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SENMERAL INFORMATICH L3T
SECTION 1

1.0 GENERAL INFORMATIONM
1.1 Introduction

The dy~4 SYSTEMS DSTD-202 is a 4 channel RS-232C communications
module. It is based on the Z80-3I0 DART which provides full
asynchronous capabilities. The module has software programmable
baud rate generators on a cnannel basis, four auxillary
counter/timer channels and an 8 bit switch input to allow the
tser to input configuration information.

The daisy chain pricrity interrupt logic provides for zutomatic
interrupt vectoring for Z80 processors.

i.2 DSTD Series General Description

The DSTD series was designed to satisfy the need for low cost OEN
microcomputer modules. The DSTD-Z80 BUS uses a motherbcard
interconnect system concept. The modules for the STD-Z80 BUS are
a compact 4.5 x 6.5 inches whiech provides for system partitioning
by function, e.g. CPU, Memory, I/0, etc. This smaller module
size makes system packaging easier while increasing MOS-LSI
densities provide high functionally per module.

1.3 DSTD-202 Features
* Four independent full duplex serial channels

Asynchronous operaticn

He

Operates as DTE or DCE

* Independent software preogrammable Baud-rate clocks
# Receiver data registers quadruply-puffered
* Transmitter data registers double-buffered

Selectable I/0 address

* UMHz option

# Modem cuntrol cn each channel

® Four independent (12 Pin) channel connectors

® Four zuxiliary programmable counter/timer channels

# 8-bit status input register (User jumperable)
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TICNAL HARDUARD

2.0 FUNCTIONAL HARDWARE DESCRIPTION

2.1 : Introduction

202 wutilizes four Z80 micreoprocessor peripheral chips
-3IC DART chips control t“e serial cnannels and two Z&

(3881) chips allow ooft&are programmacility of tne ba
S. The bSaud rate clcc is Denezrated from a cryst
rolied cscillatcr and dcwn counter, Option =strzps on ¢
counter allecw further flexapnility in selecting the oz
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<3 control the source and directicn of the tre
ive clocks on a per cnannel Dasis.
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The Doard has an eight bit status register which can be read oy
the system microprocessor. This register may DbDe used Lo convey
cenfiguration information To the system software. Programming of
the register is via wirewrap Jjumpers.

2.2 Block Diagram Description

Fligure 2=1 is a Dlock diagram illustrating th ma‘
olocks of the D3TD-202 moduls. The following para:s
the fTuncuicn of each of the blccks.

2.2.1 STD BUS Interface

Trne STD BUS interface buffers the data bus, low order address bus
ana thie control lines. 1t contains the I/0 deccde logic toc select
the serial channels, Daud rate generaztors and the status
register. The serizl chnannels occupy sixteen contiguous I/0
address,ports. Tne 2witch regiscter i3 one I/0 port ana may oe
positicned independently of tnhe serial cnannels.
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Serial Cnannel Centreller

1

g gserial 2nznneli controllers are lmplemernted using twe
stek/71ilog Serial Input/Cutpur L3I chips. This chip nandles
ne sSerial to parzllel and parallel to seriazl conversiocons ancg the
t

- e

ala synchronizing. It provides zan interface vetween <GThe
ommunicaticn ccntrol lines and the trocessar bus.

{3 €L ¢t

2.2.3 Base Bzud Rate Cenerator Clock

The baud rate generator clock 1is 2 crystal based oscilleator. It
can be strapped toc provide two different base clcclks, In the
standard boarc these clocks are 1.2288 MHz and 0.6144 HHz, Tne
base clcek precvides the 1nput to the four software programnabdle
caud rate generators. The board 2s shipped from the factory 1s
strapped for a base clock of 1.2288 !MHz which provides {for zsyn-
chronous data rates from 37.5 taud to 76.8k baud.

2.2.4 Programmable Dividers

The programmable dividers are implemented using two Mostek/Zilcg
counter/timers LSI chips. Each chip provides 4 channels, Two

timing channels sre assigned ho =sach communications cnannel. The
first timing c¢channel 1is used as a programmable divider and
provides the transmit and receiver cloceks. The second timing

channel may be used by the system sofftware to provide system
Ciming for its associated communications channel. The base clock
fer this timing channel is 76.8KHz thus zllowing for tine genera-
tiocn of time intervals of zpproximately every 5 ms.

2.2.5 Clock Configuraticn Blccks

The cloek configuration Jumper bDlocks are used tce set up the
source cf the transmit znd recelve clegks for eachkt serial chan-
nel. For asynchronous mode Lhe transmit and receive clock are
typically derived from the on-board preogrammable dividers.

2.2.5 R8-232C Buffers

These buffers provide the level shifting between the on-poard TTL
logic and external R3-232C equipment. Provision is made for a
certain amcunt of signal shaping (conditioning) c¢cn tae receiver
buffers. The transmit buffers provide short cirrult current
limiting of &€ wmilliamps.
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Z2.2.7 DTE/DCE Configuraticn Z1ccKs

Tne DTE/DCE jumpers azllow each channel to De quilckly and easily
confizured as either "data communications equipment or "data
termiral equipmenti®. Tne Clocks z2llow the use ¢i a cornmon or
standard cable for ocotn configurations. “ach chnannel has a
separate Dlock for the contrcl and data lines.

2.2.3 Status Input Register

The status inpuft register consis
and a Jjumper block. The Jjumper ©
each of the bits to a logic '0!
byte 1s placea on ¢

accessed,

s of an & bit cri-state buffer
cck zllows Lhe user to progran
or lcgic '1°'. This eizght oTit
ne data bus when the status register 1is

s

“
1
i
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USER ZELECTABLE CPTICTHE D8TD-202
7 SECTION 3

3.0 USER SELECTABLE OPTIONS

3.1 : Intreduction

The foliowing sections discuss ftne user selection or user
programmable options. This manual concentrates on the "hnardware
selectable cptions™ with only a brief discussion of the systen or
software opticns. The user 1 efered Lo the operaticn manuals
for the serial aeontroller chips zand the counter timer chips
published by the chnip manufacturers (Zilcg, Mostek). In z2daition
the user 1s referred to tne EIA R35-232C 3tandarcs for
asynchronous communlcstlion equipment.

3.2 Address Selection

The board is accessed using programmed I/0 instructions. The
Rboard occupies seventeer [/0 address portus. Sixteen contiguous
ports are used f{or the serial channels; four f ach cnannel.
The seventeenth I1/0 port 13 the switch register and is positioned
independently of the serial channel ports.

3.2.1 Serial 1/0 Address

The sixteen serial I/0 ports are positicned using Juniper olock
JB18. The Jumper blecks consist of 2 reows of four pins. These
pins are used to program tne 'A' side of 2 four bit comparator.
Tne '3'" side of the comparatcr is connected tc¢ the address bus
tits A8 to A7. TProgramming the comparatcoer invelves connecting
the inputs to a logic "' or a logic '0". Row 3 of JB19 is the
input tc the comparator, Bow & is5 a logic '"1' and row C 1is a
logic '0', Eacn pin on row B must e connected Te either row A
or rou C,

PINS PRCCE3SSCR ADDRES3 BITS3
.1?‘;, B: C 1”14
2A, 2, C A5
24, B, C A
44, 2, C A
3.2.72 Status Register Address
The status register address 13 set using Jjumper blecck ¢317. This

jumper block consists of two & pin rows. The pins in Row A are
connected to ground (logic '07). The pins in row B are connected
Lo The inputs of an elgnt blt comparator. Instzlling 2 jumper
Drcgrams tne corresponding comparator input te & lecgic 'O

L
|
—
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legving tnhne JUmper cut prosrans Lhe correspondihg comparasteor
lnput to 2 logic '11., Tne zddress umpers are defined as
Tollows.
FPINS PROCESSOR ADDREZS ZITE

T4 - B AT

2A - B Ab

3A - B AS

LA - B Ad

5A - B A3

BA - B A2

TA - B A1

8A - B AC
3.3 Base Baud Rate Clock

The base baud rate clock 13 genersted from a ¢crystal controlled
oscillator and a divider. Selecting a base clocek dinvolves
choosing the zppropriate tapping ch the divider chain, Cnanging
the Lase cleock changes the range of bauc rates availlaole under
software ceontrel. There are Lwo ranges.

J15 Jumper 3ase Freguen - Asynchronous Range (x18)

1A ~ 1B (Factory use only)

2hA - 2B . 1.2288 MHz 75 toe 76.8k bzud

3A - 38 0.6144 MHz 37.5 to  28.4k vaud
The card is snipped from the factory with the base o ocx 3et at
1.2288 MHz. Only cne jumper in JB15 should be instal. ad.

The base clock is further divided dcwn bty a programriable cdivider
implemented using a channel in a Z80 Counter/Timer Circuit. The
divider can be set to divide by 1 tge 256, Tnhe output of the
procgrammable alvider can then be connected £o the SIC chip. In
asynchrangus modes this signal can e further divided internally
by 64, 32 or 16.

Table 3-1 shows the common taud rates and ftheir correspconding
divider rations for base clock of 1.2288MHz. The table alsc
showg tne percentage deviation from nominal values,

The 2I0 has internal counter chains whichn can be set for x16,
x32, or x&4 in asynchronous modes.

Table 3-1 shows tne asynchronous baud rates using the 35IQ's
internal x16 divider, Using the %32 divider hnzlves the baud
rates (ie 180 Lo 28&,40Q0 btaud)., Using fToe "w&4M divider halves
tne bzud rates zgain, (le. 75 to 19,200 baud).




SRR SELEICTAZRLE CPTLOUS USTh-202
TABLE 2 -1
CONFIGUEATICH OF EAUD REATE GENERATCR(S)
scivider Freguency Asynchronous % Deviaticn
16

1 1,228,800 76,3800

2 614,400 33,400

4 307,200 16,200

& 123,600 G, 800

16 76,800 4,800

21 58,200 2,600 +1.6

22 38,400 2,400

38 323,400 2,000 +1.0

43 385, 600 1,800 ~0.7

&4 19,200 1,200

1286 3,600 600

175 7,020 440 ~0.2

256 4,800 300
3.4 1/0 Port Assignment
The sixteen ports related To the four serial <¢nhannels are
cositiched &s wer paragrapn 3.2.17. The functiconal assignoment
of eacn port is iljustrated in Teble 3-2. The base address shown
in the Table assunes that The 4 bits of JB1S are programmed for a

'3' nexidecimai. These & Bits may be prograzomed To a2ny
nexlidecimal number.

3.5 Counter/Timer Interrupt Vectors

There ave Ltwo CTC's used on Lhe D3TC-202. Their interrupt vecLors
are assigned independently (just as the interrupt vectors cof the
SIC's are assigned independcdently}. The seccnd and fourth cnannels
of 2octh CTC's are designated as "auxiliary timers'". lHote that
setting up the interrupt vectors can only be done using channel
"o of the CTC's. for CTC pregrazmming detzils refer to elither
Zilaog ar tostek data sheet {or the CTC.
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dumber

B0
B1i
B2
B3

B4
B5

87

B3
39
2A
BB

BC
8D
BE
BF

o
n
A
H
o]
53]
3

Data
Contrcl
Baud Eate
Aux Timing

Data
Control
Baud Rate
Aux Timing

Datz
Contrcl
Baud EFate
Aux Timing

Data
Control
Baud Eate
Aux Timing

TABLE 3-3

DSTD~202 COUNTER/TIMER INTERRUPT

Channel

Channel

YECTORS
Port A Raud
Port A Aux
Port B Bsud
Port 3 Aux
Port C Baud
Port C Aux
Port D Baud
Port D Aux

(W]

nnector

J1

JeZ

J3

KAXKXX000
010
100
110

YYYYYO00Q0
010
100

110




YD LT oATT AL

Sr i Lend oD :STD—ZC’E
SECTION 4
4.0 SPECIFICATIONS
4.1 Functional Specifications
4.1.1 Word Size
Data g bits
I/0 Addressing g bits
4.1.2 Cvele Time
MIN. MARX,
DETD-202-2.5 250 Yz 2.5 bz
D3To-2C2-4.0 250 KHz b,0 HWHz
4.1.3 I/0 Addressing

On-board user-progranmnmable, refer tc parzgraeph 3.2.1 for
programning detsils.

4.1.4 Serial Comnmunication Ports

Facn serizl channel has its cwn bBaud rage generztor wnicn wmay bLe
user progranned for the desired baud rate via scftware, For
crogramming details refer to paragrapn 3.3.

4.1.8 Counter/Timer Channels

The DSTD-202 has four counter/timer chann<ls ich may be

W N
programmed via software. Refer Lo paragzraph Z.
programming details.

no
.
=
1
o]
"3

4.1.06 Input Stabus Registers

The board contains an 8 bit input status register wnich may bLe
brogrammed bty the user for system application use,

4.1.,7 Interrupts

The D3TD-202 supports vectcored interrupt generaticn via ooth the
SI0 ang CTC contrecller chips., Each device 13 interrupt vector
pregrammable upen initializaticn., Also, the B3TD-202 supports
full cdaisy chain interrupt pricrity.



4.4.2.1

05TD-202
System Ianterrupt Units
SIU - 4
Electrical Specifications
STD Bus Interface
Bus Inputs One 7T4LE Load maX.
Bus Qutputs IOL - 24 mA min. @V = 0.5VDC
IOH - "15 mA min. @ 90H = E.HVDC

Power Supply Requirements

-12VDC + 5% & 0.20 Amps Max

Operating Temperature

0 degrees to 00 degrees Celsius
Mechanical Specifications

Card Dimensions

4.5 Inches (11.42 c¢cn.) wide by 5.50 Inches (16.51
cm. ) long

0.485 Inchnes (1.22 cm.) maximum neigznt

0.062 Inchnes (0.16 ecm.) printed circuit board
thickness

STD BUS EDGE Connector

56 Pin duzl readcut; 0.125 incn centers

Mating Bus Caonnrector

VIKING 3VHZ8/1CES  (PCB)
VIKING 3VH28/1CHDE (Wirewrap)
VIKING 2VH28/1CH (Solder Lug)
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Serial Chanrel Connectors

L - 12 Pin Duail 0.100 inch zrid

‘ating Connector AMP 87631-8 or eguivslent

)



SECTION 5
5.0 FACTORY HOTICES
5.1 Factory Repair Service

In the event that cifficulty is encountered with tnis unit, it
may be returned directly to dy-~4 for repsir. This service will
e provided free of charge if the unit is returned within the
warranty period. However, units which have been modified or
abused in any way will not be accepted for service, or will be
repaired at the owner's zxpense.

When returning a circuit board, place it inside the conductive
plastic bag in which it was delivered to protect the HCS devices
from electrostatic discharge. THE CIRCUIT BOARD MUST HEVER BE
PLACED IN CONTACT WITH STYROFOAM MATERIAL. Enclcse a letter
containing the fcllowing information with the returned circuit
board:

Hame, address and pnone number cf purchaser
Date and place of purchase
Brief descripticn of the difficulty

Mail & copy of this letter SEPARATELY to:

dy-% 3YSTEMC IKC.,
888 Lady Ellen Place,
Ottawa, Ontario

K1Z 511, Canada

Securely package and mail the circuit board, crepaid and insured,
tc the same address.

5.2 Limited Warrzanty

Dy-4 warrants tnis product zgainst defective materials and
workmansnip for & period of 90 days, This warrznty does not
2pply to any product that nas been subjected to misuse, zccident,
improper installation, improper applicatiocn, or imprcoer cperat-
ion, nor does it a2pply to any prcduct that has been repaired or
altered by other than an authorized factory representative,

There are no warranties which extend beyond those nerein
specifiically given.

NOTICE

The antistatic bag is provided for shipment of the dy-4 PC boards

to prevent damage to the components due to slectrostatic
discharge.

Failure to use this bag in shipment will VOID the warranty.,

wn



APPENDIX A

OPTION JUMPER SUMMARY
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[PER SUMITARY D8TD-202
APPELDIX A

Tnne feollowing 1s a summary of GtThe 23T0-202 co

Jumper Di0CKS

Cnannel 1 DTE/DCE coeonfiguravicn block

Channel 2 DTE/DCE cenfiguration block

Channel 3 DTE/DCE ceonfiguration bDlcek

Channel U DTE/DCE corntfiguraticon block

Channel 1 Clocx configuration block TTL side

Channel 1 Cleock configuration block RE-232C side

Channel 2 Clecex configuration bleck TTL sice

Channel 2 Clock configuration bleock RS-232C side

Channel 2 Clecek configuration bleck TTL side

Channel 2 Cloeck confizuraticn tlock RS-222C sice

Cnannel 4 Clcck configuraticn bleeck TTL side

Channel 4 Clock configuration block RS-232C side

ractory set options

racLory set cptions
Base Daud rate Clcck gption block

Switeh register

Switch register 1/0 address programming bloeck
BUSAK chain

Serial Channel I/0 address nreogramming dlock

DTE/DCE configuration blocks J3 1.,2,3 and 4

Transmit data {cut) i 0 v Connector Pin
Connector Pin 4§ 2 0 o] Receive Datez
RTS (cut) e 0 Cocnnectcr Pin
CTS {(in) 4 0 o Connector FPir
Connector Pin 6 5 o o) DTR (out)

DCD (in) 6 o o Connector Pin
Connector Pin @ 7 0 0 RTS (cut) -
DCD {(in) 8§ o o Connector Pin
+12V through 3k 9 o o) Connecter FPin

tion

(¥

|

-~



GPTICH JUMPER SUMMAZRY SJ3T2-202
A o= 3 CLOCK configuraticn blcecks (TTL side) JBS, &, 7, &, o,
Cleocex cenfizuraticns -  R3S=232C side (JBE,5,1C2,12)
(see Appenaix F}
A 3 C
1 0 o o)
2 0 o o
3 o o o]
TA Feceive Clcclk Drivers QOutput
2A A53-232C Receiver Input
3A Transmit Clock Driver Output
1B Connector Pin 12 (ELIA DD)
25 Connector Pin 10 (EIA DA)
3B Connector Pin 171 (EIA DB)
1C R3-23ZC Receiver Input
2C R5=-232C Driver Quput
3C A5-23°C Receiver Input
A -4 Cleck Configurations TTL side (JB5,7,9,11)
(see Appendix F)
A B C
¢ o) o)
2 G 0 o}
3¢ o} c
1A, 2B, 34 R5-232C Driver Input
LA On-pbecard Clcck Source
i3 53I0 Receive Clock
3B RS~-Z32C Driver
1C RS5-232C Heceiver Cutput
2C RS~232C Recelver Quiput
33C R3=-232C Recelver Qutput
Base Bzaud Rate (Clo JB15
A B
Factory use cnly 1 a0
1.2288 Mz 2 o 0o Clccxk Output
0.6144 MHz 3 c o




CRETION JUNMPER SUMNARY DETD-202
- 5 Switcn Register J216
12345676
C ¢ oo oo oo
B ¢ c oo oo Q¢
A ¢ oo o0 oo o0 O
A1 - AB - connect to VCC logical '1°
i - Cé - connect tc GND logical 'O
B1 - 3wilitch Register bit O
B2 - Switch Register 2it 1
B3 — Switch Register D1t 2
B4 - Switch Register otit 3
B5 - Switch Register bit 4
Bb - Switech Register bit 5
B7 - Switecn Register big &
BE - Switch Register bit 7
A = 7 Switch Fegister I/0 address programming plock J217

Programming the I/0 address block invoives installing a
Jumper for z logic '0' or leaving the Jjumper cub for a2
logic '1'" to create an 8 bit value whicn is ccapared
with the address bus.

123456738

B OO0 C 0O 0 0 QO

A 00 0 0 0 0 0O
A1=-AB Connect to GHD
B3 Compared witn I1/0 address pitc 7
B2 Compared with I/0 address bit ©
B3 Compared witnh I/0 adddres bit 5
B4 Compared with I/0 address bit &4
BS Compared with I/0 address bit 3
36 Conipared witn I/C address bit 2
BY Compared with 1/0 address bit 1
33 Compared with I/0 address bit C

A - & BUSAK c¢hain JB18

This Jumper is normally installed in Z38C ovased systens.

A -9 Serial I/0 zadress programming block

This bleeck sets the position of the 16 I/C gcrts
asscciategd with the U serizl channels, Row A 1is
cecnnected Lo VCC providing a lcggic '"1' and row C 1
connected to GHND providing z logic '0'. EFach of the U
address comparator input (B1 - BZ2) must be ccornnected to

[ Al

9
i
1=



. Gy o rqeds
B D u RS Bl
T A 1

z logic

Al = A4
c1 -
£
Be
B3
B4

DETD-202 STAWKDARD CABLE

SIGHAL MNAME

Crounc

Transmitted Dats
fequest To Send
feceived Data
“lear To Hdeguest
Jata Terminal Resady
JATA Set Ready
uround

Data Carrier Detect
Transmission Timing
Transmission Timing
Receiver Timing (CC

Ay
S
J' or lczig 'V
12 34
C O C 0 ¢
= O 0 ¢ 0
A o 0 0 O
1ogic 1
logic '0!
compared with =zddress
compared with address
compared with address
compared with address
TABLE A-=1

~amn _onn
DIl =ous

bit 4
oit 5
oit 6
vit 7

D31D-202 nB2ss
BOARD COHNNECTOR COMHIECTOR
PIN NUHBER Pl HURDDR
1 1
z z
3 ¥
4 E
5 5
6 20
7 5
g 7
0
(OTE S0OURCEZ) 10 24
(DCE SCURCE} " 15
& SOURCE) 12 17
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APPENDIX B

STD-Z80 BUS PIN OUT AND DESCRIPTION

BU3 MNEMONIC DESCRIPTION

1 5V 5Vde system power

2 5V 5Vdc system power

3 GND Ground - System signal ground and

PC return
4 GND Ground - System signal zround and
DC return

5 -5V -5Vdec system power

9 -5V -ZVde system power

7 D3

a8 D7

8 D2 Data Bus (Tri-state, input/cutput
10 D& active high). DO-D7 constitute an
11 D1 8-bit bidirectional data ovus. The
12 D5 data bpus is used for data esxcnange
13 Do with memory and I/C devices

14 Dy

15 AT

16 Al15

17 Ab Address Bus (Tri-state, ocutout,
18 A4 active high).



ITD-Z40 2US PN CUT

19 A5 AO-A15 make up 3 16-pit 2ddrass bus

20 413 The address Dbus provides tne

21 A zddress for memory (up to 65K

22 A2 oylLes) data exchanges and for 1/0

23 A3 device data exchnanges. I/0

24 AN adcressing uses the lcwer 2 zddress

2 A2 bits to 2llcw the user to directly

26 A10 select up tc 256 input or 256

27 Al cutput ports. AQ 1s the least

z A9 signfilcant zdcress Dict. During

29 AO refresn time, the lower 7 D1tils

30 AB contain a valid refresh address for
dynamlic memories in the system,

21 /HWER Memory Write (Tri-state, output,
active lowl. /WR indicates that
tne CPU data bus holds valid data
to be stored in the zddressed
memory or 1/0 device,

32 /RD Hemcry BReaa (Tri-state, output,
active low)., /RD indicates that the
CPU wants toc read data from memory
or an I/0Q device. The addressed
1/C device or memory should use
this signal tc gate data onto tne
CPU deta bus.

33 /I0RQ Input/,QOutput PRequest (Tri-state,
cubtput, active low). The /IORQ
signal 1indicates thet the lower
half c¢f the address bdus hoids &
valid 1/0 address for an 1/0 read
or write operaticn. An /IGRQ sig-
nal is slso generated with an /M1
signal Wwhen an interrupt 1s being
dcknow .edged to indicate thnan an
interrupt response vectcr can oe
placed on the datz bus, Interrupt
Acknowledge operaticns cccur cduring
/MY time, while I1/0 operations
never occur during /%1 time.

34 /MEMRQ Memory Leguest (Tri-State culput,
active ow). The /WMEMERQ siznal
indicates that tLhe addrsss obus
holds a valid address for a nmenmory
read or write operation.

35 /I0EXP I/0 expansicn, not used on dy-4&

Systems DSTD,



STD-Z80 BUS PIH OUT

36 /HMEMEX Memory expansicn, not usea on
dy-4 Systems DETD cards.

37 /REFRESH /BREFRESH (Tri-state, output, active
low)., /REFEESH inaicates that the
lcvwier 7 bDits of the address bus
contain a refresh address for dyna-
mic memories and fthe /MEMEO signal
should be used to perform a refresh
cycle for all dynamic R2AMs in the
system. During the refresh cycle
A7 is a logic zerc and the upper 8
bits of the address bus contains
the I register.

38 /DEBUG /DEBUG (Input) used in conjunction
with DDT-80 operating system and
the MDX Single Step card for imple-
menting a hardware single step.
Whnen pulled low, the /DEBUC line
will set & latch that will force
the upper three address lines to a
logic 1. To reset this latech, an
I/0 operation must be performed.

29 S M1 Machine Cyecle One (Tri-state, out-
put, active low). /M1 indicates
that the current machine cycle is
in the opcode fetch cycle of an
instruction, licte that during the
execution of a 2-byte opcodes, /M1
will te generated as each opcode is
fetched., These two-Dyte op-codes
always begin with a CBH, DDH, EDH
cr FDH. /M1 also cccurs with /IQRQ
to indicate an interrupt
acknocwliedge cycle.

490 STATUS ¢ CMA priority chain input,
51 /BUSAK Bus Acknowledge {(QOutput, active
low). Bus Acknowledge 1s used to

indicate tc the requesting device
that the CPU address bus, data bus,
and control bus signals have Deen
set Lo their high impedance state
and the external device can now
control the bus.

o



g2 /2USRQ Bus Fegquest (Input, active lowl.

The /ZU3SRQ signzsl is used to re-
guest the CPU &zddress bus, data

bus, and control s3ignal obusg to go
to a nigh impedance state so that
other devices c¢can contrcl those
buses,. When /BUSRQ is activated,
the CPLU will set these buses to a
high impedance state as soon as the
Current CPU machine cycle is termi-
nated, and fthe Bus Acknowledge
{(/BUSAK) signal is activated.

43 /INTAK Interrupt Acknowledge (Tri-state
output, active low). The /INTAK
3igral indicates that an interrupt
acknowledge cyecle 1is in progress,
and the interrupting device snould
place 1ts response vector on the
data bus.

b /INTRQ Interrupt Request (Input, active
low)., The Interrupt Request Signal
is zenerated by I/0 devices, A
reguest will be honored at the end
of the current instruction 1if the
internal software ccontrellec inter-
rubpt enable flip-flop (IFF) is
enabled and 1f the /BUSRQ signal is
not active. When the CPU accepts
the interrupt, an acknowledge sig-
nal (/IORQ during an /7M1) is sent
aut at the beginning of cthe next
instructicn cyecle.

45 JHAITRQ WAIT REQUEST (Input, aciive low).
Wait request indicates to the CPU
Lhat the addressed memory or I1/C
devices are not ready for a data
transfer. The CPU continues to
enter walt states for as long as
this signal is active. The signal
gllcws memory or 1/0 devicaes of any
speed fo DbDe synchronizeu Lo %the
CPU.




TD-280 EU3S PIH OUT

@)1

46 /EMIRQ Non-Maskable Interrupt request (In-
put, negative edge triggered). The
Nocn-Maskable Interrupt request has
a high priority than /INTRQ and 1Is
always recognized at the end of The
current instruction, independent of
the status of the interrupt enatcle
flip-flop. /NMIRQ automatically
forces the CPU to restart to loca-
tion 0066H. The program counter is
automatically saved in the external
stack so that the user c¢can return
t o the Drogranm fthat was
interrupted. Mote that continuous
WAIT c¢ycle can prevent the current
instruction from ending, and that a
/BUSRQ will over-ride a /NMIRC.

47 /SYSRESET System Reset (Output, active low).
The System Reset line indicates
that & reset has been generated
from either an external reset or
the power-on reset circuit. The
system reset will occur cnly once
per reset request and will be ap-
proximately 2 microsecaonds in dura-
tion. The system reset will also
force the CPU program counter to
zero., disable interrupts, set the I
register to COH, set the R register
te O0H and set Interrupt MHode O.

48 /PBRESET Fushbutton Reset (Input, active
Low). The Pushbutton reset will
generate a debounced system reset.

49 /CLOCK Processor Clock (Qutput, active
low). Single phase system clock.

50 CNTRL duxiliary Timing

51 PCO Priority Chain Cutput (Qutput,
active nhigh.) This signal is used
te form a priority interrupt daisy
chain when more than one interrupt
driven device is being used. A
high level on this pin indicates
that no other devices of higher
priority are being serviced by 2
CPL interrupt service routine.



ETD-ZCC ZUS PIY
32 FCI

53 AUX GND
54 AUX GND
55 +12V

56 -12V
NCTES:

%]
I

Pricrity Cnain In {Input, zctive
high). This signal iz usec tc Form
a priority interrupt caisy cnain
when more thnan one interrupt driven
device is being used. A high level
on this pin indicates that no other
devices of higher priority zare
being serviced by a CPU interrupt
service routine,

Auxiliary Ground (Bussed)
Auxiliary Ground (RBussed)

+12Vdc system power

-12Vdc system power

The reference to input and output of a given signal is

made with respect to the CPY module,

O
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APPENDIX C

DSTD-202 PARTS LIST

PROODUCT P&afFT LI ST 290812 Fage 1
FOSZ0Z00 - DETD 202 2.5 REU |
DY4PART  GTY DESCRIFTION DESIBNATION
PTOI2008 1 741308 TTL-i3 u17
TOLE0Ml ¢ 74LSH TTL-Le BE
FTI12085 1 74155 TTL-i3 u27
PTI224d 3 7413244 TTii3 100,024,124
PTI12245 | 7415245 TTL-L3 123
PTI12393 ¢ 7415393 TTL-L3 i2s
PT012482 1 7415882 TTL-LS a2
PTOL300S ¢ 74504 TTi-3 122
ST0IS0I3 2 MK38B2n (Z80-LTC) 2.5 MHZ L10 313,114
PTRIS020 2 MK3887n 2.5 MHZ 51047 U150t
PT0I4081 4 751E8 OR MC14BY INTERFACE Jt,02,U3, 14,05, 08
PI01S0A2 & 75189 NR MC1489 INTERFACE Y708, 19 10, ULt ULe
BTV IR CREE Uty
PT04I331 1 1/4 WATT, 330 ORM, S/ WSISTOR 23
PTCa1871 2 /4 AT, 470 0¥, 5/ RESISTIR R4 RS
PT041472 3 1/4 WATT. d.7K ORM, 51 RESISIR RY,R2 %
PT043002 | 4 PIN, 5 RESISTOR, 4.7K OHY SiP RESISTOR NETWORK W
PI043017 10 PIN, 7 RESISTOR, 4./K OHY, SIP 4ESI3TOR NETWGRY N2
FTOS1006 2 85200/4,7u, A0V REDIAL ELECTROLYTTIC CAPACITOR £31.73
P1952004 29 CXDSEN33:N,330p%, 200V CERAMIC .APQE‘TL,R £5-14.14-23.25-23,20.32
FI0S2005 1 CXOSBX471K, 470pf, 200V CERAMIC CAPACITO T45
PTIEINE 1 mwﬂzs, 0y, 250 TANTALLY CAPACITOR £44
PTOSINB0 3¢ 1ui &3, (.2 LD, 5P.) 1347101 POLYESTER FILM CAPACITOR C1-4,15,24,25 34-37,.35-43
PTOSP000 3 iuf $3,0.2 LD. 3P.)1K47104M,POLYETTER FiLM CAPACITIR £44,547,048,547 £50
FTI73180 2 IN4OBI RECTIFIER 21,2
PTI02004 | FOX 17,5408 MHZ DISCRETE CRYSTAL v
PTIZ2003 3  CHD49SIWIS &0 PIN DOUBLE ROY PEADER JB1-B12,JBi5, 514, 4617, 0847
PTi2P004 7 CHS4934413 34 PIN SINGLE R HEACER J85-1812. 814,813 ,J810
FTI23003 4 37518-2 12 PIN RIGHT ANGLE COMNECTER (AHP TALY) Ji-4
STI24020 1 4d0469-3 20 PIN 1.0, SOCKET uig
PTI2028 7 4403423 28 PIN 1D, SOCKET 113,512
23148 2 mm 340 PIN 1.0, SO0XET BEET
STi20038u INSULATED SHORTING JACK 415-35-1024 (R 8950-223-01-03-13
T34dsn 3; D 207 DY0Rd4é-Hnl-1
PIZU120¢ 1 202 MANUAL




APPENDIX C

DSTD-202 PARTS LIST

1 741503 TTL-tE 417
L 248 .“~LS Ji8
Lo 74LSET The-b yaz
B f%L5244 TIL-L3 y2g,Uzd, uaé
t 74L8248 TTe-is BrK]
{ 74153373 TTL-LS g21
I 745432 Tii-LG £23
Lo 74804 TTi-8 422
I ME33§2n-d (ZEQA-CTLY 4,50 MED OTD si2.d14
3 MK3387n-4 (130A-310/2) 4,30 MHZ 81072 Jis,uié
& 75138 OR MCi488 INTERFACE ol B2,05,04.05, 08
§ 7Si39 OR MCI4RY INTERFACE J7,U8.U7. D16, utd U2
1 PALISLE 1%
A4 WATT, 230 oMM, XY RESTETOR ]
2 14 WATT, 470 SiHM, B RESISTER R, ] _
3 iS4 TT, L4 oM, T RESISTOR R1R2,R

2T8e389z § PIN, 5 ReS1370R, &, 7K GRM SIP RESISTOR NETWORK k)|

[

5704301, P19 PN ? RESISTOR, 4,7K OPH, 512 RESISTOR NETWGRK 2
PTOSI004 2 83200/4.7uf, &Qy RADIAL EIECTROLYTIC CAPACITOR £31,033
BTIZZO0Y 74 CKEOSEM331X,330sf. 210V CEIAMIC CAPACITIR £5-14,84-23,25-33, 30, 32
i CHESEM47IR, 470pf, 230V CERAMIC CAPACITIR £4s
L TABIgHES . fdut, 23V TA VTALJM “‘FQE‘Tu? £44
e i Ltuf a3 0.2 LD, 5P VIRATIO4M POLYESTER Fiild CAPACITOR £1-4,15,24,27,34-37,39-43,
SYORFNOU 9 Liud 43,G.D LD, 59.)2?571J4H,PDLYE:TEQ FI’ cAPACITOR 248,047, £48,047,c30 -
3461 2 IN400! RECTIFIER b2
*7222935 i FOX 19,3408 MH2 DISCRETE CRYSTAL YL _
FTi2ZR0Y 3 CHDSYABWIS 4% FIN DOUBLE REE HEADER aSi-JB12,0818.dbl 4,48l 7 JBYY _
ST13E404 3 CHES93441S 34 PIN SIMOGLE R HEADER JB3-JB12,4B14,J813. 6617
DTI23003 4 3VS14-F 17 PIN RIGHT ANGLE COMNECTOR (atiF THLYY Ji-4
oTi2s020 { 240444-3 20 BIN 1.0, SOCKET d1¥
PTI24028 F &40342-3 ZF PIN I.C, SOCKET 13,l4
STI3S048 F  440379-3 40 FIM 1.0, GOCKET #1344
STI2PA08 4l 1 IMEULATED SHIRTING JACK #15-3E-1(24 OR #450-2712-01-23-10
57344448 § 057D 202 TYEQds4-d-ai-l
FT7L1004 L 302 MMl
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FACTORY PRESET JUMPERS
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USER JUMPER WORKSHEETS
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