interpreted by the system as

either different commands to the same /O device or as

1/0 commands to different devices as addressed by the N

lines.

In a larger system more addresses are needed. In the
Microboard system the following conventions are
established.

e The 61 output instruction is used to transmit a group
number. The output data byte is latched and decoded
by any Microboard in the system having an I/O
function.

o The group number is divided into two parts, the lower
four bits being a one-of-four encoding and the high four
bits being binary encoded. Thus, the number of ad-
dresses provided is 15 binary-encoded plus 4 individual
lines, times the 6 commands left after reserving the 61
and 69. The total number of useful 1/O addressesis 114.

e The 69 input instruction is reserved for reading the
latched output of the 61 instruction. The CDP18S606
does not provide this feature, but it may be added where
desired.

The use of the two halves of the group number must be
exclusive. That is, the high-order bits must be zero when
any low-order bit is used, and the low-order bits must be
zero when the high-order bits are used. Once a group
number is set up, subsequent 62-through-67 and 6A-
through-6F instructions are recognized only by devices
assigned to that group number.

The CDP18S606 uses bit three as the group select; that
is, the group number (08)16 or (0000 1000): is transmitted
by the 61 output instruction to select the programmable
1/0 on board.

In general, although Interrupt is not gated by group
select, External Flags are gated by the appropriate group
select. The serial interface on the CDP18S606, however,
uses either EF3 or EF4 with no gating by group number.
Therefore, when the serial interface is wired for use, EF3
or EF4, whichever was chosen, is not generally available
for other devices.

Parallel I/0 Interface. The parallel I/ O interface con-
sists of 20 lines provided on connector P2. These 20 lines
are generated by the CDP1851 Programmable 1/O Inter-
face and may be programmed as input, output, or bidirec-
tional individually or as a block. The P2 connector also
provides the Q line, EF1 through EF4, CLEAR, three
different voltages, and a logic ground.

For more detailed information on the Programmable
I/0 Interface CDP1851, refer to the data sheet for that

device.

The CDP1851 is assigned to 1/O group eight. There-
fore, in order to enable access, a 61 output instruction
with data=08 is required before read, write, or control1/O
may be performed.

Signal ARDY conditioned by the group select gener-
ates EF1; BRDY and group select generates EF2. Link
LK41, pins A and B may be jumpered if interrupt-driven
software is to be used. Then, INTA or INTB generates
INT unconditionally.

Once the group select is accomplished, N1 and N2 are
used to address the CDP1851. The following read and
write instructions are used to access data, status, and
command registers.

62 or 63 — Write to control register

64 or 65 — Write to Port A data register

(if A is an output)
66 or 67 — Write to Port B data register
(if B is an output)

6A or 6B— Read status register

6C or 6D— Read Port A data register (if A is an input)

6E or 6F — Read Port B data register (if Bis an input)

Using the READY Lines for Data Synchronization.
The Port A and Port B RDY lines are presented to the
CPU EF1 and EF2lines when the group select is set. Even
though these RDY lines are primarily intended for “hand-
shaking” with the device on the other end of the cable,
they are useful for synchronizing data transfer between
the CDP1851 and the CPU. Note that there is a logic
reversal: when RDY is true, the EF is false. Because of the
logic reversal and because the event of interest is RDY
going false, the EF true test is used. A test for ARDY
might use the B1 instruction (34) which would take the
branch if ARDY were false.

When a port designated as an output port is loaded,
RDY goes true. When the receiving device takes the data,
it transmits STB which removes RDY. The software can
then test RDY until it is false (EF1 or EF2 true), and load
the next output byte. When a port is designated as an
input port, reading the data sets RDY, and the transmit-
ting device resets RDY when it transmits data and STB.
Again, the software tests to see if RDY is false and then
reads the input byte. In this case, a dummy read after reset
is necessary to raise the first RDY.

Note that if the remote device is passive, such as a
display or a set of points, handshaking is not necessary.
The output port may be loaded at any time to change data
without acknowledgment from the remote device. Sim-
ilarly, the input port may be read at any time to store the
current state of the input lines.

Using the INTERRUPT Line for Data Synchroniza-
tion. If link LK41, A:B is jumpered, INTA or INTB
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generates INT to the CPU. INT is not conditioned by the
group select. INT is set by the remote device sending STB
to acknowledge an output port and is reset by loading an
output port. Similarly, INT is set by the remote device
sending STB to load an input port and is reset by reading
the input port. Table IV summarizes the actions of
READY and INT for input and output modes.

The software can find the source of the interrupt by
setting the group select 08, and then, either testing the
RDY lines or reading the status byte. The low-order two
bits of the status byte are: bit 0 = INTB; bit 1 = INTA.

Bidirectional Mode. Port A may be programmed to be
bidirectional. In this case, Port B must be programmed to
be in the bit-programmable mode, to be described later.
In the bidirectional mode, ARDY and ASTB become A
INPUT RDY and A INPUT STB; BRDY becomes A
OUTPUT RDY, and BSTB becomes A OUTPUT STB.
Each of the eight lines AD0-AD7 may transmit data in
both directions, using the input handshaking lines to
synchronize inputs and the output handshaking lines for
the output data. Operation is much the same as for inde-
pendent input and output ports except that output data is
gated into ADO-AD7 only whenthe OUTPUT STB line is
raised. Insummary, Port A in the bidirectional mode is an
output port and an input port sharing the same eight data
lines, each having a set of handshaking lines.

Bit-Programmable Mode. Both Port A and Port B are
capable of being programmed to be in the bit-
programmable mode. Port B must be in this mode if Port
A is in the bidirectional mode. In the bit-programmable
mode, each line in AD0-AD7 and B0-B7 is programmed
to be either input or output. In addition, the handshaking
lines are programmed to be input or output lines unless
Port A is bidirectional, in which case it uses all four
handshaking lines. The handshaking lines, when used as
data lines, are accessed by a write control for output lines
and read status for input lines. The other eight lines in
each port are accessed by the usual read and write data
instructions.

Interrupts are generated when an input line goes true
except that the former handshaking lines cannot generate
interrupts. The bits may be individually masked so as not
to generate interrupts. The interrupt control word selects
one of the two interrupt rules, AND or OR. The AND

CDP18S606

rule results in an interrupt only when all unmasked lines
are true. The OR rule results in an interrupt when any
unmasked line is true. The interrupt control word also
defines the input lines as logically true when high or
logically true when low.

Power-On Reset

An RC integrator (R1 and C4 in the control circuit
logic diagram) and a Schmitt-trigger circuit (U30) pro-
vide a long-time-constant (approximately 150 millisec-
onds) signal when the +5-volt supply is turned on. This
signal appears in the CLEAR-N input to the CPU, the
parallel I/O interface, and the 1/O group-select latch.
After the CLEAR signal, the 1/ O group select is reset, the
parallel 1/O interface Ports A and B are set to be input
ports, the mask register is reset (monitors all bits), and the
status register is reset. The CPU initializes and starts
processing at location 0000 (provided the WAIT line is
not asserted).

The power-on reset is generated through a transmission
gate. External circuits, therefore, may generate CLEAR
on P1-9 or P2-16 using transmission gates, three-state, or
open-collector devices.

If power-on reset is not desired, the removal of C4 will
disable it and an external CLEAR must be provided.

Installation in the COSMAC
Development Systems
CDP18S005 (CDSII) or
CDP18S007 (CDSIII)

Replacement of the CDS CPU Module CDP18S102
with the RCA COSMAC Microboard Computer
CDP18S606 requires some link changes on the
CDP18S606 and wiring changes on the CDS backplane.
These changes are:

LK43 — Cut A:B and C:D and install A:D and B:C. If
+12-volt supply is not needed (it is required only for the
RS232C data terminal transmitter and 2708 EPROM’s),
do not install A:D. See Table V.

Table IV — READY and INTERRUPT Actions for Input and Output Modes.

Output Port Input Port
READY Set By Loading Data Reading Data
Reset by | STB leading edge STB leading edge
INTERRUPT | Set by STB trailing edge STB trailing edge
Reset by | Loading Data Reading Data
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Table V — Changes on Link LK43 for Installation of
CDP18S606 in COSMAC Development System

Table VII — Summary of Backplane Wiring Addltlons
Needed When the CDP18S606 is Installed in the

CDP18S005. COSMAC Development System CDP18S005.
LKa3 AB CD |AD [B:C ___From _ _To
Microboard *Closed | *Closed | Open | Open s1|gt P)I(n s.‘lg' ';lg Fyﬁg_t{? n
CcDS ‘ Open Open | Closed| Closed 12 11 14 11 -5V
*Preprinted links 12 12 10 D RNU-Pt
If the +12-volt supply is needed, wire it to location 12,  1This connection should be removed when the CDP18S102 Is reinstalled.

pin X in the CDS backplane from location 13, pin 20.
Then, on the CDP18S102 module previously removed,
cut Link LK1 so that when it is re-installed, no conflict
results between the +5-volt supply and the +12-volt
supply. The wiring need not be removed when the CPU
Module CDP18S102 is re-installed.

LK36 — Serial Data In to external flag lines. In the
CDS 11, if the Terminal Interface Module CDP18S507 is
not retained, connect pins 8:9 for EF4 to make the
CDPI18S606 the operator’s terminal interface. If the
CDP18S507 is retained, EF3 may be used for another
serial interface purpose by connecting pins 7:10. In the
CDS 111, the UART module in location 14 is the opera-
tor’s terminal interface and pins 7:10 and 8:9 may be left
open.

LK36 — RNU to start ROM’s at address 8000. Cut the
wire jumper in pins 5:12. If the RAM or ROM occupies
memory address 0000 or if the ROM occupies memory
address 8000 and is the monitor or utility program, install
pins 6:11. Then, add a wire to the CDS backplane from
location 12 pin 12 to location 10 pin D. This connection
provides for a memory starting address of 8000 after
RESET, RUNU switches are pressed. This wire should be
removed when the CPU Module CDP18S102 is rein-
stalled. See Table VI.

Table VI — Changes on Link LK36 for Installation
of CDP18S606 in COSMAC Development System

CDP18S005.
RNU RNU EF3 EF4
LK36 5:12 6:11 7:10 8:9
Microboard | *Closed Open | Open | *Closed
CDS Open Closed | Open | Closedt

Table VIlI — Microboard Computer
Parallel 1/0 Connector (P2)

Pin Signal Pin Signal

1 B2-P 2 GND

3 B1-P 4 B3-P

5 BO-P 6 B4-P

7 BSTB-P 8 B5-P

9 BRDY-P 10 B6-P

11 AD7-P 12 B7-P

13 AD6-P 14 GND

15 ADS5-P 16 CLEAR-N

17 AD4-P 18 GND

19 AD3-P 20 Q-P

21 AD2-P 22 GND

23 AD1-P 24 EF4-N

25 ADO-P 26 EF3-N

27 ASTB-P 28 GND

29 ARDY-P 30 + 5V

31 EF2-N 32 -5V/-15V

33 EF1-N 34 +12V/+15V

Table IX

Microboard Computer 20-mA Serial Interface (J1)
Pin | Signal Pin | Signal
1 VACANT (KEY) 6 NC
2 NC 7 DATA OUT SOURCE
3 DATA OUT RETURN|8 DATA IN SOURCE
4 DATA IN RETURN |9 NC
5 NC 10 | NC

*Wire jumpers installed .
TAssumes the CDP18S606 serial interface is
to be the operator terminal interface.

LK10, LK11, and LK22 — Set up as previously de-
scribed for the memory address desired, taking care that
the CDS memories are not assigned to overlap the assign-
ment of the CDP18S606 Microboard Computer.

Table VII summarizes the required CDS backplane
wiring changes.

Microboard Computer
EIA RS232C Serial Interface (J2)

Pin | Signal Pin | Signal

1 GND 6 HIGH LEVEL
2 DATA IN 7 HIGH LEVEL
3 DATA OUT 8 HIGH LEVEL
4 NC 9 NC

5 VACANT (KEY) 10 | GND
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Table X — List of Links and Their Funcﬁons

CDP18S606

LK4 ROM Type Selection LK22 ROM Decoding for XU26 and XU27
*1:18 ROM Type 2758, 2716 *1:16 Al5eAT4
2:17 ROM Type 2708 2:15 Al5eA14
3:16 ROM Type 2758, 2708, or CDP1834 3:14 A15¢A14
*4:15 ROM Type 2716 4:13 A15¢A14
*5:14 ROM Type 2716 5:12 AT3AT2
6:13 ROM Type 2758, 2708, or CDP1834 *6:11 AT3eA12
7:12 ROM Type 2708 7:10 A13¢AT2
*8:11 ROM Type 2716 8:9 A130A12
9:10 ROM Type 2758
LK36
LK10 | ROM Decoding for XU24 and XU25 *1:16 \gAlT-N
— —— *2:15 LEAR-N
1:16 %‘_5”“: 3:14 Not applicable to CDP1805
215 SeAl4 413 Not applicable to CDP1805
8141 A15eAT4 5:12 | RNU-P from P1-3
413 ) AlSeAT4 6:11 | RNU-P from P1-12
512 A13.A12 (CDS installation only)
611 A”"ﬂl% 7:10 | EF3 for serial interface in
;;0 2:2:2:2 18:9 EF4 for serial interface in
LK37
LK11 RAM Decoding s PEVIVI =~
A + o
1:16 | ATBeATA T o
*2:15 ‘Al5eA14
3:14 A15¢AT4 A:B Interrupt from PIO
413 | A15A14 LK43
*5:12 A13eA12 *A:B Microboard system installation (EF4-N)
6:11 AT3eA12 *C:D Microboard system installation (+12 V)
7:10 A13¢A12 A:D CDS installation (+12 V)
8:9 A13¢A12 B:C CDS installation (EF4-N)

*Preprinted links
+Wire jumpers installed
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Table XI — Pin Terminals and Signals for the RCA COSMAC Microboard Universal
Backplane Connector (P1)

Wire Side Component Side
Signal Signal

Pin Mnemonic Flow Description Pin Mnemonic Flow Description
A TPA-P Out System Timing Pulse 1 1 DMAI-N In DMA Input Request
B TPB-P Out System Timing Pulse 2 2 DMAO-N In DMA Output
o} DBO-P In/Out Data Bus 3 RNU-P — Run Utility Request
D DB1-P In/Out Data Bus 4 INT-N In Interrupt Request
E DB2-P In/Out Data Bus 5 MRD-N Out Memory Read
F DB3-P In/Out Data Bus 6 Q-P Out Programmed Output Latch
H DB4-P In/Out Data Bus 7 SCo-P Out State Code
J DBS-P In/Out Data Bus 8 SC1-P Out State Code
K DB6-P In/Out Data Bus 9 CLEAR-N In Clear-Mode Request
L DB7-P In/Out Data Bus 10 WAIT-N In Wait-Mode Request
M AO-P Out Multiplexed Address Bus 1 —5V/—15V — Auxiliary Power
N Al1-P Out Multiplexed Address Bus 12 SPARE — Not Assigned
P A2-P Out Multiplexed Address Bus 13 CLOCK OuT Out Clock from CPU Osc.
R A3-P Out Multiplexed Address Bus 14 NO-P Out 1/0 Primary Address
S A4-P Out Muitiplexed Address Bus 15 N1-P Out 1/0 Primary Address
T A5-P Out Multiplexed Address Bus 16 N2-P Out 1/O Primary Address
U A6-P Out Multiplexed Address Bus 17 EF1-N I} External Flag
v A7-P Out Multiplexed Address Bus 18 EF2-N In External Flag
w MWR-N Out Memory Write Puise 19 EF3-N in External Flag
X EF4-N In External Flag 20 +12V/+15V — Auxiliary Power
Y +5V In +5 V dc 21 +5V In +5Vdc
Z GND In Digital Ground 22 GND In Digital Ground

92CS-34444

DBO-P EFI-N
oBI-P
DB2-P
DB3-P
DB4-P

B2-P
EF2-N
EF3-N
EF4-N
DMAI-N
DMAO-N
INT-N

B83-P
B4-P
Bs-P
B6-P
DBS5-P
DBE-P
DB7-P

B7-P

AD7-P
AD6-P
ADS5-P

RIS
22K
ASTB-P
RI6
ADO-P
RI7
BRDY-P
RI8
ARDY-P

92CM-34694

Fig. 4 — Pull-down and pull-up resistors.
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PIN | REMOVED PIN 5 REMOVED
o TT EIA g
P2, [}
! 22

st BB
e | DHH

o 70, 7208
OPTIONS | 37 0, % 08
EECER &
=4
5
B -

92CS-31463R2
Fig. 5 — Layout diagram of RCA COSMAC
Microboard Computer CDP18S606.

Parts List
C1,C2,C3=15 uF, 20V C6=39 pF
C4=15uF, 35V C7=10 pF

CR1, CR2, CR3, CR4 = 1N270

J1, J2 = connector, right angle (mates with connec-
tor comprised of housing — AMP 1-86148-2, con-
tact — AMP86016-1, keying plug — AMP 87077-1, or
equivalent)

P2 mates with a variety of 34-pin flat cable connec-
tors such as T & B Ansley 609-3415M, Berg 65764-
005, 3M 3463-0001, or equivalents

Q1 =2N5139

R1 =100 kQ, 4 W, 5%
R2 =22 MQ, 4 W, 5%
R3, R4 =22 kQ, %4 W, 5%
R5 =3 kQ, ¥4 W, 5%

R6, R14 = 1 kQ, ¥4 W, 5%
R7 =11 kQ, % W, 5%

R8 = 4.3 kQ, 4 W, 5%
R9 = 130 kQ, % W, 5%
R10 = 10 kQ, 4 W, 5%
R11 =27 kQ, % W, 5%
R12 =100 Q, %4 W, 5%
R15-R18 = 22 kQ, ¥4 W, 5%

U1 = CA3160

U2 = CA3140

U3 = CDP1851CE

U5, U8 = CDP1856CE

U6 = CD4069BE

U7 = CDP1867CE

U9 = CDP1866CE

U12-U19 = MWS5114

U20, U38 = resistor module,

22 kQ, 14 pin

U21 = CD4001BE

U23 = CDP1858CE

u28, U29 = CD4012BE

U30 = CD4016BE

U31, U32 = CD4050BE

U33 = CD4025BE

U34 = CD4013BE

U35 = CD4023UBE

U39 = CDP1805CE

U40 = CD4093BE

U42 = resistor module,
22 kQ, 16 pin

U43 = resistor module
SIP, 22 kQ, 10-pin

U44 = resistor, module
SIP, 8-pin

XU3, XU39 = 40-pin socket
XU24-XU27 = 24-pin socket

Y1 = 2.00-MHz crystal

CDP18S606
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CDP18S606

Fig. 6 — Logic diagram of Microboard Computer CDP18S606 — memory portions.
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92CS-31466
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(PI-10) T 138 _ OMAT-N PI-I e-p
pl-6ab —H  yzg - DMAO-NPI-2 J1-7 ] CURRENT
PI-8 SCI-P—3={  cpp INT-N PI-4 Ji-3 Loop
PI-7 SCO-P 1808CE [oa— MWR-N PI-W out
CLEAR-N PI-5 MRD-N 134 _ 1pA-p PI-A gzl
(PI-9,P2-16) PI-L DB7-P —E- 22— TPB-P PI-B oo
PI-K DB6-P 132 A7-p PV -
Pl-J DBS-P -%-IO—AS,-F PI-U SERIAL I/0 =
PI-H DB4-P—LL] F22 as-p PI-T INTERFACE J2-6
PI-F B3 122 A4-p PI-S
PI-E DB2-P—12| 128 _A3-p PI-R +2V/+I5V RS ve-7
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PI-15 NI-P—3 |23 EF2-N PI-I8,P2-31 out
P1-14 NO- 122 EF3-N PI-19,P2-26
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~ 10
A~ R8
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Fig. 7 — Logic diagram of Microboard Computer CDP18S606-CPU and interface portions.
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RCA Microboard
Computer

The RCA Microboard Computer CDP18S607 is a ver-
satile computer system on a single 4.5 x 7.5 inch printed-
circuit card. The card contains a CDP1805CE CPU, a
crystal-controlled clock, read-write memory, parallel 1/O
ports, a UART serial communications interface, power-
on-reset, and expansion interface. Two on-board sockets
are provided for read-only memory enabling the user to
select 2 or 4 kilobytes of mask-programmable ROM or
EPROM, depending on the application. Because of the
CMOS design and low current requirements, the power
supply and cooling requirements are minimal.

The CDP18S607 Microboard Computer is designed to
provide the key hardware for various microcomputer
applications allowing the designer to concentrate on the
software and the special requirements of his specific ap-
plications. The CDP18S607 is plug-in compatible with
the RCA MSI Series of Industrial Chassis. For detailed
information on these Chassis, refer to RCA Microboard
Industrial Chassis Series Brochure, MB-8.

Component Features

Central Processing Unit. The central processor for the
CDP18S607 Microboard Computer is the RCA 8-bit
CMOS Microprocessor CDP1805CE.

The CDP1805CE has 16 general-purpose registers each
16 bits wide. Any one of these registers may be dynami-
cally designated as the program counter thereby giving

Features

o Low-power static CMOS

o Operable from single 5-volt supply

o Current required: 8 to 28 mA (typ.)*

o High noise immunity

o Crystal clock — selectable rates: 2.4576, 1.2288, 0.6144,
or 0.3072 MHz

o Compatible with 1800-Series Development Systems

o Stand-alone capability

o 2 kilobytes of read/write memory

¢ Counter-timer

o Sockets for 2/4 kilobytes of ROM/PROM

o Power-on reset

o 1800-Series Microprocessor architecture with
enhanced instruction set

¢ Flexible memory and I/0 expansion

o 8 parallel input and 8 parallel output lines

¢ 4 flag inputs; Q serial data output

o UART-driven serial 1/0 port

¢ 14 selectable baud rates: 50 to 19200 baud

e RS232C or 20-mA serial 1/0

¢ 65,536-byte memory space

e 44-pin system interface

o Expandable by use of the RCA Microboard Universal
Backplane

o Powered through either expansion or 1/0 connector

o Wide temperature range: =40°C to 85°C

o Small board size: 4.5 x 7.5 inches

*Depending whether 20-mA serial interface is used.

USER'S
|I_—l NTE;ZFACE-———!

0+ ] s | Rs232c W2)OR
2.45 MHz I 20-mA LOOP(JI)
T 2 e | 16 LINES LINES | m,
0.61 MHz |
0.30 MHz
ADDRESS LATCH
AND DECODE ADDR. BUS y
PARALLEL
TPA CPU 1/0 UART BAUD
CDPIBOSCE INTERFACE SERIAL S v
coplgs2 1/0 | RATE
INTERFACE h GEN.
2/4 2- MWR (2)
KILOBYTE|  |KILOBYTE —
ROM RAM -
2 MWSS5114 [g—PRD 505 Aya00
SOCKETS|
CONTROL BUS
v MICROBOARD
BUS
I DATA BUS INTERFACE
(P1)

ADDRESS BUS > 92CM-34796

Fig. 1 — Block diagram of RCA Microboard Computer CDP18S607.
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the system multiple program states. Each register may
also be used for data storage and as memory pointers for
subroutines, I/ O, stacks and the like. One register each is
designated for DMA and interrupt pointers. The
CDPI1805CE provides a serial data-out connection, Q,
and four external flag input pins, EF1 through EF4,
whose logic levels may be tested with conditional branch
instructions.

The CDPI1805CE features 113 instructions, 22 more
than its predecessor CDP1802. These additional instruc-
tions include several powerful instructions such as call
and return, 16-bit register operations, and interrupt con-
trols. The on-chip counter-timer with its control instruc-
tions provides a versatile tool for a variety of timing and
counting applications. The counter-timer feature is de-
scribed more fully below.

Memory. By means of four MWS5114 RAM’s, the
CDP18S607 provides 2 kilobytes of CMOS read-write
memory. In addition, two sockets are provided for two or
four kilobytes of non-volatile read-only memory. RCA
CDP1834 mask-programmed CMOS ROM or 2758 or
2716-type EPROM’s may be used in these sockets. Each
of these memory types may be placed independently in the
65,536-byte memory space on boundaries in accordance
with the memory maps given in Tables I through IV.

I/0. By means of two parallel 1/O ports, type
CDP1852, the CDP18S607 provides eight input and eight
output lines. Each port has a handshaking line to indicate
‘whether a byte has been written to or read from a port. A
serial communications interface, having both a 20-
milliampere loop and EIA RS232C capability, is driven
by an on-board UART, the CDP1854A. Right-angle
headers are provided for the serial communications
interfaces.

The data format is determined by software. There are
14 baud rates available, from 50 to 19200 bauds, selecta-
ble by a four-rocker DIP switch. Edge connectors are
provided for the parallel I/O lines and the Microboard
bus interface. The user’s edge connector provides, in addi-
tion to the two 8-line input and output ports, 18 other
lines giving access to, among others, four flags, Q, inter-
rupt, clock frequency, and three UART lines.

Counter-Timer and Controls

The CDP1805CE provides an on-chip 8-bit presettable
timer-counter. Software control of the counter allows the
clock input to be TPA =+ 32, EF1, EF2, TPAJEF], or
TPASEF2, in addition to the Decrement-Counter
Instruction.

CDP18S607

The counter-timer logic shown in Fig. 2 consists of a
presettable 8-bit down-counter (Modulo N type), and a
conditional divide-by-32 prescaler. After counting down
to (01)16 the counter returns to its initial value at the next
count and sets the Timer/Counter Interrupt. It will con-
tinue decrementing on subsequent counts. If the counter
is preset to (00)16 a full 256 counts will occur.

During a load instruction to the counter, the counter
and its buffer register are loaded, and any previous inter-
rupts cleared. If in an active state the counter must be
stopped with a STPC instruction prior to issuinga LDC
command. Read operations do not affect the counter.

b

-

STOP INTERRUPT

UNDERFLOW [OFF|Q OUTPUT
C

8-STAGE q
i} counTer P Q

i

OEC peap LoAD

92CS-33887RI

Fig. 2 — Timer/Counter diagram for CDP1805CE.

The counter has the following five programmable
modes:

1. Event Counter 1: Input to counter is connected to the
EF1 terminal. The high-to-low transition decrements the
counter.

2. Event Counter 2: Input to counter is connected to the
EF2 terminal. The high-to-low transition decrements the
counter.

3. Timer: Input to counter is from the divide-by-32
prescaler clocked by TPA. The prescaler is decremented
on the low-to-high transition of TPA. The divide-by-32
prescaler is reset when the counter is in a mode other than
the Timer mode or stopped by a STPC instruction.

4. Pulse Duration Measurement 1: Input to counter
connected to TPA. Each low-to-high transition of TPA
decrements the counter if the input signal at EFT terminal
is low. On the transition of EFT to the positive state, the
count is stopped, the mode is cleared, and the interrupt
request latched. If the counter underflows while the input
is low, interrupt will also be set, but the counter will
continue.

5. Pulse Duration Measurement 2: Input to counter
connected to TPA. Each low-to-high transition of TPA
decrements the counter if the input signal at EF2 terminal
is low. On the transition of EF2 to the positive state, the
count is stopped, the mode is cleared, and the interrupt
request latched. If the counter underflows while the input
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is low, interrupt will also be set, but the counter will
continue.

Those modes which use EF1 and EF2 terminals as
inputs do not exclude testing these flags for branch
instructions.

The Stop Counter (STPC) command clears the counter
mode and stops counting.

In addition to the five programmable modes, the
Decrement Counter Instruction (DTC) enables the user
to count in software. In order to avoid conflict with
counting done in the Event Counter mode, the instruction
should be used only after the mode has been cleared by a
Stop Counter Instruction.

The Enable Toggle Q command connects the Q-line
flip-flop to the output of the counter, such that each time
the counter decrements from 01 to its next value, the Q
line changes state. This action is independent of the
Counter mode and the Interrupt Enable flip-flops.

Application

The Microboard Computer CDP18S607 may stand
alone and be operated as a complete system. Power may
be supplied through the Microboard Bus Interface con-
nector or through the I/O connector. The CDP18S607
may be conveniently operated in conjunction with other
Microboard Systems Components in the MSI Series of
Industrial Chassis.

The low current requirements of the Microboard Com-
puter and other Microboard Systems components permit
operation from a simple, compact wall-type supply such
as the CDP18S023. No cooling fans or heat sinks are
required.

When the CDP18S607 Microboard Computer is used
with the Microboard Control and Display Module
CDPI18S640A1, some debugging capability is available
even in such a two-card minimum system. By means of the
control switches provided with the CDP18S640A1
(RESET, RUN PROGRAM, RUN UTILITY, AND
STEP/CONT) and the six-digit hexadecimal display, the
operator can observe the address and data sequences of
both the fetch and execute cycles.

Specifications
Microprocessor
CMOS 8-Bit CDP1805CE with
Call and return instructions
On-chip timer-counter

16 registers each 16-bits wide
16-bit register operations.
Memory Capacity

On-board RAM: 2 kilobytes.

On-board ROM/EPROM: 2 sockets for up to 4
kilobytes. :

Off-board Expansion: Any user-specified combina-
tion of RAM, ROM, and EPROM, up to a total of
65,536 bytes on-board and off-board.

Memory Address Map
(See Tables I through IV)

On-board RAM: 2 kilobytes contiguous on any 2 kilo-
byte boundary: Links are preprinted for RAM at
address 40001s.

On-board ROM and EPROM: For CDP1834 and
2758, 2 kilobytes contiguous on any 2-kilobyte
boundary.

For 2716, 4 kilobytes contiguous on any 4-kilobyte
boundary. Links are preprinted for ROM types
CDP1834 and 2758 and for address start at 0000.

1/0 Capacity

Parallel: 8 input lines and 8 output lines.

Serial: UART-controlled input and output lines.
Choice of 20-mA loop or EIA RS232C interface.
User-programmed data format. 15 selectable baud
rates, 50 to 19200 baud. CTS and RTS control lines.

Counter: 8-bit timer-counter with 5 programmable
modes.

Operating Temperature Range
-40°C to 85°C
Dimensions
4.5 inches x 7.5 inches (114.3 x 190.5 mm)
Board pitch 0.5 inch (12.7 mm) minimum.
Power Requirements

With CMOS ROM’s and RS232C: +5 V at 32 mA,
typical operating on-board RAM; 8 mA, off-board
RAM. ;

With CMOS ROM’s and 20-mA loop: +5 V at 54 mA,
typical operating on-board RAM; 30 mA off-board
RAM.

Optional voltages used only for RS232C interface:
+12 to +15 V at 8 mA, typical
-5 to -15 V at 8 mA, typical

Connectors

System Interface: Edge fingers, 44 pins on 0.156-inch
centers.

Parallel 1/0O: Edge fingers, 34 pins on 0.100-inch
centers.
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Serial 1/O: Two right-angle headers,. 10 pins.
Clock )

CPU and Interface: crystal-controlled oscillator;
selectable frequencies: 2.4576, 1.2288, 0.6144, and
0.3072 MHz. A preprinted link selects 2.4576 MHz
as the CPU clock frequency.

Microboard Bus Interface Signals
(Connector P1)

The following signals are generated or received by the
Microboard Computer CDP18S607. For additional in-
formation on these signals, refer to the published data for
the CDP1805CE CMOS 8-Bit Microprocessor (File No.
1309).

These signals are summarized in Table XI which gives a
list of the pins and the signals for the RCA Universal
Backplane Connector (P1).

DB?7 through DB0 — Eight bidirectional data bus lines.
Taken directly from the CPU bus pins, these lines transfer
data among the memory, CPU, and I/O devices.

NO, N1, N2 — Taken directly from the CPU pins, these
lines indicate an I/ O instruction is being executed. They

- are derived from the low-order three bits of the N register
during an IO instruction execution only. They are low
(false) at all other times. These bits form the primary
address identifying the 1/O device. Direction of transfer,
derived from N3 internal to the CPU, is presented on the
MRD line. When high, MRD indicates data transfer
from 1/0 to memory; when low, from memory to I/0.

EF1, EF2, EF3, EF4 — Taken directly to the CPU
pins, these inputs can be tested by conditional branch
instructions. The service request line from the input port
can be jumped via LK1 to either EF3 or EF4 flag lines to
indicate status. A preprinted link connects the input
port’s SR (Service Request) line to EF3 and the SDI

_ (Serial Data In) line to EF4, conditioned by the proper

select signal. The timer-counter may use EF1 or EF2 as
input under software control.

INT — Taken directly to the CPU pin, the interrupt
line causes a transfer of control from the current program
counter to register 1. Interrupts may be inhibited by
ﬂ)ﬁware. If Interrupt Enable (IE) is set, recognition of
INT results in completion of execution of the current
instruction, followed by an S3 machine state during
which designators X and P are stored in T. Then, X is set
to 2, Pissetto 1,and IEis resetto 0. The S3 state lasts one
machine cycle (eight clocks), after which processing re-
sumes with R1 as program counter. The interrupt line

CDP18S607

from the UART can be presented directly to this input via
link LK1.

DMAI, DMAO — Taken directly to the CPU pins and
not utilized by the CDP18S607, these lines allow off-
board 1/O controllers rapid direct memory access. The
CPU monitors these data transfers, going into an S2
machine state for each byte transfer. RO is used as the
memory pointer and is automatically incremented each
time. Thus, DMA transfers are interleaved with normal
processing and no software action is required except to
initialize RO before transfer starts. INT and/or an EF
may be used to notify the program that a block DMA
transfer is completed so that initialization and processing
of the data block may be performed. The DMA inputs
may be maintained in the true state for contiguous S2
states for the most rapid transfer. In the usual case, how-
ever, the DMA request is removed at the TPA of the S2
cycle to obtain a single byte transfer, allowing time for
normal processing and for setting up the next byte in the
requesting controller. Each S2 state is eight clock cycles in
duration.

SC1, SC0 — State code outputs from the CPU which
identify the type of machine cycle in progress.

State Type 1 SCO
S0 (Fetch) L L

S1 (Execute) L H
S2 (DMA) H L

S3 (Interrupt) H H

TPA, TPB — Timing pulses generated by the CPU
which occur once in each machine cycle. TPA trailing
edge is used to latch the high-order memory address. TPB
trailing edge is used to latch output data from the data
bus.

A7 through A0 — Eight memory address lines from the
CPU. The 16 memory address bits are multiplexed on this
address bus. The high-order eight bits are presented early
in each machine cycle and must be latched at the TPA
trailing edge. The CDP18S607 buffers, latches, and de-
codes these bits for the on-board memories. Any external
memory must provide its own latches. During the latter
part of the cycle, the low-order eight bits are presented on
this address bus and need not be latched.

MWR — A WRITE command from the CPU to the
memories. Address lines are stable at this time. Actual -
writing or latching occurs at the trailing edge.

107



Microboards

CDP18S607

MRD — A READ command from the CPU to the
memories and a direction indicator for I/ O data transfers.
In the I/O instructions it corresponds to N3 (N register,
internal to the CPU) which distinguishes I/ O inputs from
outputs. MRD must be used to condition output drivers
in all memory components, or their output buffers, to
avoid contention on the data bus. The absence of MWR
must not be interpreted asa READ. Early in a write cycle,
data are being driven onto the data bus by the CPU oran
input device. If a memory allows its outputs to be enabled
while MRD is false before MWR appears, bus contention
will occur resulting in unnecessary power dissipation and
perhaps circuit failures. Operation using the Micromoni-
tor CDP18S030 is impossible unless MRD is properly

‘used to condition data output.

Q — Assingle-bit output from the CPU. This bit is set or
reset by SEQ (7B) or REQ (7A) instructions or by the
counter output when enabled by the ETQ (6809)1¢ in-
struction. It is also available for use through the Micro-
board Bus (P1) and Parallel I/ O (P2) connectors. Q may
also be tested with a branch instruction and thereby oper-
ates as a program switch.

CLOCK OUT — A square-wave clock signal derived
from an external crystal-controlled oscillator. One of four
clock frequencies can be selected, 2.4576, 1.2288, 0.6144,
or 0.3072 MHz. This signal is made available on connec-
tors P1 and P2 by a preprinted link across pins 8 and 5 of
link LK8. A preprinted link across pins 7 and 8 of link
KL3 selects. 2.4576 MHz as the CPU clock frequency.

WAIT, CLEAR — Two control inputs to the CPU
which determine the mode of operation.

ter interrupt (CI) are reset. 1E, XIE, and CIE are set and
0’s (Vss) are placed on the data bus. TPA and TPB are
suppressed while reset is held and the CPU is placed in S1.
The state of the counter/timer is unaffected by the
RESET operation.

The first machine cycle after termination of reset is an
initialization cycle which requires 9 clock pulses. During
this cycle the CPU remains in SI, X, P—T, and then
registers X, P, and R(0) are reset. Interrupt and DMA

servicing are suppressed during the initialization cycle.
The next cycle is an SO or an S2 but never an S1 or S3. In
most cases, it is desirable to reset the IE before starting
processing. The use of a 71 instruction followed by 00 at
memory locations 0000 and 0001 will reset IE which may
be set later when the software is able to process interrupt.
CDP18S607 provides an on-board RESET.

PAUSE: Stops the internal CPU timing generator,
freezing the state of the processor. Pause can occur at two -
points in a machine cycle, on the low-to-high transition of
either TPA or TPB. The oscillator continues to run but
subsequent clock transitions are ignored (see Fig. 3).

If Pause is entered while in the event counter mode, the
appropriate E Flag transitions will continue to decrement
the counter.

RUN: May be initiated from the Pause or Reset mode
functions. If initiated from Pause, the CPU resumes oper-
ation at the point it left off. If paused at TPA, it will
resume on the first high-to-low clock transition. If paused
at TPB, it will resume on the first low-to-high clock
transition (see Fig. 3). When run is initiated from the:

TPA PAUSE TIMING ENTER  RESUME
PAUSE RUN
PAU
CLOCK
70 oo/ oi pause 10 20/ 21
TPA *PLH-—‘ ; t'm

WAIT tﬁ \-—'su

TPB PAUSE TIMING ENTER RESUME
PAUSE  RUN
CLEAR WAIT MODE l PAusEl
t Il_] N°tR':lsle‘:wed cLock 50/ 8 \/owse\_ &' \1of 71 \oof o1 \10
H L Pause | |
H H Run ™8 tPLn - | —l tPHL
S . |
The functions of the modes are defined as follows: tsu; tH Ty
RESET: Registers I, N, Q, counter prescaler, and coun-
92CM- 31944

NOTE
PAUSE (IN CLOCK WAVEFORM) WHILE REPRESENTED HERE AS ONE CLOCK
CYCLE IN DURATION, COULD BE INFINITELY LONG.

Fig. 3 — Pause mode timing waveforms.

Reset operation, the first machine cycle following Reset is
always the initialization cycle.

The initialization cycle is then followed by a DMA (S2)
cycle or fetch (S0) from location 0000 in memory.
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RNU — Run Utility Software. A signal supplied to the
CDP18S607 to force the most significant address bit true.
As a result, the program start is at memory location 8000
instead of 0000. When the CDP18S607 is used in a stand-
alone mode and a utility program is included at 8000, an
RNU-P signal must be supplied to connector P1-3, and
pins 12:1 must be connected on link LK8. When the
CDP18S607 is used with Control and Display Module
CDP18S640A1 RNU-P is provided.

Note: The board is supplied with a preprinted link —
pins 12:1 on link LK8.

On-Board Memory Addressing

The high-order eight memory address bits are latched,
decoded, and used for generating chip selects for on-

CDP18S607

board memories. A system of links is provided for placing
RAM or ROM in the desired area of the 64-kilobyte
address space. Links (wire jumpers) are to be installed as
described in Tables I through 1V. As an alternative, DIP
switches may be readily installed in place of the links
because the links are arranged in standard 16-pin DIP
dimensions.

RAM Address. The CDP18S607 Microboard Com-
puter has two kilobytes of contiguous memory which can
occupy any 2-kilobyte block in memory space on 2-
kilobyte boundaries. The high-order byte of the memory
address is latched and decoded. Bits A15, Al4, A13, and
A12 select one of 16 4-kilobyte blocks by means of two
wire jumpers on link LKS. One jumper on link LK4 will
enable the next level of decoding; selecting either All or
All inverted enables the RAM decoder U2I. If the

‘Table | - Memory Map and Link Connections for RAM

K5 [LK4 [RAM Address LKS__[LK4 [RAM Address
+710|UT6UT8 0000-03FF +7-10|U6UT8 8000-83FF
51— 1s T o800 08P e 512 o is | BB000RFT
89 |u1su17 0CO0-OFFF 89 |)181017 BC008PEE
~710|UT6UT8 1000-13FF ~7-10|UT6/U18 9000-93FF
611 L lutsuiz 1400-17EF 611 L lu1siutz 9400-97FF
AL P VITIIVIT 1800-1BFF A S VIV 9800-9BFF
116 89 |uisuiz 1C00-1FFE 314 89 |utsuiz_ | 9coooFFF
: ~710|UT6/U18 2000-23FF ' 710 |UTEIUT8 A00O-A3FF
710 L 2luisiuiz 2400-27EF 710 L 0uisiuiz A400-ATFE
o [t o VBT SR
“710]UT6/UT8 3000-33FF “7-10|UT6/UTE B000-BAFF
g9 L 0luisuiz 3400-37FF ao |°lutsiuiz B400-B7FE
7 oo |UtEUe 3800 3BFF 9 lgg |UIGUTE BB00-BBFF
' - 9 |u1s1u17 BCO0-BFFF
“710]UT6IUTE 4000-43FF ~7-10|UT6/UT8 C000-C3FF
w512l 0 |U15/U17 4400-47FF w512 L2 |U1S/U17 C400-C7FF
oo o i o [ ER
~710]U761U18 5000-53FF “710|UT6IUTE D000-D3FF
611 a1 | S00-8FF 611 I ioTs | DBOODBFF
‘215 9 |utsut7 5C00-5EFF 413 9 |uisuiz DCOO-DFFF
: 710 U161UTE 6000-63FF ' 710|UT6TUT8 E000-E3FF
oo [ TR || o [T [ raee
8:9 [8:9
U15/U17 6C00-6FFF U15/U17 EC00-EFFF
710 [UT61UTE 7000-73FF +710|UT6IUTE FO00-F3FF
8o L2 uisiu1z 7400.77FF 8o L 0lutsutz F400-F7EF
sl el By
9 luisiu 7 9 U151 .
*Preprinted link connections.
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Table Il - Connections for Link LK3 and LK4 latched bit All is notinverted, the low half of a 4-kilobyte
for ROM block is enabled. Bit A10 will next select 1-kilobyte seg-
CDP1834 ments within the 2-kilobyte block.
Link or 2758 2716 Tosetup the RAM address, itis necessary to install two
LK4 1:16* c o jumpers in link LK5 and one in link LK4 as given in the
LK4 2:15 0 C memory map of Table 1. As an alternative, DIP switches
LK4 4:13 0 (o} may be installed if frequent link changes are anticipated.
LK4 5:12* X (0] To avoid having floating inputs to CMOS gates, links
LK4 6:11 X 0] LK5 and LK4 must always have jumpers installed.
LK3 1:14 o} C ROM Address. Two 24-pin sockets (XU9 and XU10)
LK3 2:13* C (o) are provided for user-programmed ROM’s. Three ROM
— P - N ; - - types are suitable: CDP1834 (1 kilobyte), 2758 (1 kilo-
)C();SO::‘?;EI; ﬁ:.()sed' Preprinted link connections. byte), and 2716 (2 kilobytes). The address decoding tech-
nique prevents “wrap-around” in memory space for any
Table Ill — Additional Link Connections and Memory Addresses
for ROM Types CDP1834 and 2758
LKé6 LK4 |ROM Address LK6 LK4 |ROM Address
+5:12| U9 0000-03FF *5:12|Y9 8000-83FF
*5:12 u1o0 0400-07FF *5:12 u10 8400-87FF
6:11 U9 0800-0BFF 6:11 Y9 8800-8BFF
u10 0CO00-0FFF u10 8C00-8FFF
*5:12 uo 1000-13FF +5:12|U9 9000-93FF
6:11 u10 1400-17FF 6:11 u10 9400-97FF
6:11 U9 1800-1BFF 6:11 U9 9800-9BFF
*1:16 u10 1C00-1FFF 3:14 u10 9CO00-9FFF
7:10 u10 2400-27FF 7:10 u10 A400-A7FF
6:11 U9 2800-2BFF 6:11 U9 . AB800-ABFF
) u10 2C00-2FFF ) u10 : ACO00-AFFF
8:9 u10 3400-37FF 8:9 u1Q B400-B7FF
6:11 U9 3800-3BFF 6:11 U9 B800-BBFF
u10 3C00-3FFF u10 BCO0-BFFF
*5:12 u10 4400-47FF *5:12 uU10 C400-C7FF
6:11 U9 4800-4BFF 6:11 us C800-CBFF
ui10 4C00-4FFF ) u10 CCO0-CFFF
*5:12 U9 5000-53FF «5:12|U9 DO000-D3FF
6:11 u10 5400-57FF 6:11 u10 D400-D7FF
6:11 U9 5800-5BFF 6:11 |Y9 D800-DBFF
2:15 u10 5C00-5FFF 4:13 : u10 DCO00-DFFF
*5:12 U9 6000-63FF +5.12 |U9 E000-E3FF
7:10 u10 6400-67FF 7:10 u10 E400-E7FF
6:11 U9 6800-6BFF 6:11 U9 E800-EBFF
) u10 6C00-6FFF ) u10 ECO00-EFFF
8:9 u10 7400-77FF 8:9 u10 F400-F7FF
6:11 U9 7800-7BFF 6:11 us - F800-FBFF
) U10 7C00-7FFF u10 FCO00-FFFF
*Preprinted link connections.
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Table IV - Additional Link Connections and Memory Addresses
for ROM Type 2716
LKé |ROM Address LK6 |ROM Address

U10 0800-0FFF “~lu10 8800-8FFF
6:11 Y9 1000-17FF 6:11 |YU® 9000-97FF
*1:16 U10 1800-1FFF 3:14 - JU10 9800-9FFF
7:10 [U9 2000-27FF ) 7:10 Y9 A000-A7FF
_ U110 2800-2FFF ’ U10 AB00-AFFF
ls:g |Y9 3000-37FF g9 |US B000-B7FF
U10 3800-3FFF ) U10 B800-BFFF

810 4800-4FFF - 1U10 -
6:11 (Y9 5000-57FF 611 |Y° D000-D7FF

2:15 U10 5800-5FFF 413 |— U10 -
7:10 |YU° 6000-67FF ) 7:10 (Y9 EOO00-E7FF
' U10 6800-6FFF ' U10 E800-EFFF
g9 |U9 7000-77FF gg |Y9 FO00-F7FF
: U10 7800-7FFF : uU10 F800-FFFF

" Preprinted link connections.

memory type.

Table II shows the LK3 and LK4 link connections
needed for the ROM selected. Tables I1I and IV give the
additional link connections needed and the memory ad-
dress information.

For testing or debugging, all ROM space can be inhib-
ited by connecting A and B on link LK7.

When ROM’s CDP1834 or 2758 are used, memory
address bits A15, Al4, A13, and A12 select one of 16
4-kilobyte blocks by means of two jumpers on link LK6.
One jumper on link LK4 enables the next level of decod-
ing; selecting either A1l or All inverted enables ROM
decoder U20.

If bit All is not inverted, the low half of the 2-kilobyte
block is selected. If bit All is inverted by U19, the high
half of the block is enabled. Another jumper on link LK4
connects bit A10 to the decoder selecting one of the two
1-kilobyte blocks. For the CDP1834 and 2758, input pin
19 of the ROM is grounded. Note that to avoid floating
inputs, links LK6 and LK4 must have jumpers installed.

When ROM 2716 is used, memory address bits AlS,
Al4, Al13, and A12 select one of 16 4-kilobyte blocks by
means of two jumpers on link LK6. With another jumper
connecting pins 2:15 on link LK4, bit A1l now selects
2-kilobyte segments within a 4-kilobyte block. Link LK3
is used to connect address bit A10 to pin 19 of the 2716
ROM.

Note that with type 2716 also, jumpers must always be
present to avoid floating inputs to CM OS gates. Note that

the CDP18S607 is initially configured for ROM types
CDP1834 and 2758 at address 0000.

Input/Output Interfacing

Serial I/O Interfacing. Serial output data is generated
by the UART. In Microboard systems including the Con-
trol and Display Module CDP18S640A1, the utility soft-
ware UT61 sets the data format. This format is one start
bit, eight data bits (no parity), and two stop bits. The
utility also determines when to read data from the UART
and when to write to it by reading its status word. The
user, of course, has the option in a stand-alone system of
writing his own UART routine.

The UART interrupt line is wired to link LK1 where the
user may jumper it either to the CPU’s interrupt input or
to one of two flag lines (EF3 or EF4).

Three signals from the UART are available on the user
connector P2. These signals, DA (data available), RTS
(request to send), and CTS (clear to send), are useful for
handshaking with modems. See the data sheet for UART
CDPI1854A (File No. 1193). ‘

Because the SDI line is connected to EF4 by means of a
preprinted link, a break condition may be conveniently
detected.

Any one of the 14 baud rates available from the baud
rate generator can be selected through a four-bit binary
code determined by the setting of a four-rocker DIP
switch. The switch settings are given in Table V.

Electrical interfaces for either the 20-mA loop or
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RS232C data terminals are provided on connectors J1
and J2 respectively. Output drivers are separate but the
input receiver is shared. The only modification required
for RS232C interface is the installation of a jumper wire
between pins A and B on link LK2, and supplying+12 V
and -5 V power.

Two-Level I/ 0 Interfacing. During an 1/ O instruction,
the CPU presents the low-order three bits of its N register
on the N2, N1, and NO lines. N3 generates the MRD
signal to indicate the direction of data flow. Thus, the
instructions 61 through 67 and 69 through 6F provide
seven output and seven input commands. These instruc-
tions may be interpreted by the system as either different
commands to the same 1/ O device oras I/ O commands to
different devices as addressed by the N lines.

In a larger system more addresses are needed. In the
Microboard System the following conventions are
established.

e The 61 output instruction is used to transmit a group
number. The output data byte is latched and decoded
by any Microboard in the system having an 1/ O func-
tion. Any 1/ O function is assigned to a group number
and only responds when its group number and its ap-
propriate N register code are transmitted.

e The group number is divided into two parts, the lower

four bits being a one-of-four encoding and the high four

bits being binary encoded. Thus, the number of ad-
dresses provided is 15 binary-encoded plus 4 individual

lines, times the 6 commands left after reserving the 61

and 69. The total number of useful I/ O addressesis 114.

The 69 input instruction is reserved for reading the

latched output of the 61 instruction. The CDP18S607

does not provide this feature, but it may be added where
desired.

The use of the two halves of the group number must be

exclusive. That is, the high-order bits must be zero when

any low-order bit is used, and the low-order bits must be

Table VI - UART Linking Arrangements

UART Group Select

Group 1(0116): LK12:9 Closed; LK1 1:10 Open
Group 2(0216): LK1 2:9Open; LK1 1:10 Closed

SDI to EF4-N
LK1 6:5 Closed; LK10 2:3 Closed; LK10 1:4 Open

UART DA-N to EF4-N

LK1 6:5 Closed; LK10 2:3 Open; LK10 1:4 Closed

UART INT-N to CPU INT-N

LK1 3:8 Closed

Table V - Baud Rate Selection Chart

‘ Switch S1 Output Rate
4 1 Baud*
€ C C ¢C 19200
c C O C 50
c C O o 75
cC O C ¢C 134.5
cC O C O 200
cC O O ¢C 600
cC O O O 2400
O C C ¢ 9600
0O C C O 4800
O C O ¢C 1800
O C O o 1200
O O C ¢C 2400
O O C o 300
O O O ¢C 150
O O O o 110
*Actual input to UART is 16 times the indicated output
rate, assuming a clock frequency of 2.4576 MHz.
O =0Open; C=Closed

zero when the high-order bits are used. Once a group
number is set up, subsequent 62-through-67 and 6A-
through-6F instructions are recognized only by devices
assigned to that group number.

The user may place the UART in one of two 1/ O groups
by the position of a jumper wire on link LK 1. If data bit
DBO is used as a group select, the group number (0000
0001)2 is transmitted by the 61 output instruction to select
the UART. The CDP18S607 comes with the link pre-
printed for group 1.The user also has the option of using
data bit DBI or group number (0000 0010)2 for selecting
the UART. When the UART is selected, the 1/O instruc-
tions 62, 63, 6A, and 6B are reserved for use in the utility
programs UT61 for operating the UART. When the
CDP18S607 is used with Microboard Control and Dis-
play Module CDP18S640V1, which contains the utility
program UT61, the UART must be linked for group 1.

Other settings of links LK1 and LK10, as shown in
Table VI, make it possible to monitor UART signals by
connecting them to flag and interrupt lines.

Parallel 1/0 Interfacing. The parallel 1/O interface
consists of 20 lines provided on connector P2. Two
CDPI1852’s provide one input and one output port. The
input port sets a service request line (SR) when data is
strobed into it. SR is initially linked to EF3. The output
port provides a data available signal (DA) when a byte is
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written into it. For details, see the data sheet for the
CDP1852 (File No. 1166).

The two ports are assigned to 1/O group eight. There-
fore, in order to enable access, a 61 output instruction
with data =0816 is required before read or write may be
performed. Then 1/0 instructions 62 and 6A select the
output or input port, respectively.

Power-On Reset

An RC integrator (R2 and C4 in the logic diagram of
Fig. 5) and a Schmitt-trigger circuit (U23) provide a
long-time-constant (approximately 150 milliseconds) sig-
nal when the +5-volt supply is turned on. This signal
appears in the CLEAR-N input to the CPU, the parallel
I/0 interface, UART, and the 1/ O group-select latches.
After the CLEAR signal, the 1/O group selects are reset,
the output port and its DA are reset, and the input port
goes to a high-impedance state with SR reset. The CPU

CDP188607

initializes and starts processing at location 0000 provided
the WAIT line is not asserted.

The power-on reset is generated through a transmission
gate. External circuits, therefore, may generate CLEAR
on P1-9 or P2-16 using transmission gates, three-state, or
open-collector devices.

If power-on reset is not desired, the removal of C4 will
disable it and an external CLEAR must be provided.

Installation in the RCA Development
Systems CDP18S005 ()
and CDP18S007 (lll)

Replacement of the CDS CPU Module CDP18S102 or
CDPI18S102V1 with the RCA Microboard Computer
CDP18S607 requires some link changes on the
CDP18S607. These changes are:

LK9 — Cut A:B and C:D and install A:D and B:C. If

Table VIl - List of Links and Their Functions

LK1

| LKS LK6

1:10 Select UART - Group 021¢
*2:9 Select UART - Group 0116

3:8  UART Interrupt Line to CPU Interrupt
*4:7 Input Port Service Request to EF3
*5:6 _ Serial Data-In Line to EF4

LK2

A:B__EIA Receiver Operation

1:16 RAM Decoding | *1:16 ROM Decoding
*2:15 RAM Decoding| 2:15 ROM Decoding
3:14 RAM Decoding| 3:14 ROM Decoding
4:13 RAM Decoding | 4:13 ROM Decoding
*5:12 RAM Decoding | *5:12 ROM Decoding
-6:11 RAM Decoding | 6:11 ROM Decoding
7:10 RAM Decoding| 7:10 ROM Decoding
89 RAM Decoding| 8:9 ROM Decoding

_ 1:14 ROM 2716 Operation

3:14 Permanent Connection
4:13 ROM Decoding
*56:12 ROM Decoding
6:11 ROM Decoding
*7:10 RAM Decoding
89 RAM Decoding

*Preprinted links.
§Not applicable to CDP18S607.

LK7
*2:13 ROM CDP1834/2758 Operation A:B__Inhibit ROM
3:12 1.2288 MHz CPU Frequency [TK8
4:11 0.6144 MHz CPU Frequency *1:12 RUN U .
5:10 0.3072 MHz CPU Frequency 2:11 RUN U If Installed in CDP18S005 or
§6:9 4.9152 MHz CPU Frequency CDP18S007
*7:8 2.4576 MHz CPU Frequency 3:10 Not Used
_ _L 4.9 Not Used
*1:16 ROM Decoding *5:8 Clock Frequency Out
2:15 ROM Decoding *6:7  +5V

[ LK9
*A:B EF4 to Backplane
*C:D__+12VI+15V

LK10

1:4 UART DA Line to EF4
*2:3  Serial Data In to EF4

LEA

Not Used

5
3
6
4  Not Used

1
*2:
5:
2:
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+12-volt supply is not needed (it is required only for the
RS232C data terminal transmitter), do not install A:D.

If the +12-volt supply is needed, wire it to location 12,
pin X in the CDS backplane from location 13, pin 20.
Then, on the CDP18S102 module previously removed,
cut Link LK1 so that when it is re-installed, no conflict
results between the +5-volt supply and the +12-volt
supply. The wiring need not be removed when the CPU
Module CDP18S102 is re-installed.

LK8 — RNU to start ROM’s at address 8000. If there is
ROM at 8000 containing a utility program, connect a wire
jumper between 11 and 2 on link LK8 and cut link be-
tween 12 and 1 on link LK8. Then, add a wire to the CDS
backplane from location 12 pin 12 to location 10 pin D.
This connection provides for a memory starting address
of 8000 after the RESET RUN U switches are pressed.

Power — On the CDS backplane, add a wire from
location 12 pin 11 to location 14 pin 11 to provide -5 volts.
This connection is needed only for the RS232C serial
interface, if required.

Memory Address Links. The desired memory ad-
dresses should be set up according to the memory maps of
Tables I through IV. Care should be taken that the CDS
memories are not assigned to overlap the assignment of
the CDP18S607 Microboard Computer.

Connector Matching Cables —
Avallable Separately

CDP18S515 — TTY Terminal Interface Cable

Fits connector J1; 15 feet long; has Molex connector for
20-mA TTY terminal.

CDP18S516 - EIA Terminal Interface Cable

Fits connector J2; 15 feet long; has 25-pin delta and
mating male connectors for EIA RS232C Terminal.’
CDP18S517 - 1/0 Interface Cable

Fits connector P2; 36 inches long; 34-pin flat ribbon
cable; output end unterminated.

Table VIII Table IX

Microboard Computer Parallel I/0 Connector (P2) Microboard Computer 20-mA Serial Interface (J1)
Pin| Signal Pin| Signal " Pin|Signal Pin [Signal

1| DI2-P 2 |GND 1 [VACANT (KEY) 6 [NC

3 |DN1-P 4 | DI3-P 2 INC 7 |DATA OUT SOURCE
5 | DIO-P 6 | DI4-P 3 | DATA OUT RETURN| 8 |DATA IN SOURCE
7 | STROBE P 8 | DI5-P 4 |DATA IN RETURN 9 INC

9 | CLOCK OUT 10 | DI6-P 5 (NC 10 |NC

11| DO7-P 12 | DI7-P

13| DO6-P 14 | CTS-N

. Table X

:"7’ ggi; :g 81&%AR N Microboard Computer EIA RS$232C

19 | pO3-P 20| a-p Serial Interface (J2)

21| DO2-P 22 | DA-N T o

23| DO1.P 24 | EF4-N Pin| Signal Pin| Signal

25 | DOO-P 26 | EF3-N 1 |GND 6 | HIGH LEVEL

27 | INT-N 28 | RTS-N 2 |DATAIN 7 | HIGH LEVEL

29 | DA-P 30(+5V 3 |DATA OUT 8 | HIGH LEVEL

31| EF2-N 32(-5V/I-15V 4 |NC 9 [NC

33 | EF1-N 34| +12VI+15V 5 | VACANT (KEY) 10| GND
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Table XI - Pin Terminals and Signals for the RCA COSMAC Microboard Universal

Backplane Connector (P1)

CDP18S607

Wire Side Component Side
Signal : Signal
Pin Mnemonic Flow Description Pin Mnemonic Flow Description
A TPA-P Out System Timing Pulse 1 1 DMAI-N In DMA Input Request
B TPB-P Out System Timing Pulse 2 2 DMAO-N In DMA Output
C DBO-P In/Out Data Bus 3 RNU-P - Run Utility Request
D DB1-P In/Out Data Bus 4 INT-N In Interrupt Request
E DB2-P In/Out Data Bus 5 MRD-N Out Memory Read
F DB83-P In/Out Data Bus 6 Q-P Out Programmed Output Latch
H DB4-P In/Out Data Bus 7 SCo-P Out State Code
J DBS-P In/Out Data Bus 8 SCi1-P Out State Code
K DB6-P In/Out Data Bus 9 CLEAR-N In Clear-Mode Request
L DB7-P In/Out Data Bus 10 WAIT-N In Wait-Mode Request
M AO-P Out Multiplexed Address Bus 1 —5V/—15V — Auxiliary Power
N Al1-P Out Multiplexed Address Bus 12 SPARE — Not Assigned
P A2-P Out Multiplexed Address Bus 13 CLOCK OuT Out Clock from CPU Osc.
R A3-P Out Multiplexed Address Bus 14 NO-P Out 1/0 Primary Address
S A4-P Out Multiplexed Address Bus 15 N1-P Out 1/0 Primary Address
T A5-P Out Multiplexed Address Bus 16 N2-P Out 1/0 Primary Address
U A6-P Out Multiplexed Address Bus 17 EF1-N In External Flag
\ A7-P Out Multiplexed Address Bus 18 EF2-N In External Flag
w MWR-N Out Memory Write Pulse 19 EF3-N In External Flag
X EF4-N In External Flag 20 +12V/+15V - Auxiliary Power
Y +5V In +5Vdc 21 +5V in +5 V dc
Z GND In Digital Ground 22 GND In Digital Ground
92CS-34444
+5v
CLEAR-N 45V =
:I CLEAR-N
o 24| 2
utee-p —14 23 2 plal 2
[— — DA-P P2 -29 sr-n —23] ' strose-p p2-9
22
0B7- P 20 Tz;— DO7-P P2-11 pg7-p —2! 2 ,.e p2-12
oge-p —22 H2— bos-p  P2-13 oge-p —12 129 pie-
oes-p —&  ourpur  HI— pos-p P2-15 17 18 ple-P Pz -1
N 16 PORT 5 - DB5-P INPUT | —— DI5-P P2-8
DB4-P 9 u2 (o P0+P  P2-17 DBa-p —I3  PORT  LIE 54 p P2-6
g::-: 7] s :g::: ::': 083-P ': -:— DI3-P P2-4
5 s - DB2-P —— D12 -P P2-1
oB1-p —= o 00I-P P2-23 o8l -p —& L5 on-p  p2-3
DBO- P F—— DOO-P \ P2-25 DBO-P 4 -2 pio-p P2-5
ENE T 3] 12 ‘
MRD-NZJ MRD-N2 —]
I/0 SEL-P I/0 SEL-P
= 92cM-34797

Fig. 4 — Logic Diagram of Microboard Computer
CDP18S607 — Parallel 1/0 Interface Portion.
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Fig. 5 — Logic diagram of Microboard Computer CDP18S607 — CPU, Oscillator, and Buffer Portion.
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Fig. 6 — Logic diagram of Microboard Computer CDP18S607 — Memory Portion.
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Fig. 7 — Logic Diagram of Microboard Computer CDP18S607 — UART Serial 1/O Interface Portion.
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Fig. 8 — Layout Diagram of Microboard Computer
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Parts List

C1,C2,C3=15 uF, 20V
C4=15uF, 25V

CR1, CR2, CR3, CR4 = 1N270

J1, J2 = connector, right angle (mates with connec-
tor comprised of housing — AMP 1-86148-2, con-
tact — AMP86016-1, keying plug — AMP 87077-1, 0r
equivalent)

Q1 =2N5139

R1 =22 MQ, % W, 10%
R2 =100 kQ, % W, 5%
R3-R6, R16-R18 =22 kQ, % W, 5%
R7 =3 kQ, % W, 5%

R8 =2.7 kQ, % W, 5%

R9 =10 kQ, % W, 5%

R10 =100 Q, "4 W, 5%
R11=130Q, %4 W, 5%
R12 =11 kQ, % W, 5%
R13=43kQ, % W, 5%
R14,R156 =1 kQ, % W, 5%

S1 = 4-rocker DIP switch
U1 = CD4013BE

U2, U4 = CDP1852CE

U3, US, U11 = resistor module, 22 kQ, 10 pin
U6 = CA3140AE

U7 = CAS160AE

U8 = CDP1854ACE

U12 = CD4066BE

-‘U13 = 4013 Fairchild

U14 = 4702 Fairchild
U15-U18 = MWS5114E
U19 = 4069 Fairchild
U20, U21 = CDP1866CE
U22 = CDP1858CE

U23 = CD40106BE

U24, U25 = CDP1856CE
U26 = CDP1853CE

U27 = CD4071BE

U28 = CD4023BE

U29 = CD4011BE

U30 = CDP1805CE
U31, U32 = CD4050BE
U33 = resistor module, 22 k(, 6 pin

XU9, XU10 = 24-pin socket

Y1 = 4.9152-MHz crystal
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RCA Microboard Computer

The RCA Microboard Computer CDP18S608 is a ver-
satile computer system on a single 4.5 x 7.5 inch card. The
card contains a CDP1805CE CPU, a crystal-controlled
clock, read-write memory, parallel I/O ports, a serial
communications interface, power-on reset, and expan-
sion interface. Four on-board sockets are provided for
read-only memory enabling the user to select 4 to 8 kilo-
bytes of mask-programmable ROM or EPROM, depend-
ing on the applications. Because of its CMOS design and
low current requirements, the power supply and cooling
requirements are minimal. The CDP18S608 Microboard
Computer is designed to provide the key hardware for
various microcomputer applications allowing the de-
signer to concentrate on the software and special require-
ments of his specific application. The CDP18S608 is plug-
in compatible with the RCA MSI Industrial Chassis
Series. For more detailed information on these Chassis,
refer to RCA Microboard Industrial Chassis Series Bro-
chure, MB-8.

Component Features

Central Processing Unit. The central processor for the
CDP18S608 Microboard Computer is the 8-bit CMOS
RCA Microprocessor CDP1805CE. The CDP1805CE
has 16 general-purpose registers each 16 bits wide. Any
one of these registers may be dynamically designated as

2-MHz CRYSTAL

CDP18S608

Features

o. Low-power static CMOS

¢ Operable from single 5-volt supply

o Current required — 7 to 27 mA (typ.)f

o High noise immunity

¢ 2-MHz crystal clock

o Compatible with 1800-Series Development Systems

¢ Stand-alone capability

¢ 1 kilobyte of read/write memory

o Sockets for 4/8 kilobytes of ROM/PROM

o Power-on reset

¢ Counter-timer

o 1800-Series Microprocessor architecture with
enhanced instruction set

¢ Flexible memory and I/0 expansion

¢ 20 programmable parallel I/0 lines

o 4 flag inputs

o Q serial data output

o RS232C or 20-mA serial I/0

¢ 65,536-byte memory space

¢ 44-pin system interface

¢ Temperature range: -40°C to +85°C

o Small board size: 4.5 x 7.5 inches

tDepending whether 20-mA serial interface is used.

the program counter thereby giving the system multiple
program states. Each register may also be used for data

20 PROGRAMMABLE

RS232C (J2) OR
I/0 LINES (P2)

20-mA LOOP(J!)

ADCRESS LATCH
AND DECODE ADDR. BUS
20— . PARALLEL SERIAL
Py 1/0 1/0
CDPIBOSCE INTERFACE INTERFACE
copigs!
/8 i, mwR
KILOBVTE|  haLoBTE
RAM
4 |, |Mwssiiale MRD
SOCKETS ()
CONTROL 8US
MICROBOARD
8US
r DATA BUS INTERFACE

Fig. 1 — Block diagram of RCA Microboard Computer CDP18S608.

ADDRESS sus> 92CM-34794
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" storage and as memory pointers for subroutines, I/0,
stacks and the like. One register each is designated for
DMA and Interrupt pointers. The CDP1805CE provides
a serial data out connection, Q, and four external flag
input pins, EF1 through EF4, which may be used as test
and branch conditions independently.

The CDPI1805CE features 113 instructions, 22 more
than its predecessor CDP1802. These additional instruc-
tions include several powerful instructions such as call
and return, 16-bit register operations, and interrupt con-
trols. The on-chip counter-timer with its control instruc-
tions provides a versatile tool for a variety of timing and
counter applications. The counter-timer feature is de-
scribed more fully below.

Memory. By means of two MWS5114 RAM’s, the
CDP18S608 provides 1 kilobyte of CMOS read-write
memory. Four sockets are provided for four or eight
kilobytes of non-volatile read-only memory. RCA
CDP1834 mask-programmed CMOS ROM’s or 2708,
2758, or 2716 EPROM’ may be used in these sockets.
Each of these memory types may be placed independently
in the 65,536-byte memory space on one kilobyte
boundaries.

1/0. By means of the CMOS programmable I/ O Inter-
face CDP1851, the CDP18S608 provides twenty pro-
grammable 1/0 lines. The software customizes each of
these linesas input, output, bidirectional, or bit-program-
mable with or without unique “handshaking” signals for
each application. A serial communications interface, pro-
vided with both 20-milliampere loop and EIA RS232C
capability, is driven by the Q and EF4 serial I/ O lines of
the CPU. The baud rate and the data format are deter-
mined by software.

Counter-Timer and Controls

The CDP1805CE provides an on-chip 8-bit presettable
timer-counter. Software control of the counter allows the
clock input to be TPA + 32, EFI, EF2, TPAEFI, or
TPAeEF2, in addition to the Decrement-Counter
Instruction.

The counter-timer logic shown in Fig. 2 consists of a
presettable 8-bit down-counter (Modulo N type), and a
conditional divide-by-32 prescaler. After counting down
to (01)16 the counter returns to its initial value at the next
count and sets the Timer/ Counter Interrupt. It will con-
tinue decrementing on subsequent counts. If the counter
is preset to (00)16 a full 256 counts will occur,

During a load instruction to the counter, the counter

STOP INTERRUPT

LSET

UNDERF! gFF Q OUTPUT

8-STAGE |

_, f_T lcgg:#m

DEC Reap

D @

LOAD
92CS~33887RI

Fig. 2 — Timer/Counter diagram for CDP1805CE.

and its buffer register are loaded, and any previous inter-
rupts cleared. If in an active state the counter must be
stopped with a STPC instruction prior to issuinga LDC
command. Read operations do not affect the counter.

The counter has the following five programmable
modes:

1. Event Counter 1: Input to counter is connected to the
EF1 terminal. The high-to-low transition decrements the
counter.

2. Event Counter 2: Input to counter is connected to the
EF2 terminal. The high-to-low transition decrements the
counter.

3. Timer: Input to counter is from the divide-by-32
prescaler clocked by TPA. The prescaler is decremented
on the low-to-high transition of TPA. The divide-by-32
prescaler is reset when the counter is ina mode other than
the Timer mode or stopped by a STPC instruction.

4. Pulse Duration Measurement 1: Input to counter
connected to TPA. Each low-to-high transition of TPA
decrements the counter if the input signal at EF1 terminal
is low. On the transition of EFI to the positive state, the
count is stopped, the mode is cleared, and the interrupt
request latched. If the counter underflows while the input
is low, interrupt will also be set, but the counter will
continue.

5. Pulse Duration Measurement 2: Input to counter
connected to TPA. Each low-to-high transition of TPA
decrements the counter if the input signal at EF2 terminal
is low. On the transition of EF2 to the positive state, the
count is stopped, the mode is cleared, and the interrupt
request latched. If the counter underflows while the input
is low, interrupt will also be set, but the counter will
continue. ___

- Those modes which use EF1 and EF2 terminals as
inputs do not exclude testing these flags for branch
instructions.

The Stop Counter (STPC)command clears the counter
mode and stops counting.
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Microboards

In addition to the five programmable modes, the De-
crement Counter Instruction (DTC) enables the user to
countinsoftware. In order to avoid conflict with counting
done in the Event Counter mode, the instruction should
be used only after the mode has been cleared by a Stop
Counter Instruction.

The Enable Toggle Q command connects the Q-line
flip-flop to the output of the counter, such that each time
the counter decrements from 01 to its next value, the Q
line changes state. This action is independent of the Coun-
ter mode and the Interrupt Enable flip-flops.

Edge connectors are provided for the parallel I/ O lines
and the Microboard bus interface. Right-angle header
connections are provided for the serial communications
interfaces.

Application

The Microboard Computer CDP18S608 may stand
alone and be operated as a complete system. Power may
be supplied through the Microboard Bus Interface con-
nector or the parallel I/ O connector or wired directly to
the board. It may be conveniently operated in conjunc-
tion with other Microboard System components in the
MSI Series of Industrial Chassis.

The low current requirements of the Microboard Com-
puter and other Microboard Systems components permit
operation from a simple, compact wall-type supply such
as the CDP18S023. No cooling fans or heat sinks are
required.

Specifications
Microprocessor
CMOS 8-Bit CDP1805CE with
Call and return instructions
On-chip timer-counter
16 registers each 16-bits wide
16-bit register operations.
Memory Capacity
On-board RAM: 1 kilobyte.
On-board ROM/EPROM: 4 sockets for up to 8
kilobytes.
Off-board Expansion: Up to 65,536 bytes in any user-
specified combination of RAM, ROM, and
EPROM.

Memory Address Map
On-board RAM: Low 1-kilobyte block in any 4-
kilobyte block.

CDP18S608

On-board ROM/EPROM: Depending on type and
quantity of ROM’s, and 1-, 2-, 4-, or 8-kilobyte
block.

1/0 Capacity
Parallel: 20 lines each programmable as input, output,
or bidirectional.
Serial: One input, one output, choice of 20-mA loop or
RS232C. User-programmed baud rate and format.
Counter: 8-bit programmable timer-counter with §
programmable modes.

Operating Temperature Range,
-40°C to +85°C.

Dimensions
4.5 inches