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LONGWCRD LOCATION (BITS 0-31)

0DD WORD LOCATION (BITS 0-15) EVEN WORD LOCATION (BITS 0-15)
i DATA LINES D16*-D31% DATA LINES DOO*-D15%
(PRESENT IN OPTION D32 SYSTEMS ONLY) '

FOR A WORD ACCESS, THE DATA IS ALWAYS TRANSFERRED ON DOO*-D15+*.

FIGURE 2-4. Odd Word Location Accesses

LONGWORD LOCATION

.
4 -~ Ty,
AO1+=sH AOt-=L
LONGWORD BITS 16-31 LONGWORD BITS 0-15
D31 D15 DoO
EVEN WORD ADDRESS LOCATION | ODD WORD ADDRESS LOCATION

THE ODD WORD LOCATION (A01 =.1) CORRESPONDS
TO THE LONGWORD DATA BITS D0O*-D15".

FIGURE 2-5. Word Addressing of LONGWORD Locations

2~11



LONGWORD LOCATION
A
’ A
EVEN WORD ADDRESS LOCATION ODD WORD ADDRESS LOCATION
LONGWORD EVEN BYTE ODD BYTE EVEN BYTE ODD BYTE
LOCATION LOCATION LOCATION LOCATION LOCATION
D31 D23 D15 DO? DOO
Byte Address XX. .X00 XX, .X01 X, .XX20 XX..X11
Byte Access
LWORD* high high high high
AO1* high high low low
DS1* low high low high
De0* high low high low
Word Access
LIWORD* high Note high Note
AQl* high 1 low 1
DS1* low low
DSO* low low
LONGWORD Access
LWORD* low Note Note Notes
AQ1* high 2 3 2§ 3
DS1* low
Dso* low
s
NOTES:

1. Not legal to access 16 bits of data on an odd byte address.

2.
3.

FIGURE 2-6.

2-12

Not legal to access 32 bits of data on an odd byte address.

Not legal to access 32 bits of data on an odd word address.

Byte Location Numbering
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INTERRUPT
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INTERRUPT
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’ INTERRUPT INTERRUPT INTERRUPT
nzou:sr ACKNOWLEDGE SERVICING
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FIGURE 4-6. The Three Phases of an Interrupt Sequence
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4.5.2 INTERRUPT HANDLER

Figure 4-14 shows the block diagram of an INTERRUPT HANDLER. The INTERRUPT
HANDLER consists of three sub—elements:

a. Interrupt prioritizer
b. Address bus driver
c. Data bus controller

o ' USER'S DEVICE I
]
-
°
e
" — — T il e STTRRNEE  ti— — U — — ——— — — i  e— —prEE  t—  —
: s 1
Ql - HIGHEST LEVEL-ACKLEVEL (1-3) <
ol X WRITE® & DgO# ® 1
| - ACKNOWLEDGED RELEARED 0
L 4
=l
| J f___—"_""‘ ‘ [ ]
| READ |
PEVICE STATUS/ID
DEVICE |
I INTEARUPT | waNTS BUS 37 “""‘T“ iohi “:::" WEELAALNE D:un |
PRIORITIZER |' REQUESTER 8
| | I DRIVER CONTROLLER |
i Y S L — 31 _ _TTFE%
*
L L] L d L ]
; - » ~ . . :;
€ N ol = Wl o« x
£ 3 < «| « | o|e|®
[ ™ ' ' -« - ol ) !
* [ . - - | 3 ol | *
o [ - °© I3 al®
o Lol L) b -3
! [ ] o < [-]
A T Y 9 . A | A
¢
YERSADuUs
) ¥

FIGURE 4-14. Block Diagram: INTERRUPT HANDLER

4-29




ACKNOWLEDGED =M

MASK « 8 A IRQ7*=H A |ROG" =L

MASK « 2 AIRQ3" THRU IRQY*CH A IRQ2*=

ACKNOWLEDGED =H

ACKNOWLEDGED zH

L/ H
LHL

L

HAIRQ4®

MASK4 <« 4 A IRQ3* THRU IRQT*

THE STATES ON THIS DIAGRAM ARE LABELLED
ACCORDING TO THE LEVELS OF THE INTERRUPT

PRIORITIZERS OUTPUT LINES.

| DEVICE WANTS BUS

wits | AR | AR
FIGURE 4-15.

State Diagram for the Interrupt Prioritizer .

of a Seven Level INTERRUPT HANDLER
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62.5 % t1ne

-
8YSCLK 2.0v 2.0V
0.8V 0.8V
25.0 ns min
37.5 ns max 625t 1 ns
g

FIGURE 5-2. System Clock Timing Diagram

5.2.1.2 AC Clock (ACCLK) Specification

The AC clock is a 50 or 60 hertz (nominal) signal derived from the power supply
line frequency. It can be used as a clock source to generate time-of-day, or to
detect line frequency zero-point crossings. Figure 5-3 illustrates the timing
relationship between the edges of ACCLK and the zero crossings of the AC line.
ACCLK edges may lead or lag the AC zero crossing by a maximum of 115 usecs on a

50 cycle system, or 95 usecs on a 60 cycle system.

AC INPUT

2 DEGREES MAX
PHASE LEAD/LAG

AC CLK /

FIGURE 5-3. AC Clock Timing Diagram
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5.3 POWER MONITOR MODULE

This module is usually an external PC board (Figure 5-5) upon which the ACFAIL*,
ACCLK, and (optionally) TESTO*, TEST1*, and SYSRESET* drivers are located.

Logic to interface an operator's panel and to detect power fail may also be
placed on this circuit card.

ACFAIL # 4 COWER
veRsa < Accik, | .
SAbus MONITOR POWER

ACKPLANE SUPPLY
BAC o1 woouee

e

RESET, TEST (?)
TESTO *
OPTION = TEST1 *,
SYSRESET CONTROL
PANEL

FIGURE 5-5. Block Diagram of POWER MONITCR Module

The ACFAIL* and SYSRESET* signals and the point at which the system DC woltages
violate specification have certain timing constraints. These constraints are
spelled out in Figures 5-6 and 5-7.



DC POWER WITHIN SPEC. DC POWER OUT OF SPEC.
- T -
ACFAIL* \
. 2 MILLISECONDS | 50 MICROSECONDS __ |
MINEMUM MINIMUM
SYSRESET* \

FIGURE 5-6. System Power Fail Timing

DC POWER
OUT OF SPEC. DC POWER WITHIN SPEC.

- 200 MILLISECONDS N

, MINIMUM =

;
/ SYSRESET*
200 MILLISECONDS o
MINIMUM

/ ACFAIL"

FIGURE 5-7. System Power Restart Timing
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7.3 ELECTRICAL SIGNAL CHARACTERISTICS

Other than power supply lines, all VERSAbus signals are limited to positive
levels between 0 and 5.0 volts. As described in paragraph 1l.4.1, the.signal
levels are:

a. 0.0V
b. 2.0 V

Low level < 0.B V

<
< High level < 5.0 V

Figure 7-1 gives a simple graphic representation of these levels.

0.8 v \\\ \\\ L{;w\u\v;'-\ \\\ \\

FIGURE 7-1. VERSAbus Signal Levels

Depending on the function required, VERSAbus uses three-state, wired-OR, and
totem pole drivers. ‘The drivers are specified in paragraph 7.4, and the
receivers are specified in paragraph 7.5. Appendix C lists signal lines by
function, and gives their associated characteristics.
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CLEAR MYLAR INSULATOR

TWO SDED DOARD —

MYLAR INSULATOR —

TWO BIDED BOARD —

FIGURE 8-1. Typical Multilayer Backplane/PCB Construction Technique
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CLEAR MYLAR INSULATOR

CONTACT
SIGNAL LANDS
LAYER 1
L
YER
VOLTAGE PLANE LA 2 .
l ' MYLAR INSULATOR
I
MYLAR ‘
INSULATOR
LAYER 3
GROUND PLANE \ /'—"“ S
SIGNAL LANDS - LAYER 4

\muwan PIN

PRESS-FITTED
CONTACT POINT

FIGURE 8-2. Typical Multilayer Backplane/PCB Cross-Sectional Area View
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VIEW FROM FRONT OF BACKPLANE

BACKPLANE

CARD RACK

| n:l COMPONENT

E-' VERSABOARD
L=
I

f[ COMPONENT I=|]

J(noomx) VERSABOARD

| |-|:| COMPONENT J:n

VERSABOARD

PCB
(.90 MIN)

(3>

o 1 |

|

¢ m’*'“l” n:f COMPONENT I:ll

VERSABOARD

wwe
{1.40 MIN)

A—O————

"

|

||=( COMPONENT ].Tl

VERSABOARD

(650 +.005)

FIGURE 8-4. Backplane/VERSAboard Dimensional Requirements
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BIFURCATED
CONTACT

/ e

3

360 BOARD
INSERTION

'

! \ \ N \
\ \ \ \
N N N\ N
850 N N N
N \ N N
\ \ \ \
) \ \ \
\ N N N
N - \ N \
| NEH K N N
A H

_a

ST7+,020

025 —P -
SQUARE WIREWRAP PIN

MULTILAYER n
SACKPLANE ‘
200

VERBABOARD REMOVED VERSABOARD INSERTED

CAUTION

THE ABOVE DIMENSIONS CAN VARY,
DEPENDING ON MANUFACTURER.

FIGURE 8-5. Typical Backplane Edge Connector
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BACK SIDE OF BACKPLANE

AMP 2-PIECE KEYING HEADER

RIBBON CONNECTOR

PLASTIC STRAIN RELIEF LOOP HANDLE

FIGURE B8-6. I/0 Cable Connection
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BACK SIDE PIN
.—/_ NUMBERING
2 X

/_Ua_ X 2 X
v xlT U xy LA x| lﬁ\
1] J2 J3 \ FRONT SIDE PIN
NUMBERING

(COMPONENT SIDE)

N uﬁ/_/‘:aau.&:r& -

SOLDER $IDE

120 2

SOLDER SIDE

140 @p———— BACK BIDE PIN
NUMBERING

VIEW FROM FRONT BIDE OF VERSAboard

FIGURE 8-10. VERSAboard Reference Designations and Pin Numbering Standards
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APPENDIX A

GLOSSARY OF VERSAbus TERMS

Axx* - the symbolic notation for a particular address 1line on the
VERSAbus, where 'xx' may have the values 01 through 31. These
lines are driven by the module currently designated as the
VERSAbus MASTER to selectively address one and only one other
module. The module is designated as the addressed SLAVE for the
purpose of initiating a data transfer between two modules.

A24 = the VERSAbus option which Iidentifies a particular module as
capable of driving or responding to only 23 address lines. (See
the section on SUBSET compatibility for further information.)

A32 - the VERSAbus option which identifies a particular module as
capable of driving or responding to all 31 address lines. (See
the section on SUBSET compatibility for further information.)

APARITY0* - the parity line associated with the signal lines A0l* through
A23*%, LWCRD*, and AMO* through AM7*, This line represents the
'exclusive OR' of the 32 lines above. Therefore, the 'exclusive
OR' of this line with all of those lines should always be zero.
This condition is often referred to as even parity. If the MASTER
currently in control of the VERSAbus and the SLAVE being addressed
are both option AP {(meaning: address parity), then the MASTER will
generate this parity signal and the SLAVE will verify it. (See
the section on SUBSET compatibility for further information on
other combinations of MASTER and SLAVE options.)

APARITY1* - the parity line associated with the signal lines A24* through
A3l*, This line represents the exclusive OR of these eight
additional address lines used in extended addressing on the

‘ VERSAbus, Option A32., (See APARITYO* for additional details and

+ the section on SUBSET compatibility for information on
combinations of MASTER and SIAVE options.)

AP - the option designated when a module will properly generate (if
MASTER) or test (if SLAVE) address parity.

APVAL¥ - a signal line driven low by AP MASTERS whenever they place an
address on VERSAbus. This low level indicates to the addressed
SLAVE that the APARITY lines are valid. If the SLAVE is option
AP, it will verify this parity.

ARBITER ~ the term used to reference the logic circuitry connected to
VERSAbus at slot 1 to perform the task defined as ARBITRATION.
(See ARBITRATION for additional definition. See the chapter on
bus arbitration for detailed description.) ,

ARBITRATION - the task of assigning control of the data transfer bus on a

priority basis to a requester. (For detailed material, see the
chapter on bus arbitration.)
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AG* = the address strobe line of the VERSAbus. When a MASTER has

BGXIN* /BGXOUT* —

BRx* -

Mx* -

DPARITYO* -

assumed control of the bus and has driven this line low, it is
a signal to all SLAVES that the address bus is now valid and
that a data transfer is initiated. The last act of a given
MASTER in a data transfer cycle must be to release this line to
the TRI-STATE condition, so that all units may know that this
data transfer is over and that, if the 'bus busy' line is also
released, the DIB is now available to be reassigned to the next
MASTER. For detailed information on timing considerations, see
the timing section of the Data Transfer Bus chapter.

the symbolic notation used for a particular bus grant line on
the VERSAbus, where 'x' may have the values 0 through 4. These
lines are used to grant a particular level of data transfer bus
access from the bus ARBITER, and represent a set of lines on
the bus which are not bused, but daisy-chains. In particular,
this nomenclature refers to the signal being forwarded to the
next module in the chain. If this module does not use the
particular level in question, the path from BGxIN* to BGxOUT*
will probably be a jumper; but if this board uses the level,
the signal will be passed through an AND gate, so that if the
board receives the signal, and has a request pending, it may
inhibit the signal from continuing down the bus and triggering
activity on two MASTERS simultaneously. Not only does this
methodology provide a means for having more MASTERS than levels
of bus request, but it provides a secondary level of
prioritization within a given level of bus request, which is
physically determined by proximity to slot 1. (See also the
chapter on bus arbitration.)

the symbolic notation used for a particular bus request line on
the VERSAbus, where 'x' may have the values 0 through 4. These
lines are used to request control of data transfer bus access
from the bus ARBITER.

the symbolic notation for a particular data 1line on the
VERSAbus, where 'xx' may have the values 00 throuwgh 31.
These lines are used by one module to selectively transfer data
to one and only one other module.

an acronym for DATA TRANSFER BUS. ‘This is the particular
subset of VERSAbus lines involved in a data transfer,
consisting of the address lines, the address parity lines, the
data lines, the data parity lines, and the lines LWORD*,
WRITE*, AS*, DSO*, DS1*, DTACK*, and BERRY,

the parity line associated with the signal lines DO0* through
DO7*., This line represents the ‘exclusive OR' of those eight
data lines. Therefore, the ‘exclusive OR' of this line with
all of those lines should always be 2zero. This condition is
often referred to as even parity. If the module currently
providing data to the VERSAbus is defined as having option DP,
it will generate this signal. If the wmodule currently
receiving the data is defined as having option DP, it will
verify this parity and flag errors. (See the section on SUBSET
compatibility for further information on various combinations
of options.)



DPARITY1#*

DPARITY 2%

DPARITY3*

DPVAL*

DP

LONGWORD

LWORD*

MASTER

NDP

NPF

- the parity line associated with the signal lines DO8* through

D15%. This line represents the ‘'exclusive OR' of eight of the
data lines referenced by DSl*, (See DPARITYO* for more details.)

- the parity line associated with the signal lines D16* through

D23*., This line represents the ‘exclusive OR' of eight of the
data lines used during longword transfers, and is only driven by
modules having option D32. (See DPARITYO0* for more details on
parity, and the section on SUBSET compatibility for further

information on various combinations of options.)

- the parity line associated with the signal lines D24* through

D31*. This line represents the ‘'exclusive OR' of eight of the
data lines used during longword transfers, and can only exist on
modules having option D32. (See DPARITYO* for more details on
parity, and the section on SUBSET compatibility for further
information on varicus combinations of options.)

- a signal line driven low by DP MASTERS and DP SLAVES whenever they

place data on VERSAbus. This low level indicates to the
MASTER/SLAVE receiving the data that the DPARITY lines are valid
and may be used to verify data.

- the option designated when a module will generate data parity when

presenting data, and test data parity when receiving data.

- a data transfer operation inwolving 32 bits of transferred data,

which is invoked by a MASTER module driving the signal LWORD* to
the low state. Note that only modules classified as having option
D32 can be expected to transfer long words. (See the section on
SUBSET compatibility for further material.)

- the signal on the VERSAbus used to inwoke 32-bit data transfers

(See also LONGWORD.)

a module capable of regquesting control of the VERSAbus data
transfer bus via its associated REQUESTER, and upon being signaled
by its REQUESTER that the data transfer bus has been granted, is
capable of addressing another module by driving the address lines
and sending data to or receiving data from the module so
addressed.

- the option designated when a module will not generate (if MASTER)

or test (if SLAVE) address parity.

the option designated when a module will not generate or test data
parity.

~ the option designated for a VERSAbus ARBITER which does not have

the additional logic on board to allow response to a system MASTER
under emergency conditions such as power down. (See chapter on
bus arbitration and definition of PF for further details.)

- the option designated for a VERSAbus ARBITER capable of responding

to the BREL* signal as an emergency bus request. (See chapter on

bus arbitration for further details.)
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READ - & data transfer initiated by a MASTER, with the data flow from
MASTER to SLAVE.

SLAVE - a module capable of decoding the address lines of the VERSAbus,
and properly responding to a MASTER by accepting or rejecting
data transfers via the DTACK* and BERR* response lines when the
address presented matches one recognized by this SLAVE as within
its range.

System MASTER - a designation for that MASTER which has the responsibility for
saving and restoring data at system power up, system power down,
and other emergency handling. Through the use of a PF ARBITER, .
the system MASTER can gain quick control of the data transfer
bus for emergency purposes.

WRITE -~ a data transfer initiated by a MASTER, with the data flow from
MASTER to SLAVE.
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INTRODUCTION

This appendix describes the VERSAbus pin connections.

APPENDIX C

VERSAbus CONNECTOR/PIN DESCRIPTION

The following table

identifies the VERSAbus signals by signal mnemonic, connector and pin number,

and signal characteristic.

driven by the master.

Unless otherwise specified, all signal lines are

VERSAbus Signal Identification

CONNECTOR

SIGNAL AND

MNEMONIC PIN NUMBER SIGNAL NAME AND DESCRIPTION

ACCLK Jl: 69 AC CLOCK -~ Open collector driven clock signal
generated by the power monitor that indicates the
power line frequency and zero voltage transition
points.

ACFAIL* Ji: 78 AC FAILURE - Open—collector driven signal which
indicates that the AC input to the power supply is
no longer being provided or that the required
input voltage levels are not being met.

ACKIN® Jl: 95 ACKNOWLEDGE IN - Totempole driven signal. ACKIN*
and ACKOUT* signals form a daisy-chained
acknowledge. The ACKIN* signal indicates to
VERSAboard that &an acknowledge cycle is in
progress. _

. ACKOUT* Jl: 96 ACKNOWLEDGE OUT - Totem—pole driven signal. ACKIN*

¢ and ACKOUT* signals form a daisy-chained
acknowledge. The ACKOUT* signal indicates to the
next board that an acknowledge cycle is in
progress.

AMQO*-AM7* Jl: 59,60, ADDRESS MODIFIER (bits 0-7) - Three-state driven

63,83-86, lines that provide additional information about
94 the address bus - such as size, cycle type,
and/or DTB master identification.

APARITYO* Jl: 33 ADDRESS PARITY 0 - Three-state driven signal which
provides an even parity bit for address bits
AQ1*=223*%, LWORD*, and AMO*-aM7*,

APARITY1* J2: B8 ADDRESS PARITY 1 - Three-state driven signal which

provides an even parity bit for address’ bits
A24*-A31* for use in 32-bit expansion.




VERSAbus Signal Identification (cont'd)

CONNECTOR

SIGNAL AND

MNEMONIC PIN NUMBER SIGNAL NAME AND DESCRIPTION

APVAL* Jl: 117 ADDRESS PARITY VALID - Three-state driven signal
that indicates that valid parity has been placed
on the appropriate APARITY lines.

AS* Jl: 30 ADDRESS STROBE - Three-state driven signal that
indicates a valid address is on the address bus.

AD1*-p23% Jl: 36-58 ADDRESS bus ({bits 1-23) - Three-state driven
address lines that specify a memory address.

A24*-p31* J2; 89-96 ADDRESS bus (bits 24-31) - Three—-state driven
optional address lines that specify an extended
memory address.

BBSY* Jl: 112 BUS BUSY -~ Open-collector driven signal generated
by the current DIB master to indicate that it is
using the bus.

BCLR* Jl: 113 BUS CLEAR - Totempole driven signal generated by
the bus arbitrator to request release by the
current DIB master in the event that a higher
level is requesting the bus.

BERR* Jl: Bl BUS ERROR - Open-collector driven signal generated
by a slave. This signal indicates that an
unrecoverable error has occurred and the bus cycle
must be aborted.

BGOIN®- Ji: 97,99, BUS GRANT (0-4) IN - Totempole driven signals

BG4IN* 101,103, |generated by the Arbiter or Requesters. Bus grant

105 in and out signals form a daisy-chained bus grant.

’ The bus grant signal indicates to this board that
it may become the next bus master.

BGOOUT*- Jl: 98,100, |BUS GRANT (0-4) OUT - Totempole driven signals

BG40UT* 102,104, |generated by Requesters. Bus grant in and out

106 signals form a daisy-chained bus grant. The bus
grant out signal indicates to the next board that
it may become the next bus master.

BRO*-BR4* Jl: 107-111 | BUS REQUEST (0-4) - Open—collector driven signals
generated by Requesters. These signals indicate
that a DT® master in the daisy-chain requires
access to the bus.

BREL* Ji: 114 BUS RELEASE - Operm—collector driven signal

generated by an emergency requester to indicate to
the current DTB master that the master must clear
the bus within 16 data transfer cycles. It also
informs the arbiter that a highest priority bus
request exists.
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VERSAbus Signal Identification (cont'd)

SIGNAL
MNEMONIC

CONNECTOR

AND
PIN NUMBER

SIGNAL NAME AND DESCRIPTION

DPARITYO*

DPARITY1*

DPARITYZ2*

DPARITY3*

DPVAL#*

DSO*

DEl*

DTACK*

DOO*-D15%

D16*-D31*

Jl:

Jl:

J2:

Ji:

Jl:

Jl:

Jl:

Jl:

S

21

22

103

104

118

25

26

5-20

105-120

DATA PARITY 0 - Three-state driven bidirectional
signal, generated by either the master or the
slave, which provides an even parity bit for data
bits DOO*-D07*, )

DATA PARITY 1 - Three-state driven bidirectional
signal, generated by either the master or the
slave, which provides an even parity bit for data
bits DOB*-D15*,

DATA PARITY 2 ~ Three-state driven bidirectional
signal, generated by either the master or the
slave, which provides an even parity bit for data
bUS DlG*_DZB*o

DATA PARITY 3 ~Three-state driven bidirectional
signal, generated by either the master or the
slave, which which provides an even parity bit for
data bits D24*-D31*,

DATA PARITY VALID - Three-state driven bidirec-
tional signal that indicates during a data
transfer that valid parity has been placed on the
appropriate DPARITY lines.

DATA STROBE 0 - Three-state driven signal that
indicates during byte and word transfers that a
data transfer will occur on data bus lines
(DOO*-D07%} .,

DATA STROBE 1 - Three-state driven signal that
indicates during byte and word transfers that a
data transfer will occur on data bus lines
(DO8*-D15%) .

DATA TRANSFER ACKNOWLEDGE - Open—ccllector driven
signal generated by a DTB slave. The falling edge
of this signal indicates that wvalid data is
available on the data bus during a read cycle, or
that data has been accepted from the data bus
during a write cycle.

DATA BUS (bits 0-15) =~ Three-state driven
bidirectional data lines that provide a data path
between the DIB master and slave.

DATA BUS (bits 16-31) - Three-state driven
bidirectional data lines that provide an expanded
data path between the DTB master and slave for the
optional expanded data bus configuration (option
EADB) .
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VERSAbus Signal Identification (cont'd)

COMNNECTOR
SIGNAL AND
MNEMONIC PIN NUMBER SIGNAL NAME AND DESCRIPTION
GND Jl: 3,4,23, GROUND
24,27,28,
31,32,61,
62,67,68,
71,72,
119,120,
123,124,
135-140
QD J2: 1-6 GROUND
GND J2: 97,98, | GROWND (EXPANDED BUS OPTION ONLY)
101,102

GND (:lSV) J2: 13,14 ANALOG GROUND

[I/C PIN] J2: 17-66 INPUT/OUTPUT PIN - I/0 signal lines set aside for
user peripheral interfacing applications on
expanded bus backplanes.

J2: 17-66, INPUT/OQUTPUT PIN - I/0 signal lines set aside for
71-120 user peripheral interfacing applications on
non-expanded bus backplanes.

IRQI*~IRQ7*| J1: 87-93 | INTERRUPT REQUEST (1-7) ~ Open-collector driven
signals, generated by an interrupter, which carry
prioritized interrupt requests. Level seven is
the highest priority.

LWORD* Jl: 35 LONGWORD -~ Three—state driven signal specifying

’ that the cycle is a byte/word transfer (when high)
or a longword transfer (when low). LONGWORD
transfers are only possible between an option D32
MASTER and an option D32 SLAVE using an expanded
backplane.

[RESERVED] Jl: 64,66, RESERVED - Signal 1lines reserved for future

73,75,76, VERSAbus enhancements These lines must not be
77,82, used by users.
115-116
J2: 71-87, RESERVED - (EXPANDED BUS backplanes ONLY.)
99,100 —
SYSCLK Ji: 70 SYSTEM CLOCK - A constant 16 MHz clock signal that

is independent of processor speed or timing. This
signal is used for general system timing use.
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VERSAbus Signal Identification {cont'd)

CONNECTCR
SIGNAL AND .

MNEMONIC PIN NUMBER SIGNAL NAME AND DESCRIPTION

SYSFAIL* Jl: 80 SYSTEM FAIL - Open-collector driven signal that
indicates that a failure has occurred in the
system. This signal may be generated by any
module on the VERSAbus.

SYSRESET* Jl: 74 SYSTEM RESET - Open-collector driven signal which,
when low, will cause the system to be reset.

TEST(O*=~ Jl: 65 SYSTEM TEST = Open collector driven signals that

TEST1* 79 specify the mode to be entered when the SYSRESET*
line is released.

WRITE* Jl: 34 WRITE - Three-state driven signal that specifies
the data transfer cycle in progress to be either
read or write. A high level indicates a read
operation; a low level indicates a write
operation.

+5V STDBY J1l: 133-134 +5 Vdc STANDBY - This line supplies +5 Vdc to
devices requiring battery backup.

+5V Jl: 1,2,

129-132
+5 Vdc Power — Used by system logic circuits.
J2: 7-10
+12v Jl: 125-128
+12 Vdc Power -~ Used by system logic circuits.
J2: 11,12
,+15V J2: 69,70 +15 Vdc Power ~ Used by system analog circuits.
-12v Jl: 121,122
=12 Vdc Power - Used by system logic circuits.
J2: 15,16
-15v J2: 67,68 =15 Vdc Power - Used by system analog circuits.
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APPENDIX D

VERSAbus BACKPLANE EDGE CONNECTOR J1
AND

VERSAboard EDGE CONNECTOR Pl
FDENTIFICATION

INTRODUCTION

This appendix identifies the VERSAbus backplane edge connector J1/Pl pin
assignments. The following table lists the pin assignments bv pin number order.

J1/Pl Pin Assignments

0D PIN EVEN PIN
NUMBER SIGNAL NUMBER SIGNAL
(Pl COMPONENT SIDE) MNEMONIC (P1 SOLDER S1DE) MNEMONIC
1 +5V 2 +5V
3 GND 4 GND
5 DOO* 6 DO1*
7 DO2* 8 DO3*
9 D04+ 10 DO5S*
11 DOG* 12 DO7*
13 DOB* 14 DO9*
15 D10* 16 Dll*
17 D12* 18 D13*
19 D14* 20 D15%
21 DPARITYO* 22 DPARITY1*
23 GND 24 GND
25 DSO* 26 DSl*
27 GND 28 @D
, 29 DTACK* 30 AS*

A 31 QND 32 @D
33 APARITYO* 34 WRITE*
35 LINORD* 36 AD1*
37 AD2* 38 AD3*
39 AD4* 40 AQS*
41 ADG* 42 ADT*
43 ADB* 44 ADS*
45 Al0* 46 All*
47 Al 2% 48 Al3%
49 Al4* 50 AlS*
51 AlE* 52 AL7*
53 Al8* 54 Al9*
55 A20* 56 A2l*
57 A22% 58 A23+
59 AM4* 60 AMT7*
61 GND 62 GND
63 AM3* 64 [RESERVED]
65 TESTO* 66 [RESERVED]
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J1/Pl Pin Assignments (cont'd)

oOD PIN EVEN PIN
NUMBER SIGNAL NUMBER SIGNAL
(P1 COMPONENT SIDE) MNEMONIC (P1 SOLDER SIDE) MNEMONIC
67 @D 68 GND
69 ACCLK 70 SYSCLK
71 @D 72 QD
73 [RESERVED)] 74 SYSRESET*
75 [RESERVED) 76 [RESERVED]
77 [RESERVED] 78 ACFAIL%
79 TEST1# 80 SYSFAIL*
81 BERR* 82 [RESERVED)
B3 AMO* 84 AM1*
85 AM2* 86 AME*
87 IRQL* 88 IRQ2*
89 IRQ3* 20 IRQ4*
91 IRQ5* 92 IRQ6*
93 IRQ7* 94 AMS*
95 ACKIN* 96 ACKOUT*
97 BGOIN* 98 BGOOUT*
99 BG1IN#* 100 BG1OUT*
101 BG2IN* 102 BG20UT*
103 BG3IN* 104 BG30UT*
105 BG4IN* 106 BGAOUT*
107 BRO* 108 BR1*
109 BR2#* 110 BR3*
111 BR4* 112 BESY*
113 BCLR* 114 BREL*
115 [RESERVED) 116 [RESERVED]
117 APVAL* 118 DPVAL*
119 @D 120 QD
121 -12v 122 -12V
123 GND 124 QD
125 +12V 126 +12V
127 +12v 128 +12V
129 +5V 130 45V
131 +5V 132 +5V
133 +5V STDBY 134 +5V STDBY
135 @D 136 @D
137 GND 138 Qb
139 GND 140 GND
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APPENDIX E

VERSAbus BACKPLANE EDGE COMNECTCR J2
AND
VERSAboard EDGE COMNECTCR P2
IDENTIFICATION

INTRODUCTION

This appendix identifies the VERSAbus backplane edge connector J2 pin
assignments. Table 1 lists the J2/P2 pin assignments by pin number order for
the expanded bus option. Table 2 lists the J2/P2 pin assignments for the
non-expanded bus option.

TABLE 1. J2/P2 Pin Assignments for the Expanded Bus Option

0DD PIN EVEN PIN
NUMBER SIGNAL NUMBER SIGNAL
(P2 COMPONENT SIDE) MNEMONIC (P2 SOLDER SIDE) MNEMONIC
1 QD 2 GND
3 GND 4 @D
5 QD 6 @ND
7 +5V 8 +5V
9 +5V 10 +5V
11 +12v 12 +1V
13 GND (* 15V) 14 @D (* 15v)
15 ~12v 16 ~12v
17 {I/0 PIN] 18 [I/0 PIN]
19 [1/0 PIN)] 20 [I/0 PIN]
21 {I/0 PIN) 22 [I/0 PIN]
23 [I/0 PIN] 24 [I/0 PIN)}
25 [1/0 PIN] 26 [I/0 PIN]
27 (I/0 PIN) 28 [1/0 PIN]
! 29 {I/0 PIN) 30 {I/0 PIN]
31 [1/0 PIN) 32 (1/0 PIN)
33 [I/0 PIN) 34 {I/0 PIN)]
35 [1/0 PIN] 36 {I/0 PIN}
37 [I/0 PIN] 38 {I/0 PIN]
39 [1/0 PIN] 40 [1/0 PIN]
41 [I/0 PIN) 42 [1/0 PIN]
43 [I/0 PIN)] 44 [I/0 PIN]
45 (I/0 PIN] 46 [1/0 PIN]
47 [1/0 PIN] 48 [1/0 PIN)
49 (I/0 PIN) 50 [I/0 PIN]
51 (I/0 PIN] 52 [1/0 PIN]
53 (1/0 PIN) 54 {1/0 PIN]
55 [1/0 PIN) 56 {1/0 PIN)
57 [I/0 PIN) 58 [I/0 PIN]
59 [I/0 PIN) 60 [1/0 PIN]




TABLE 1. J2/P2 Pin Assignments for the Expanded Bus Option (cont'ad)
QDD PIN EVEN PIN
NUMBER SIGNAL NUMBER SIGNAL
{P2 COMPONENT SIDE) MNEMONIC (P2 SOLDER SIDE) MNEMONIC
6l [1/0 PIN) 62 [I/0 PIN]
63 [1/0 PIN] 64 [1/0 PIN]
65 [1/0 PIN] 66 [I/0 PIN]
67 =15v 68 =15V
69 +15v 70 . +15V
7 [RESERVED] 72 [RESERVED]
73 [RESERVED] 74 [RESERVED]
75 {RESERVED) 76 [RESERVED]
717 [RESERVED] 78 [RESERVED]
79 [RESERVED] 80 [RESERVED]
81 [RESERVED] 82 [{RESERVED]
83 {RESERVED] 84 [RESERVED]
85 [RESERVED] B6 [RESERVED]
87 [RESERVED] 88 APARITY1*
89 A24+ 90 A25*
91 A26* 92 A27*
93 A2B* 94 AZ29%
95 A30* 96 A3l*
97 ND 98 GND
99 [RESERVED] 100 [RESERVED]
101 @D 102 QND
103 DPARITY2* 104 DPARITY3*
105 D16* 106 D17+
107 D18* 108 D19+
109 D20* 110 D21*
111 D22%* 112 D23*
113 D24* 114 D25*
115 D26* 116 D27*
117 Dzg* 1iB D29%*
119 D30* 120 D31*

NOTE:

Pins 17 through 66 are not bussed together by the backplane.
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TABLE 2.

J2/P2 Pin Assignments for the Non-Expanded Bus Option

E-3

oDD PIN EVEN PIN
NUMBER SIGNAL NUMBER SIGNAL
(P2 COMPONENT SIDE) MNEMONIC (P2 SOLDER SIDE) MNEMONIC
b QD 2 @D
3 QD 4 QD
5 GQND 6 @D
7 +5V 8 +5V
9 +5V 10 +5V
11 +12v 12 +12V
13 GND (* 15V) 14 aD (* 15v)
15 -12v 16 ~12v
17 [I/0 PIN) 18 {I/0 PIN]
19 [1/0 PIN) 20 [I/0 PIN]
21 [1/0 PIN] 22 [I/0 PIN]
23 [I/0 PIN) 24 [1/0 PIN]
25 (I1/0 PIN] 26 [I/0 PIN]
27 [I/0 PIN] 28 [I/0 PIN]
29 [1/0 PIN] 30 [I/0 PIN]
3 (I/0 PIN] 32 {1/0 PIN]
33 [1/0 PIN] 34 {I/0 PIN]
35 [1/0 PIN] 36 [I/0 PIN]
37 [I/0 PIN) 38 {I/0 PIN]
39 [I/0 PIN] 40 (1/0 PIN]
41 (1/0 PIN] 42 [I/0 PIN]
43 [1/0 PIN) 44 {I/0 PIN]
45 {I/0 PIN] 46 (I/0 PIN]
47 [I/0 PIN) 48 [I/0 PIN]
49 [I/0 PIN] 50 {I/0 PIN]
51 [1/0 PIN] 52 [I/0 PIN]
53 [1/0 PIN] 54 [I/0 PIN]
55 [1/0 PIN] 56 [I/0 PIN]
57 [I/0 PIN] 58 [I/0 PIN]
59 {I/0 PIN] 60 [1/0 PIN]
61 [I/0 PIN] 62 (1/0 PIN]
63 {I/0 PIN] 64 [1/0 PIN]
65 (1/0 PIN] 66 [I/0 PIN]
67 -15v 68 -15v
69 +15V 70 +15V
71 [I/0 PIN) 72 [I/0 PIN]
73 [1/0 PIN] 74 [1/0 PIN]
75 [1/0 PIN] 76 [I/0 PIN]
77 [1/0 PIN] 78 [1/0 PIN)
79 [I/0 PIN] 80 (1/0 PIN]
8l {I/0 PIN] B2 {1/0 PIN]
83 [I1/0 PIN) 84 [I/0 PIN]
85 [I/0 PIN] 86 [I/0 PIN]
87 {I/0 PIN) 88 [I/0 PIN]
89 [I/0 PIN] 90 [I/0 PIN]
91 [I/0 PIN) 92 [I/0 PIN]
93 (I/0 PIN] 94 (I/0 PIN]
95 [I/0 PIN] 96 {I/0 PIN}




TABLE 2. J2/P2 Pin Assignments for the Non-Expanded Bus Option (cont'a)

ooD PIN EVEN PIN
NUMBER SIGNAL NUMBER SIGNAL

(P2 COMPONENT SIDE) | MNEMONIC (P2 SOLDER SIDE) MNEMONIC
97 [1/0 PIN] 98 (1/0 PIN]

99 {1/0 PIN] 160 [1/0 PIN]

101 [1/0 PIN] 102 {1/0 PIN]

103 (1/0 PIN] 104 [1/0 PIN]

105 [1/0 PIN] 106 (1/0 PIN]

107 [1/0 PIN] 108 [1/0 PIN]

109 (I1/0 PIN] 110 (1/0 PIN]

111 [I1/0 PIN] 112 [I/0 PIN)

113 [1/0 PIN] 114 [1/0 PIN]

115 [1/0 PIN] 116 [1/0 PIN]

117 [1/0 PIN] 118 {1/0 PIN]

119 [I/0 PIN] 120 [I/0 PIN]

NOTE: Pins 17 through 66 and
together by the backplane.

pins 71 through 120 are not bussed
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APPENDIX F

DC SIGNAL SPECIFICATION

This appendix provides a summary showing which signal lines on VERSAbus are
driven/received by each functional module, and the type of driver each uses.

In order to simplify the table, an abbreviated notation is used to describe the
various types of drivers. The notations used are shown below:

Totem pole (high current) - TP KC

Totem pole (low current) - TP IC

Three—state - THREE

Open collector - oC

For the driver specifications, see Table 7-2 in Chapter 7.

All functional modules use the same type of receiver. (For the receiver
specifications, see Table 7-3 in Chapter 7.)
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ASSEMBLY#
A1
A2
A3
Adx
ASx
ABx

AT%
A8

Page 1 of 4
11/26/65
ES11257-1 UNIDEX 18 SYSTEM CONFIGURATION
UNIDEX 18 CARD CAGE MOTHER BOARD
cos 690D1218 (REV B)

COMMON/FRAME GROUND JUMPERS
STANDARD CONFIGURATION:

Rl
R2

100 Ohms, 1/2W Resistor
0 Chm Jumper

Rl and R2 connect Unidex 16 DC Power Supply Common
to the Card Cage Frame. To isolate the Power Supply
Common from the card cage frame, remove Rl and RZ2 as
regquired.

FAULT SWITCH

The fault circuit is a series circuit that is
daisy chained from module to module (Al - AB). The
circuit is fall safe, in that a fault will be reported
if the circuit is open or if a module is not plugged
into the mother board card slot. A fault is reported
to Unidex 16 and the shut line will be asserted.
Therefore, whenever a position (Al - AB) is not used,
the appropriate bypass switch must be closed to
transfer the fault signal to the next module. The
following lists the modules and corresponding switches:

BLOT MODULE EWITCH ACTIVE BYPASS
S0 PWR.SUPPLY 690E1254 NO SWITCH N/A N/A
81 CPU BD. 6380D1255 NO SWITCH N/A N/A
g2 CRT BD. 690D1256 SW7-1 OFF ON
83 FDC BD. 690D1258 SW7-2 OFF ON
5S4 MEM BD. 890D1257 EwWs~1 OFF ON
S5 MEM BD. 680D1257 EwWs-2 OFF ON
86 IDX BD. 880Db1261 SWo-2 OFF ON
87 IDX BD. 650Di281 NO SWITCH N/A N/A

EXAMPLE:
If the optional Indexing Board A7 is not used,

switch SW9-2 must be in the "ON" position and if it is
used, it must be in the “OFF" position.

X Indicates an optional module



ASSEMBLY#

Al
A2
A3
Adx
AS*
ABx*
AT
AB

Page 2 of 4

ACKNOWLEDGE SWITCH

The acknowledge signal is an interlocking type

gignal that is daisy chained from one module (Al-A8) to
the next. If a module is absent, +the appropriate
bypass switch (SW1-SW5) must be closed to transfer +the
signal to the next module. Failure to do so will cause
a bus error. The following is a list of Unidex 16
assemblies, <their normal positions on the bus, and
their appropriate bypass switch.

SLOT MODULE SWITCH ACTIVE  BYP

S0 PWR.SUPPLY 690E1254 NO SWITCH N/A
51 CPU BD. €90D1255 NO SWITCH N/A
52 CRT BD. 680D1256 5W1-1 OFF
83 FDC BD. 690D1258 swWz2-1 OFF
54 MEM BD. 690D1257 EW3-1 OFF
55 MEM BD. €90D1257 SW4-1 OFF
56 IDX BD. 890Di281 BW5-1 OFF
57 IDX BD. 690D1261 NO SWITCH N/A
EXAMPLE:

When Unidex 16 is used without the floppy disk
control option (FDC A4), the bypass switch (8W2-1) must
be in the "“ON" position and if wused with the FDC
option, the bypass switch (SWZ2-1) must be in the "OFF"
position.

* Indicates optional module.

REMAINING SWITCHES

The remaining switches are reserved for future use
and although they have no effect on Unidex 16 at this
time, they should be in the "OFF" position unless
otherwise specified.

FAULT INPUT J9-8

The fault input must be pulled low or a fault
condition will exist that will inhibit normal system
operation. If +this input is not used, it can be
jumpered to J9-1 (common).
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FAULT OUTPUT J8-7

The fault output is normally low (open collector
output) and is pulled high when a fault occurs. This
output 1s usually tied to the shutdown input J9-6.

SHUTDOWN INPUT J5-6
The shutdown input J9-6 must be pulled low or a

shutdown will occur. This input is normally tied to
the fault output J9-7.
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APPENDIX D

VERSAbus BACKPLANE EDGE CONNECTOR J1
AND

VERSAboard EDGE CONNECTOR Pl
IDENTIFICATION

INTRODUCTION

This appendix 1identifies the VERSAbus backplane edge connector J1/Pl1 pin
assignments. The following table lists the pin assignments bv pin number order.

J1/Pl Pin Assigrments

DD PIN EVEN PIN
NUMBER SIGNAL NUMBER SIGNAL
(P1_COMPONENT SIDE) MNEMONIC (Pl SOLDER SIDE) MNEMONIC
1 +5v 2 +5V
3 4 GND
5 6 DO1*
7 8 DO3*
9 10 DOS*
12 DO7*
14 DOY*
16 D11*
18 D13+
20 D15+
T Tt AR e smgmem ~-wBPARITY1* . |
24 QD
26 DS1*
28 QD
30 As*
32 @D
34 WRITE*
36 AO1*
38 AD3*
40 AD5*
42 AD7*
44 A09*
46 All*
48 A3+
50 Al5+
52 Al7*
54 A9+
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J1/Pl Pin Assignments (cont'd)

QDD PIN EVEN PIN
NUMEER SIGNAL NUMBER SIGNAL
(Pl COMPONENT SIDE) MNEMONIC (Pl SOLDER SIDE) MNEMONIC
€7 GND 68 GND
69 ACCLK 70 SYSCLK
71 @ND 72 GND
et D iaiiivy,, - - [RESERVER) 74 SYSRESET*
& Wy —ge—en-~ | (REsvegn) % | -{mEsERVED)
. 78 ACFAIL®
IS e~ ammmasvnrcust  wnlUGEALLS
82 [RESERVED)
84 AM1%
86 AME*
88 IRQ2*
90 IRQ4*
92 IRQ6*
94 AMS*
96 ACKOUT#*
98 BGOOUT*
100 BGIOUT
101 BG2IN* 102 BG20UT*
BG3IN* 104 BG30UT*
BG4IN® 106 BG4OUT*
BRO* 108 BR1*
BR2* 110 BR3+
% - gy
119
121
123
. 125
127
129
131
133
135
137
139
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TABLE 2. J2/P2 Pin Assignments for the Non-Expanded Bus Option
DD PIN EVEN PIN
NUMBER SIGNAL NUMBER SIGNAL
(P2 COMPONENT SIDE) MNEMONIC {Pz SOLDER SIDE) MNEMONIC
1 GND 2 GND
3 GND 4 QD
5 GND 6 @D
7 +5V 8 +5V
9 +5V 10 +5V
11 +12V 12 +12v
13 D (% 15Vv) 14 aD (& 15V)
15 -12V -12V
17 W CL-N W DIR
19 W RESET-N -4 $1/0-PIN)
21 Vv CL-N V DIR
23 V RESET-N Juif I PIN)
25 U CL-N U DIR
27 U RESET-N bo{1/0 PIN]
29 Z CL-N 7 DIR
3l Z RESET-N - —$Ey0 PIN] J
33 Y CL-N Y DIR
35 Y RESET-N - PIN])
37 ¥ CL-N X DIR
39 X RESET-N - {1/0 PIN} .
41 RUN-N FAULT-N
43 HALT-N S CL-N
45 SM-N THREAD~-N
IN PSN CSS-N
/D {1 PIN] ..
RPN BATT LO-N
k 1 JS X CL
J5 Y CL
1PR-N
=~ ol JO-PIN]
SHUTDOWN
FAULT IN
FRAME GND
=15V

E-3
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TABLE 2. J2/P2 Pin Assignments for the Non-Expanded Bus Opticn {cont'd)

QDD PIN EVEN PIN
NUMBER SIGNAL NUMBER SIGNAL
__ (P2 COMPONENT SIDE) MNEMONIC (P2 SOLDER SIDE) MNEMONIC

NOTE: Pins 17 through 66 and pins 71 through 120 are not bussed
together by the backplane,

E-4



NI LInv4d

1n0 171nvd

8
_||| NMOQLNHS

H

|| GND

hs 4

NI 3TnRS (g)
UY¥OTHAAD 2ATIA (T)
d0Ls Aousbraurg (1)

A1ddNs 4IamMod

0
T-LMS

NI 31ned (Z)
s3TheI ON pIed INI (1)

(44 ndo Y >

s3[ne3 ON

144 a4

0
(S¥) T-8MS
(9¥)z-6M5

S3Tned ON

oY i)
9v u¥d
9¥ WIR

1INDHID L1INV4 91 X3dINN

D

P
(£¥) Z-6MS

NI 3T0®RA (E)

Lrostazedng (9)
ITWET SWM {4Q)
JuBIINIISAD (2)
ITnRd SATId {Z)
3Ined Fgpooud (I}

Xd1
X431

FA ]
8Y

NMOQLOHS

D>~



!

1INJdID 1nv4
d3X3ANI/OAH3S

(19210069)advo8 Y3X3ANI ayvod AHOSIAH3AANS

— {A)R

IINYd JIAOONI —_—— ()X

M) 2 { LNTITIOOIFIAQC HO LIWIT SWH) IINYd OANAS
M

(A) A
(MX%
IInva

dIAOINd




C —_ nkd

A 3

194

(0921a069)auvog 1

LNO  LInvd

, \\\\\4 170vd Il bh ~ ki
9 P
20 /_

ANl LS h?-2rC

1dNYYILNI NdD

(9S21a069)advos 14D

"

LINOHID LINVd INT/14D



17INV4 A1ddNS HIMOd

d0LS
AONIOYIWA €10 Z10 110

e £

NT 2]
LIOYE cr
. QO L
am1 D Obhh 4aH
ILINY4 £
\ AST
p: }
. [zrnog1 30 4
SWOE vYVV— 1
TOLh Ast XYy
ASH

IH O¥

(¥S213069)QHVYO08 A1ddNS HIMOd




{(oTqeotT1ddy II)
HOLIMS SSYdAig

\

L0 FINVd

NI J1In¥a

(£0€13069)advo8 Hdiv
(15210a069)advoa W3N
(8621 @069)advod 0da4d
(§5213069)AUvOo4d NdO



(¥S213069)

advosd Alddns 43MOd



pt

SCB OPEN-FRAME SERIES
SWITCHING REGULATED POWER SUPPLIES -

OPERATING MANUAL

A. INTRODUCTION

This Operating Manual covers the standard SCB series including
the SCB 104, SCB134, SCB174, SCB205and SCB306 Pleaseread it
carefully before attempting to use the power supplies.

The SCB Series is particularly designed for use with EDP eguip-
mert inciuding main frames and peripherals. They utilize a +5V
master circuit in conunction with 3 to 5 slave circuits, The pnmary

cantral loop is in the master circuit while the slave circuits are coupied
to the master by means of a common output transformer.
The senes has over-current protechon and overvoltage protection,

the latter on the +5V output. They can be used with erither 115VAC or
230VAC input power from 47-10 - 440H2.

B. S P EC' F' CAT'O NS: The following are the specifications for the standard SC8 Series.

Output No.1 Output No. 2 Output No. 3 OutputNo. 4 Output No. 5 Output No. 6 Cont. Total
MODELS V(nom.}/|(max.) | V{nom.)/iimax.) | V(nom.)/l{max.} | V(nom.)/l{(max.} | V(nom.)/l(max.} | ¥(nom.)/l{max.) Output (Max.)
SCB8104-01 +5V/10A +12V/1.5A — 12¥/1.5A —5V/1.5A
$CB104-02 +5V/10A +15V/1.5A - 15V/1.5A -5V/1.5A 100w
SCB104-03 +5V/10A +12V/1.8A =-12V/1.5A +24V/1.5A
SCB104-04 +5V/10A +15V/1.5A - 15V/1.5A +24V/1.6A
SCB134-01 +5V/10A +12V/4A —12V/4A —-5V/2A
SCH134-02 +5V/10A + 15V/4A - 15V/4A -5V/2A 130W
SCB134-03 +5V/10A +12V/4A - 12V/4A +24V/2A
SCB134-04 +5V/10A +15V/4A - 15V/4A +24V/2A
SCB174-01 +5W/15A +12V/4A —12V/4A +24V/4A
SCB174-02 +5V/15A + 15V/4A —15V/4A +24V/4A 170W
SCB174-03 +5V/15A +12V/4A ~ 12V /4A —5V/2A
SCB174-04 +5V/15A +15V/4A —15V/4A ~-5V/2A
SCB205-01t +5V/20A + 12V/4A —12V/4A —5V/2A +24V/4A
SCB205-02 +5V/20A +15V/4A —15V/4A —5V/2A +24V/4A
SCB205-03 +5Vr20A +12V/4A -~ 12V/4A —24V/2A +24V/4A 200W
SCB205-04 +8V/20A +24V/4A —24V/4A —12V/2A +24V/4A
SCB205-05 +5V/25A +12V/4A —12V/4A —5V/2A +24V/4A
SCB306-01 +5Y/20A +12V/4A —12V/4A +24V/4A +15V/4A - 15V/4A 300W
SCB306-02 +5V/20A + 12V/4A = 12V/4A —5V/1A +24V/4A —24V/4A
- & o
OUTPUT SPECIFICATIONS: INPUT SPECIFICATIONS: > e
Line Regulation (max.): ................... N -~.0.2% IPUL VORBGES: +vvvererreeseeeseseseeeeeeeeoeeseeeeenes 115/230VAC
Load Regulation (max.): ... +5V=0.3%; £12V, 15V, +24V = 50%; -5V =6% (-20% to +10%=80~127VAC & 180-254VAC
(at 20%-100% of max. rated load)  Frequency RBNDe: .......ccovviveernrcnrnrararnrsnrnneenns 47-440Hz
Load Interaction (max): 25A max. peak cold start
+5V — any output changed from 50%-100% at max. rated load =0.3% Hold-Up Time (min.): .... 15mS atfull-toad and nominal input voitage
Other oytputs — when +5V output changed from 50%-100% of max. Fuse on Input Line
rated load =5%
Other outputs — when any cther output excluding +5V is changed
» from 20%-100% of max. rated joad =1% GENERAL SPECIFICATIONS:
' nax.) +5V ....1Irom 4.5V to OVP trip point. VR }
Output Voltage Adﬂ“ﬁﬂ:&; (\rnn:exn) +55\¥ is seit :t S.Og\c' (ge(r?leringf: +50% Full Qutput Rating.................. ta 50°C (derated to 50% at 70°C)
Minimum Load: ........cociiiiiiiniiniin i 20% of full ioad
Overvoltage Protection: +5V OUIPUL «...........eenveererenne. 6.5V £0.5V Ambient Temperature Range: erating. ... ... O0l0 +70°C
Storage . ............. -20to+85 C
Overioad Protection: Temperature Coefficients (typ.)............. e out ;Li\;___gggx’{ 8
Maximum current cannot be drawn from all cutputs at th; Zam:blim: "fg B CIONCY (VP .o ver et e st e e e e s e e e e 75%
Pnoa)(twlmgmsg%ﬂgr‘?eﬁng;el;aeggvgaggé ;;arg?gct?oen ?;g:.lereewn'il recuce &l Noise and Ripple — PARD: ................. Peak-to-peak (typ.) = 2%

output voitages 10 a sale dissipation level. The overload teature will also RMS (max.) = 40mV

protect against short circuils on any single line.

Dislectric Withstand:
input/output & Input/Gnd. =1, S00VAC for 1 minute
Qutput-to-Gnd. = SC00VAC for 1 minute

Cooling:. ... e Convection

5 KEC ELECTRONICS, INC.

20817 Western Avenue, Torrance, California 90501 e Phone (213) 320-3902 ¢ TWX 910-349-6962
OKEC ELECTRONICS, INC. o PRINTED IN U.5.A. Modal numbers, specifications and prices are subject to change.



C. INSTALLATION

The single barner stnip provides input-output terminations for the
power suoply The diagram beiow shows generally how to connect
tothe barner stnp. Al G terminals are Qutput-Common returns, while
FG s a Frame-Ground termination. On the SCB306, two outputs
have isclated returns, which can be connected in common if de-
sired  AC input power is connected between AC Common and either
115VAC or 230VAC. On the SCB306 a pmper wire on the PC board
must be connected to the 115 or 230 position for proper input vollage

operation with the two AC input terminais available on the barrier
strip.

. L
The units can be mounted in any position by means of 8 ; 32 tapped
holes on the bottom and side of the L bracket to which the power
supply 1s fastened. For tull ratings the unit should aftach to a metat
surface and should be used in a moving air environment, The
SCB306 tapped holes are 6 -32 (5).

For information on the outling dimensions and installation, please
refer 1o the back page.

BARRIER STRIP CONNECTION DIAGRAM

n +5Y
5y |9 !
[—= = LCAD
T e
c|S |
" G
G|S c
_IG
12v]S \G
r12v | S \42 V gr 28V LOAD LOAD LOAD LOAD
sv & \\___¥ 424V or +12V I

SV or 12V

+24V or 212V

+24v

FG

23pvaAC
230vac

AC com
11SVAC @115VAC

D. OPERATION

Since this unit is designed with a master/slave control config-
uration. adjustment of the +5V master also controls all of the slave
outputs. Load changes of the master affect the slave circuits and
load changes in the slave outputs have some effect on the other
slaves and the master. Please refer to the cross regulation
specification for details.

in order for the system to operate within the specifications,
there must be a 20% minimum load on all outputs. Failure to doso
in the casg of the master circuit will result in extremely poor
lunctioning of the slave outputs. However, a nolgad condition on
a slave circunt wilt only cause its output voltage to nse to approxi-
mately 15% above the normal rating.

Output Voltage Setting

The +5V masier output can be set in the range of +4.5V to
the OVP trip-peint by means of VR1. Turning VR clockwise
will increase the output voltage. During normal operation the
red LED located near the terminal strip will be ON.

When the output voltage is adjusted by means of VR1, ali
output voltages are changed proportionally. For proper
operation, the +5V master output should be adjusted within a

-

Z10% band. The VR potentiometer is located on the man
PC Board on all mode’s. with the exception of the SCB 306.
where 1t 1s mounted on one of the vertical Control Circuit PC
cards

Maximum Output Rating
Eacn output has its own maximum available current rating
as shown in the specidication table, however, all maximum
output currents cannot be drawn simultaneously. Inany case,
the maximum oulput dissipation rating cannot be exceeded.
Far pulse loads beth of these ratings must be taken into
consideration

Overvoltage Protection (OVP)

The overvoltage protection (OVP) setting is factory adjusted
at6.5V T0.5V. The actual set point can be verified by adjust-
ment of VR1 (clockwise lo increase). When making this check
be sure that the power supply is operating under load.

When the OVP voitage level is reached, the power supply
will shut down. At this point the LED will be turned off.

In order to restart. the condition causing the QVP to trigger
should be removed. Thenthe AC line switch should be turned
off, and then turned on again, and the unit will operate.

Cooling

The SCB series is intended for use in a moving air environ-
ment. For derating information, refer to the curve shown
below.

When used in a convection cocled environment, be sure that
the power supply is attached to a metal chassis.

DERATING CURVE

TOTAL QUTPUT POWER

[ 50 70%
AMBIENT TEMPERATURE

-




Output Noise and Ripple

The Switching Regulated Power Supply requites some addi-
tional care in reducing noise such as the use of twisted pairs
and the use of adequate decoupiing capacitors.

For norse measurements, the foliowing standard method is
suggested for approximating actual use. In order to avoid
ground loops, the oscilloscope should be connected to the
power line through an isolation transtormer.

O
LOAD

TWHTIO raIR

BAYOMET
ADAFTOR

CBCH. LOBC O e

»r

1

NOISE MEASUREMENT CIRCUIT

Overcurrent Protection (OCP)

Overcurrent protection is provided by Fold-Back circuitry
based ontotal cutput. When the total output exceeds approxi-
maiely 115% of its rating, the OCP circuit wili operate, de-

E. THEORY OF OPERATION

The SCB series consists of an input rectifier, pulse-
width modulator (Q4), push-pull inverter (Qp, Q3) and output
rectifier circuits. The control loap is in the +5Y master output
circuit.

In the circuit diagram, voltage {Vg) is controlled by the pulse-
width moduiator (Q 1) which derives its error signals from the +5V

creasing the output voltages. As the overload condition is
reduced, the output voitage levels wil autornglicaily be
restored.

As the power supply goes into overigad, the red LED wilt
begin to flash, and when the output drops approximately 10%,
it witl extinguish.

The OCP setting is made at the factory by means of VR2 and
should not be reset.

For checking the OCP function, bring the +5V master output
to full-icad and all of the slave circuits close to their full-load
rating, taking care not to exceed the total power dissipation
rating of the supply. OCP operation can then be observed by
shorting or overloading one of the outputs. Be sure to have a
load on each cutput when conducting this test.

AC Power Fail Signal

AC Power Fail is availabie as an option on the SC8
series. The power fail signal is available at either the output
terminal strip marked ACPF, or from a Molex connector.

Under normai operating conditions there is a +5V signal
between ACPF and G. If the AC input power is removed, the
signal will drop to OV, 5ms after the removal of AC input
power. The power fail signal will also drop to QV of there 1s no
output voltage for any reason.

The Power Fail modules are designed for use with either
115 VAC or 230 VAC inputs, and will provide the same output
signal regardless of which voltage 13 connected to the AC
input terminals.

{Vg} s corrected, since alt output voltages derive from a common
output transformer.

The overvoltage protection circuit stops the pulse driver to the
inverter which cuts off all outputs. The overload protection circuit
consists of a current transformer in the primary tine set to total
output and cuts off the pulse width modulator if the preset level is
exceeded.

-

INPUIT

AECTIFIER FILTER PULSE WIDTH MOD

"INVERTER

QUTPUT RECTIFIER FILTER

r

=\

asc

R4 NS A
—
180 ~ 28avac 3
’ \ t e “
{ F3 . SESSLAVE(LIZV ETC
90~ 127VAC e I A o
o S
! n
. Bl YL
'\ e KT
oo Y C ey
_/ Oa Laid
Q
1
A 3

MASTER (+5V)

&
PULSEDRIVE

ovP

JU

osc

DET

&
PULSEDRIVE

wt. The secondary output vottage (V¢} is in turn determined by
- As the +5V line is loaded. (Vg) increases to maintain a
slant output, increasing the output voltage on the slave
“1ts. This s the effect of cross-requiation.

*he load on the slave circuits changes, (Vg) changes and

There is additional buiit-n protection. If the puise width mod-
ulator {Q4) ss shorted. then the overvoltage protection circuit will
trigger and stop the pulse drivers. If (Qp) or (Q3) shorts. then the
overload protection circunt 1s triggered which stops the pulse-
width modulator. There 1s also a buit-in line fuse on the input.



F. INSTALLATION DIAGRAMS

Outline Drawings

Dimensions Table

w1 L1

W
w2
T
w3
D4+ D5 _"1_2
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o - ————
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-1
1
i
i
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1
1
1
1
1
1
1
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|
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1
(
1
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VLA

+D1}—D2—}—D3—

DIM. MODEL NUMBERS
SCB104 SCB134 SCB174 SCB205 SCB306
H 2.44/62 2.44/62 2.44/62 2.44/62 2.50/64
L 9.06/230 11.0/279 10.0/254 13.0/330 11.75/298
ad 4.13/105 4.94/125.5 5.63/143 4.94/125.5 7.60/193
H1 0.9/23 0.9/23 0.9/23 0.9/23
H2 1.00/25.5
H3 1.25/32
L1 1.18/30 0.26/6.5 0.39/10 1.67/42.5 0.26/6.5
L2 7.09/180 7.68/195 8.23/209 9.84/250 5.25/133
L3 10.50/266.7
w1 0.39/10 0.39/10 0.39/10 0.39/10
w2 3.35/85 3.94/100 4.57/116 3.98/101 7.00/177.5
w3 0.38/9.5
01 1.87/47.6 1.14/29 1.14/29 1.50/38
D2 4.82/1225 2.99/76 2.99/76 5.00/127
D3 1.38/35 1.38/35 5.00/127
D4 0.38/9.5
DS 11.00/279
WHT. 2.42/1.10 2.77/1.26 2.86/1.30 3.74/1.70 4.75/2.15

Note: Inches or Ibs./mm or kilograms.

WARRANTEE

KEC SCB Series Switching Regulated Power Supplies are war-
ranteed o be free from defects in materiat or workmanship for 2
years trom the date of invoice. Units will be repaired free of
charge if they are returned to KEC, with return postage prepaid.

and with return authorization from KEC or its representatives.
This offer does not apply 10 units which have been altered or
damaged by misuse or handiing. This warrantee is in lieu of any

other warraniees expressed or implied

KEC ELECTRONICS, INC.

20817 Western Avenue, Torrance, California 90501 » Phone (213) 320-3902 ¢ TWX $10-349-6"

©KEC ELECTRONICS, INC. « PRINTED IN U.S.A. Model numbers, specifications and prices are subject to change.
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PIN CONFIGURATION?

hdels Fi]

GNDI2}
LLx

SCNGBOOD

FCo__ [microprocessor|

Processor FC1

Status FC2

ME800 E
Pariohertll w28 ]

BERR
Svstemn, RESET
Control HALT

Addrey
Bus _ HA1.A23

AS

R

D Asynchronous
D Bus
CTACE.. Contrat

BR

BG us Artitration
BGACK Controd
5

1PL1 Intercupt

P2 Controd

Figure 2. input and Output Signals

ot
N

2
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Table 1 SIGNAL SUMMARY

Signel Name Mnemonic ot/ Output | Active Ste | Toroe
Address Bus AY-AZ3 output rugh yoi
Dats Bus Do-D15 nput/ output high yes
Address Strobe 4] output low ves
|Reac/Write AW output wdh | ves
Upper and Lowst Dia Strobes D%, 153 output low ves
Data Transfer Acknowledge BYATR input ow -
Bus Requent BH nput ow -
Bus Grant (-] output low no
Bus Grant Acknowiedge BGACK mput low -—
interrupt Priority Level L, 1PLT, wmput ow -_
Bus Error ~BERN nput low -
Reset "RESET nput/ BuTpUL low no¥
Halt WALT | mput/output ow no'*
Enable £ output high -—
Valid Memory Adcress VMA output ow yes
Valid Penipharal Address VEA nput ow -
Functon Code Output FCO, FCY, FC2 output high ves
Clock CLK nput high no
Powsr input vee nput - -
Ground GND nput - -
¥open dran
3
Table 2

DATA STROBE CONTROL OF DATA BuS

UBE T I8 [ AW De-DIs D0-D7
High | High - No vaiid data No vaiid dats
Valid data s Vahd data bits
. Low Low | High 815 o7
High | tow | Hign | Novad caw | V8O g_‘," brts
Low | High | High V""’:'l';' O [ No vasd dats
Ve dats tits Vaid dats bits
low | Low Low 815 o7
i Vaud data bits Vaid data bis
HMigh | Low | Low o7* o7
‘ Valid dats bus Vahd dats Dits
Low | High Low 815 B15%

*These conditions are & result of current implementation and may

not appear on future devices.

4




t!

8t Data
18ym=t s

inmger Oxte
18y =i B2
L] 14 13 12 1 0 9 [ 7 8 ] 4 3 2 1 0
MS8 By 0 Ls® by 1
w2 ' w3
1 Word= 18 Bis
16 4 13 12 N 10 9 [ ] 7 [} ] L] 3 1 )
MSB Word & LS8
Word 1
Word 2
1 Long Word = 32 Bits
5 14 13 12 11 10 ) L] 7 ] 5 4 3 2 1 1]
s High Order
—_——lONg WO = o = = = o - e = = =
Low Order LSB
— oG WO fem = o e e m — = e e e
— Lo WO 2= = ~— = = e e e e o e e e =
Addrented
1 Address = 12 Sita
% w31z 11w ¢ 8 8 8 4 3 .2 1 ¢
M
58 High Order
—— AGHAELD = e o e = e e e MR MR e e e —
Low Order LSB
—— AGGOEE ) v e e v e = e e e e e == e ——
- AGGGEA ] e e e e e e e = e A e e e — e L = e
MSB = Most Significant Bit
LS9 = Losst Significant Bit
: Decwmal Data
2 Binary Codwd Decimel Digra = 1 Byte
hi-] 14 1B 12 1N 10 | ] ] 7 -] 4 3 1 1 ]
FWS0
8co o 8CD Y LSO 8Co 2 | Je o]
8CO 4 D6 cDe D7
ME0 = Mom Sagrelcant Dignt
LSO » Losm Signelicent Oign
Dats Organization in Memory




MC68,000 — BASIC SYSTEM DIAGRAM

{ MC68,000

MEMORY CONTROL
RAM/ROM LOGIC
OTHER CONTROL
SIGNALS
DATA BUS )|
ADDRESSBUS |
ASYNCHRONOUS ]
BUS
SYNCHRONOUS
BUS
6800 68,000

PERIPHERALS

PERIPHERALS

TT60

MC68,000 — MEMORY DIAGRAMS

<«+—WORD —
SIZE

INCREASING
ADDRESSES

TT159-1




MC68,000 — RULES FOR
ACCESSING MEMORY

¢ WORDS AND LONG WORDS MUST BE
ACCESSED FROM AN EVEN ADDRESS.

" @ BYTES CAN BE ACCESSED FROM EITHER
AN ODD OR EVEN ADDRESS.

e OP WORDS MUST BE ON EVEN

TT160
MC68,000 INTEGER DATA MEMORY FORMATS

15 87 0

ADDRESS = N* BYTE 0 BYTE 1 N+ 1

1 BYTE = 8 BITS N+2 BYTE 2 BYTE 3 N+3
15 0

ADDRESS = N WORD 0 N+1

1 WORD = 16 BITS N+ 2 WORD 1 N+3

N+4 WORD 2 N+S5
15 0

ADDRESS = N LONG WORD 0 (H) N+ 1

N+ 2 LONG WORD 0 « (L) N+3

s LONG WORD = 328i7s M4 LONG WORD 1 (H) N+5

= N+6 LONG WORD 1 (L) N+7

N+8 LONG WORD 2 (H) N+9

N + 10 LONG WORD 2 (L) N+ 11

“N IS AN EVEN NUMBER 1133



MC68,000 — CYCLE TIME DEFINITIONS

CLOCK CYCLE

THE INPUT CLOCK PERIOD FROM POSITIVE EDGE TO
POSITIVE EDGE

BUS CYCLE

THE SEQUENCE OF TIMING EVENTS REQUIRED TO DO
A BYTE OR A WORD READ CYCLE, A BYTE OR A WORD
WRITE CYCLE, OR A READ/MODIFY/WRITE CYCLE

INSTRUCTION CYCLE

THE SEQUENCE OF TIMING EVENTS REQUIRED TO DO
AN INSTRUCTION

TT158

ASSERTION (ASSERT)

A SIGNAL (PIN) IS ACTIVE OR TRUE INDEPENDENT OF THE
ACTUAL VOLTAGE LEVEL.

NEGATION (NEGATE)

A SIGNAL (PIN) IS INACTIVE OR FALSE INDEPENDENT OF
THE ACTUAL VOLTAGE LEVEL.

TT1525



MC68,000 — BASIC PIN DIAGRAM

Vpp(2) —+
Vgs(2) —a

8 MHz CLOCK —=

FUNCTION CONTROL (j:

MC6800 PERIPHERAL
OR SYNCHRONOUS BUS
CONTROL

SYSTEM CONTROL )

MC68,000

ADDRESS
LINES

—
(=

ASYNCHRONOUS
BUS CONTROL

A1-A23

DATA

LINES D0-D15

— DMA CONTROL

INTERRUPT
CONTROL

TY61-1

MC68,000 — REGISTER DIAGRAM

VDD(2)
GND(2) —
8 MHz CLOCK —+|

'a

32-BIT
DATA REGISTERS

(8

IR

I I I

32-BIT
ADDRESS REGISTERS
(9)

TTTTTTTI

CONTROL
LINES

LIErEitl

[32-BIT PROGRAM COUNTER |

[16-BIT STATUS ]

MC68,000

TT62-1
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MC68,000 — ASYNCHRONOUS BUS CONTROL

DIAGRAM
Voo (2) = HA1-A23
Vss(2) — @DO—D15
8MHzCLOCK— Vo _______
r . m
! —=R/W I
¢ 1 LD ASYNCHRONOUS
| |~AS CONTROL |
; =—DTACK I
e e 4
OTHER
CONTROL
LINES
TT167-1
MC68,000 — MEMORY MAP
WORD ADDRESSES 15 87 0
$000000 I
$000002 ]
’ 8000004 _:
posstind | e TO ACCESS AN EVEN BYTE
SI0000R ADDRESS, A0 = 0, UD3 = 0, AND LDS = 1.
$00000C
$00000E
000012 e TO ACCESS AN ODD BYTE
$000014 | ]  ADDRESS, A0 = 1, UDS = 1, ANDLDS = 0
serrree [ T
SFFFFFO : e TO ACCESS A WORD o
SFFFFF2 : ADDRESS A0 = 0, UDS = 0, and LDS = 0
$FFFFF4 !
SFFFFFE !
$FFFFF3 ;
SFFFFFA
SFFFEFC
SFFFFFE

EVEN BYTE ODD BYTE
ADDRESS ADDRESS




MC68,000 — BYTE ADDRESSING

A1-A23 23 2
D0-D15 D0-D7
- L b MEMORY
R'W . OoDD
LDS _
S
MC68,000
r 8 rF 4 23
D8-D15
MEMORY
EVEN
UDS _
S
TT10
MC68,000 — BYTE CONTROL
.
UDS LDS RW D8-D15 DO-D7
0 0 0 VALID WRITE DATA VALID WRITE DATA
0 0 1 VALID READ DATA VALID READ DATA
0 1 0 VALID WRITE DATA *SAME AS D8-D15
0 1 1 VALID READ DATA INVALID DATA
1 0 0 *SAME AS DO-D7 VALID WRITE DATA
1 0 1 INVALID DATA VALID READ DATA
1 1 0 INVALID DATA INVALID DATA
1 1 1 INVALID DATA INVALID DATA

* THIS FEATURE IS NOT PART OF THE 68,000 SPECIFICATION, AND IS NOT
ASSURED IN FUTURE VERSIONS.

T
10



BEM| — ASYNCHzop/ovs RIS

WAIT STrE = p x 2 SFATES

. MC68,000 READ BUS CYCLE OPERATION
" (WORD)
e [__ DATA LATCHEDﬁ_’
11—
AS,LDS,UDS B 11
otack [N \EEETEE

5AM/"2-E ,7;-/:'—/-?;.4_’\:'
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MC68,000 — READ/MODIFY/WRITE
INSTRUCTION (WORD)
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MC68,000 — FUNCTION CONTROL
PIN DIAGRAM
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MC68,000 — FUNCTION CONTROL STATES
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MC68,000 — PROGRAM VS. DATA
THE FUNCTION CONTROL OQUTPUTS INDICATE PROGRAM

WHEN:

PC IS THE ADDRESS SOURCE
RESET VECTORS ARE FETCHED

THE FUNCTION CONTROL OUTPUTS INDICATE DATA WHEN:
MOST OPERANDS ARE READ (PC IS NOT ADDRESS

SOURCE)

ALL OPERANDS ARE WRITTEN .
VECTORS OTHER THAN RESET ARE FETCHED
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MC68,000 — BUS REQUEST TIMING
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CALCULATION OF EXCEPTION
VECTOR ADDRESS

VECTOR NUMBER X 4 — VECTOR ADDRESS
SOAX 4 = $28

TT624

MC68,000 — VECTORED AND AUTO-VECTORED
INTERRUPT LOGIC
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MICROCESSDR DASION
PARALLEL INTERFA

DESCRIPTION

The SCNS8230 Paraliel Interface/Timer
(PIIT) provides varsatbie doubie bufigred
parallel interfaces and an operating sys-
tem oriented timer tc S68000 systems. The
parallel interfaces operate in unidirec.
tional or bidirectional modes, sither B or
18 bits wide. In the unidirectional modes,
an  associated data direction register
determinss whathar the port pins are in-
puts or outputs. In the bidirectiona!
modes, the data diraction registers ars iQ-
nored and the direction is determined
dynamically by the state of four hang-
shake pins. Thess prograrnmable hand-
shaks pins provide an interface fisxibie
enough fof connection to a wide variety of
low, medium, or high speed periphersls or
ather computer systems. The PIT ports
allow use of vectored or autovectored in-
terrupts, and also provids a DMA request
pin for connection to direct memory access
controllers. The PYT timer contains a 24-bit
counter and & 5-bit prescaier, The timer
can bs clocked by the system ciock (PIIT
CLK pin) or by an sxtarnal ciock (TIN pin),

ORDERING CODE

CE/TIMER

and a 5-bit prescaler can be used. it can
gensrate pariodic interrupts, a square
wave of a llnﬂll interrupt aftera program-
maed time pariod. Alao It can be used for
siapsed time measurement or as a device
watchdog. Table 1is a summary of the in-
put and output signais ang Figure 1 shows
the tunctional pin assignments. Figure 2
is & PIT system bicck diagram.

FEATURES

¢ $88000 bus oompatible

¢ Porl modas inciude;
Bl o
Unidirectional 8-bit and 18-bit
Bidirectional §-bit and 18-bit

+ Selectable handshaking options

* 24-Bit programmable timer

« Software programmable timer modes

+ Contains Interrupt vecior generation
legie

+ Separate port and timer Interrupt
setvice requests

* Repisters are readiwrite and directty
addressable

* Regisiers are sddreassd for MOVEP
{move peripheral) and DMAC com-
patibllity

Tin thia dals shest, Baming signal names (Cverscons) 10 Indicate iow is done oy or the pin configuration diagram,

MIGNA GESCHPTION headings, Labisg and ligures.

4100

Signefics

» ges VeemSV25%, T,=0° to 70°C
8 MH: 10 MHz
Ceramic DIP SCN63230C8148 SCNE8230CAI48 e
Piastic DIP SCNBB2I0CANAS SCNBB230CAN4S
00-D7 wom-ianed PART
RET-RES -~ et PO0.7
W — f—— M1
bt pi2
B - e 12
EYITR - SCNSEIN S
- il e 7 TR
et poyFACK:
fsem peiFikG:
CLK = et pCATMAREY"
pelldme PLYTOUT
M- st PC2TING
GND rieed a1 ]
pco
"indivicually Srograrmmable Dusli-Fuaction Min,
Figurs 1. Functional Pin Assignment
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Prehrminary
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PARALLEL INTERFACE/TIMER SCN68230
Tabla 1 SIGNAL SUMMARY
Signal Name Mnemonic Input/Output Active State Three State
Bidirectional Data Bus Do-D?7 input/output high yos
Registar Selects AS1-RSS input high -
Read/Write Input RW input read-high -
— write-low
Chip Select CS input iow -
Data Transter Acknowledge DTACK output low yos
Resat RESET input low -
Ciock Input CLK Input high -
Port A and Port B PAC-PAT, PBO-PBT7 Input/output high yos
Handshake H1, H3 input programmabie -_
Handshake H2, H4 Inputioutput programmable yas
Port C PCO-PCT Inputioutput high yos
Ground Vgs input -— -
Powsr input vee input —_ -
A 4
L 4 ‘
Do-D15 A1-A23 AW T4 RW RS1.RS5 DO-D?
£C2.0 s} ADDRESS
bl AND | T8
== lAcK et PAD-7
DECODE T o P07
T———a={ PCOPIACR
et H1
‘_-— pCTTIKER | ——— ]
SCNEsooo SCNBE230 e 143
petl—gue W4
-t PCsPTRE
— PCYITOUT | et a2
TPLT joug——i L5238
+5v fp— PCUTIN
P |et—s
fast—gn- PC1
e o PCO
BYACK | BYAER
RESET CLK Vg Vg
Figurs 2. PUT System Block Diagram
4102 Signetics
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GENERAL DESCRIPTION

The PIT consists of two Iogicaity indepen-
dent sections; the ports and the timet. The
port section consists of port A (PAD-7),
port B (PB0-7), tour handshake pins (M1,
H2, #3, and H4), two general /0 pins, and
six dual-lunction ping. Tha duai-function
pins can individuaily operate as a third
port (port C} or an alternats function
related to sither ports A and B, or the
timer. The four programmable handshake
pins, depending on thay mods, can control
data transfer 1o and from the ports, or can
be used as interrupl genarating inputs, or
110 pins.

The timer conaists of a 24-bit counter,
optionally clocked by & 5-bit prescaler.
Three pins provide compiste timer 1O:
PC2TIN, PCYTOUT, and PCTTIACK. In
speacific applications, only the pins
naeded lor the given configuration per-
form the timar tunction, whiie the others
remain port C W0,

The system bus interface provides for
asynchronous transfer of cata from the
PIT to & bus master over the data bus
{00-D?7). Data transfer acknowlsdge
{DTACK), regisiar seiects (RS1-RS5}, chip
select, the readiwrite line (R'W), and port
interrupt acknowiedge (PIACK) or timar in-
terrupt acknowledge (TIACK) controi data
transfer between the PIUT and the
SCE8000.

PIN DESCR!PTIONS

DO-D?

Bidirectional data bus. The data bus pins
DO-DT torm an 8-bit bidirectionat data bus
to/from the SCNGB000 or other bus mas-
tor. These pins ars active high.

RE1-RSS

Register selects. RS1-RSS are active high,
high-impedance inputs that determing
which of the 25 internal PIT registers Is
being addressed,

LT

Readiwrite Input. RIW Is the read/write
signal from the SCNEBOO0 or bus master,
indicating whather the current bus cycle
in & read {high) or writs {low) cycla.

T3

Chip select input. The CS input selects the
PIT registers for the current bus cycle,
Address strobe and the data strobe (upper
or lowsn) of the bus master, along with the

appropriate address bits, must be in--

ciuded in the Chip select equation. A low
level corresponds 10 an asasrted chip
select.

DTACK

Data transfer acknowisdge cutput. DTACK
is an active low output that signals the
complation of the bus cycle. During read
or interrupt acknowiedge cycles, DTACK
is assenied by tha SCNGB2ID after dats
nas besn provides on the data bus, during
write cycies It is asseried after data has
besn accepted at the data bus. Data
transfer acknowlsdge is compatible with
the SCNBB000 and with othar bus masters
such as the SCBG84ID DMA controlier, A
holding resistor is required to maintain
DTACK high between bus cycles.

AESEY

Resst input. RESET is used to initialize alt
PUT functions. All control and data direc-
tion registers are Cleared and most inter-
nal operations are cisabled by the asser-
tion ot RESET (low).

CLK

Clock input. The clock pin is & TTL-
compatible input with the same specifica:
tiona as the SCNES000. The PIT containa
dynamic logic throughout, and hance thia
ciock must not be gated off at any time. It
Is not necassary that this clock maintain
any particuler phass relationship with the
SCNSB000 clock. It can be connected to
an indapendent frequency source (laster
or siowaer) as long as all bus specifications
arg met. :

PAD-PAT and PBO-PB7 - .
Port A and port 8. Porls A and B are B-bit
ports that can be concatenated to form a
M5-bit port in centain modes. The ports can
be controlied in conjunction with the
handshake pins H1-M4, For stabliization
during system powst-up, ports A and B
have intermal pullup resistors to Vee. All
port ping are active high.

H1i-H4

Handshake pins (/0 depending on the
mode and submode). Handshake pins
H1-H4 sre multl-purposs pina that (de
pending on the operational modes) can pro-
vide an Interiocked handshake, a pulsed
handshake, an Interrypt input (indepen-
dent of data transfers), or simpie IO pins.
For stabilization during system power-up,
H2 and H4 have intarnal puliup resistors to
Vee. Their sense (active high or low) can
be programmed in the port generai control
reglster bits 3-0. Independent of the mode,
the instantansous level of the handshake
pins can be read from the port status
register.

Port C -
(PCO-PCY/aiternate function). This po
can be used as eight gensral purpose I

Signetics

pins (PCO-PCTY) or any combination of six
apacial function ping and two genersl pur-
pose /0 pina (PCO-PCT). (Each dual func-
tion pin can be standard V0 or & spacial
function independent of the other port C
pine.) When used as a pont C pin, these
pins are active high. They can be in
dividually programmed a8 Inputs or out-
puts by the Port C data direction register.

The alternate functions (TIN, TOUT, and
THACK} are timer /0 pins. TIN can be used
as a rising-edga tripgered external clock
input or an sxternal run/hait control pin
{the timar is in the run state if run/hait is
high and in the halt state it ran/halt is 1ow).
TOUT can provide an aclive iow timer In-
terrupt request outpu! Or a genaral-
purposs square-wave output, initially high.
TIACK is an active low input used for timer
interrupt acknowledge.

Port A and B functions have an indepen-
dent pair of active low Interrupt reques!
{PIRC) and interrupt acknowiedge (PIACK)
pins.

The DMAREQ (direct memory access re-
quest) pin provides an active low direct
mamory acceas controller (DMAC) request
pulse of three clock cycies.

REGISTER MODEL

A register model that includes the cor-
responding register selecis is shown In
Tabls 2.

PORT FUNCTIONAL
DESCRIPTION

Port Control Structure

The primary focus of most applications
will be on ports A and B, the handshake
pins, the port interrupt pins, and the DMA
request pin. The ports are controlled by
the port peneral control register which
contains a 2-bit fisid that specifies a set of
four operation modes. These govern the
overall operation of the ports and deter-
mine thelr Interrelationships. Soms
modes require additional informatlon trom
sach port's control register to further
define its operation. in sach pont controt
register, there |s a 2-bit submaode tield that
serves this purpose. Each port moda/sub-
mods combination speciiies a sei of pro-
grammabis characteristics that fully
defina tha behavior of that port and two of
the handshaka pins. This structure s sum-
marized In Table 3 and Figure 3.
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Table 3 PORT MODE CONTROL SUMMARY

Mode 0 {Ltmdirectional B-Bit Mode)
Port A
Submode 00 — Doubsie-Buftered Input
H1 — Latches inpul data
H2 - Status/inwerrupt generating nput, general-purpose
outpul, or operation wilh M1 in the interiocked or
puised Input handshake protocols
Submode 01 — Double-Buffared Output
H1 = Indicates data recewed by penpheral
M2 — Status/imerrupt generatng mnput, general-purpose
output, ©f operauon with H1 in the nteriocked or
pulsad pulput handshake protocols
- Submode 1X — Bit 10
H1 — Siatus/interrupt generating mput
HZ — Stawus/interrupl Qenerating Mpul or QENErsl-purpose
output
Port B, H3 and H4 — idenucal to Port A, HY and H2

Mode 1 {Umidirectional 16-Bit Mode)
Port A — Double-Buffered Data (Most significantt
Submode XX (not used)
H1 — Status/interrupt gensrating input
H2 - Status/interrupt generaung input or general-purpose
output
Port B — Couble-Buftered Data (Least sigrvhicant)
Submode X0 — Umidirectionat 16841 Input
H3 — Latches wput data
H4 - Status/interrupl generaung npul, genarakpurpose
output. or operation with H3 in the interiocked or
puised nput handshake protocols
Submode X1 — Umdirectional 16-Bit Quiput
H3 — Indicates data received by penpherat
H4 — Status/interrupt genersting mnpul, general-purpose
output, or operation with M3 in the mieriocked or
puised output handshake protocols

Mode 2 (Bidirecuonal 8 Bit Mocie)
Port A — Bit /O (with no handshaking ping!
Submode XX (not used)
Port B — Bidirectional 8-Bit Data 1Double-Bultered)
Submode XX inot used!
’ i H1 = indicates cutput dats receved by penphersl
H2 ~ Operation with H1 in the interiocked or puised output
handshaks protocols
H3 = Latches nput data
He — Qperstion with H3 wn the interiocked or puised nput
handshake protocols

Mode 3 {Bidirectional 16-Bit Mode!
Port A — Double-Bufiered Data IMost sigrshicant)
Submods XX (not used)
Port B ~ Double-Buffered Data (Least sigrificant)
Submode XX (not used)
H1 — indicates output Sata recewed by penipheral
H2 = Operation with H1m the interiocked Or puised output
handshake protocels
H3 = Latches inpul data
Hé — QOparaven with HJ i the interlocked or puised mput
handanske prolocols

Signetics

Port General Information and Conventions
The following paragraphs introduce con-
cepts that are generally applicable 1o the
PIT ports independent o! ths chosen
mocie and submode. For this reason, no
particular port or handshake ping &re men:
tioned; the notation H1 (H3) indicates 1hat,
depending on the chossn mode and sub-
maode, the atatament given may he true tor
sithar tha H1 or H3 handshake pin.

Unidirectionat va Bidirectional—Figure 3
shows the configuration of ports A and B
and sach of the handahake pins in sach
port mode and submode. in modes © and
1, & data direction registar (3 asaociated
with sach of the ports. These registers
contain one bit for sach port pin to deter
mine whether that pin is an input or an out-
put. Modes 0 and 1 are, thus, calied
unidirectional modes because each pin
assuMas & constant direction, changeabls
only by a reset condition Or a program-
ming change. Thess modes atlow double
buffered! data transfers in one direction.
This direction, determined by the mods
and submode definition, s known as the
primary direction. Data transfers in the
primary direction are controlied by the
handshake pins. Data transters not in the
primary direction are generally unrelated,
and singie or unbuffered data paths exist.

In modes 2 and 3 there Is no concept of
primary direction as in modes 0 and 1. Ex-
cept for port A in mode 2 (bit L), tha data
direction registers have no effect. These
modes are bidirectional, in that the direc-
tion of sach transfer (aiways 8 or I8 bits,
double buifered) is determined dynamical
ly by the state of the handshake pins. -
Thus, for sxgmple, data may be transfer-
rad out of the ports, followed very shortly
by a transfer Into the sams port pins.
Transfers to and from’ the ports are in-
dependent and may occur in any se
quance. Since the instantanecus direction
is aiways determined by the external
system, & small amount of arbitration
logic may be reguired.

Control of Double Butfered Data Pathe—
Generally speaking, the PUT is a double
buffersd davice. In the primary direction,
double buftering allows orderly transfers
by using the handshake pins in sny of
several programmable protocols. (When
bit WO Is used, double buffering is not
svallable and the handshake pins are usad
as outputs or status/interrupt inputs.)
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Figurs 3. Port Mode Layout

Use of doubls butfering is most beneficial
in situations whers a peripheral device
and the computer system are capable of
transterring data at roughly the same
speed. Doubls butlering allows the feich
oparation of the cata trenamitier to be
overiapped with the store operation of the
data receiver. Thus, throughput measured
in bytas or words per second can be great:
ly enhanced. If there is a large mismatch
In transter capability between the com-
puler and the peripheral, littla or no
bensaflt is obtained. In these cases there Is
no penaity in using double butfering.

Double Butiersd input Transfers==In all
modes, the PIT supports double buffared
input transters. Data that mests the port
setup and hold times ia latched on the
asseried adge of H1(H3). H1(HJ} is edge
sensitive, and may assume any duty cycle
a8 iong as both high and iow minimum

4106

times ars observed. The PUT containe a
port siatus regisier whose HI15(H3S)
status bit i set anytime any input data ls
present in the double buffered latches
that has not besn read by the bus master.
The action of HXH4} is programmable; it
may indicate whether there Is room for
more data in the PUT iatches or it may
sarve other purposes. The following op-
tions are availabie, depsnding on the
mode.

1. HZ(H4) may be an edige sensitive input
that is Independent of H1({H3) anc the
transfer of port data. On the assened
edge of H2{H4), the H25(H45) status bit
is set. It is clearad by the direct method
(refer to Direct Msthod of Resetting
Status), the RESET pin being asserted,
of when the H12 enabie (H34 enable) bit
of the port general control register is 0,

Signetics

2. H2{H4) may be a general purpose out.
put pin that is always negated. The
H2S(H4S) status it is aiways 0.

3. H2(H4) may be a general purposs out.
put pin that is always asseriad. The
H2S5(H4S) status bit is always 0.

4. H2(H4} may be an output pin in the in.
teriocked input handshake protocol. it
is saserted whan the port input latches
are ready 1o accept new data It is
nagated asynchronousty tollowing the
asserted edge of the HI(H3) input. As
s00n as the input iatches becoms
ready, H2(H4) is again asserted. Whan
the input double buftersd iatches are
full, H2(H4) remains negated until data
Is removed. Thus, anytime the M2{H4)
output is asserted, new input data may
be entersd by asssrting H1(H3). At
other times, tranaitions on H1{H3) are
ignored. The H25(H4S) status bit Is
always 0. Whan H12 enable (H34
enabie) in 0, HZ{H4) I hald negated.

5. H2(H4) may be an output pin in the
puised input handshake protocol. It is
assarted exactly as in the interlocked
input protocol, but never ramains
asserted longer than & ciock cycles.
Typically, a tout ¢clock cycls puise is
generated. But In the cass where a
subsequent M1{H3) asserted edge oC-
curs before termination of the pulsa,
H2(H4) is negated asynchronously.
Thus, anytime after the lsading sdge of
the H2(H4) pulss, new data can be
entered in the PI/T double byffered in-
put latches. The M2S(H4S) status bit is.
always 0. When H12 enabie (HM
snabie) is 0, M2(H4) is held negated.

A sampie timing disgram s shown In
Figure 4. The H2(H4) interiocked and
puised input handshake protocois are
shown. The DMAREQ pin Is alsc shown
assuming it is enabled. All handshake pin
sense bits are assumed 1o be O (refer to
Port Genara! Control Register); thus, the
pins are in the iow state when asserted.
Qus to the grest similerity betwesn
modes, this timing diagram is appiicable
to ali doubie butfered Input transters.

Doubls Bufiersd Output Transfers—The
PUT supports double buffered output
transfers in all modes. Data, written by the
bus master to the PIT, Is stored in the -
port's output iatch. The peripheral accepts
the data by asserting H1{H3}, which .
causes the next data to be moved to the
port's output latch as soon as it (8
avaliable. The tunction of H2(H4) is pro-
grammabie; it may indicate whether new
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data has besn moved to the output latch
or R may seres other purposes. The
H15{H3S) status bit may be programmed
for two interpretations. Normally the
status bit is & 1 when thers is at least one
Iatch In the double buftered dats path that
can accept new data. After writing one
byteiword of data to the ports, sn interrupt
sarvice routine could check this bit to
determine if It could store another
byte/word, thus, filiing both latches. When
the bus masier te finished, I & often
useful to be able to check whethes all of
the data has been transferrsd to the
peripheral. The H1S{HIS) status control
bit of the port A and 8 control registers
provide this flexibility. The programmable
options of the M2(M4) pin gre given beiow,
depending on the moda.

1. H2(H4) may be an edge sensitive input
pin independent of H1(H3 and the
transfer of port dats. On the asserted
odge of H(H4), the H2S (H4S) stetus
bit is set. I is reset by the direct
method (refer to Direct Method of
Resetting Status), the RESET pin being
asserted, or when the H12 enabia (H34
esnable) bit of the port general control
register is 0.

2 H2{(H4) may be a gensral purposs out-
put pin that is alwsys negated. The
H2S(H4S) status bit i atways 0.

3. H2(H4) may be a gensral purpose out-
put pin that is siways ssseried. The
H25(H4S) status bit is alweys 0.

4 H2H4) may be an output pin In the in-
tetiocked output handshake protocol,
H2(H4) Is asserted two clock cycies
after data is iransterred to the doubie
butferec output latches. The data re-
mains stable and H2(H4) remains as-
serted untll tha next asserted edge of
the H1{H3) input. At that time, H2(H4) is
asynchronously negated. As soon as
the next data is svallable, It s trane-
ferrec to the output latches. When
H2(H4) is negated, asserted transitions
on HI(H3) have no sffect on the data
paths. As is explained later, however,
in modes 2 and 3 they do control the
three-state output buffers of the
bidirectional portis). The H2S5{H4S)
status bt is slways 0. When H12 snabile
{H34 enabie) is 0, H2(H4) Is heid
negated.

5 HXH4) may be an output pin in the
pulsad output handshake protocol. it Is
aaserted exactly as In the intariocked
output protocol above, but never re-
mains asserted longer than four clock
cycies. Typically, a four clock puise is
generated. But in the case whare a sub-
sequent H1{H3) assarted edge occurs
before tarmination of the puise, H2(H4)
is negated asynchronousty shortening
the pulss. The H2S(H4S) status bit s
always 0. When H12 enable (H34
enable) Is O, HX(H4) Is held negated.

A sample timing diagram Is shown in

Figure 5. The M2Z{H4) Interiocked and
pulsed output handshake protocols are

Signetics

shown, The DMAREQ pin is also shown
assuming It Is snabled. All hardshake pin
#onse bits are mesumed to be O; thus, the
pins are in the low state when asserted.
Dus to the great similarity bstwesn
modes, this timing diagram is applicable
to alt double buffersd output transfers,

Requesting Bus Master Service —The PUT
has several means of indicating & need for
sarvice by a bus master. First, the pro-
cessor may poli the port status register. it
containa a status bit for sach handshake
pin, plus a leve! bit that always reflects the
instantanecus state of that handshake
pin. A statys bit is 1 when the PIT nesds
servicing, Le., gensrally when the bus
master needs 10 read or write data to the
ports, or when a handshake pin used as a
pimple status input has besn asserted.
Tha interpretation of these bits Is depen-
dent on the chosen mode and submode.

Second, tha PUT may be placed in the pro-
cessor's interrupt structure. As mantion-
od previousiy, the PUT containg port A and
B control registers that configure the
handshake pins. Other bits in these
registers enable &n interrupt associated
with sach handshake pin. This interrupt is
mads available through the PCS/PIRQ pin,
It the PIRQ function is selected. Thres ad-
ditionat conditions are required for PIRQ
to be asserted: (1} the handshake pin
status bit is set, (2 the corresponding in-
terrupt (sarvice request) snabie bl is set,
ang (3) DMA requests are not associated
with that data transfer (Mt and H3 only).
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The conditions trom sach of the four hand-
shake pins and comasponding siatus bits
are ORed 10 determina PIRQ.

The third method of requasting service ia
via the PCA/DMAREQ pin. This pin can be
assoclated with double buffered transfers
In sach mode. H it is used as a DMA con-
trollar request, it can Initiate requests to
keep the PIT's inputioutput double butfer-
ing ampty/tull as much as possible. It will
not overrun the DMA controlier.

Veciored, Prioriiized Port interrupts — Use
of SCN6B000O compatibie vectored inter-
rupts with the PIT requires the PIRQ and
PIACK pins. When PIACK is ssserted, the
PIT pisces an B-bit vector on the data pine
DO-DT. Under normat gonditions, this vec.
tor corresponds to highest priority,
snabisd, active port interrupt source with
which the DMAREQ pin |8 not currently
associated. The most significant six bits
are provided by the port intarrupt vector
register (PIVR), with the lowar two bits
supplisd by prioritization logic according
ie conditions present when PIACK iy
asserted. it is Important to nots that the
only eftact on the PIIT caused by interrupt
acknowledgs cyciss is that the vector is
placed on the data bus. Speclfically, no
registers, data, status, or other intermal
states of the PIIT are affectad by the cycie.

Several conditions may be present when
the PIACK input Is asserted. Thess condé
tions affect the PIUT's responss and the
termination of the bus cycle. I the PIT
has no interrupt function selected, of is

4-108

not asserting PIRQ, the PUT will make no
response to PIACK (DTACK wiil not be
asserted). If the PUT is asserting PIRQ
when PIACK is receivad, the PI/T will out-
put the contents of the PIVR and the
prioritization bits. H the PIVR haa not besn
intialized, SOF will be read from this
ragister. These conditions are summa-
rtzed in Table 4.

The vacior tabie entries for the PI/T appear
as & contiguous Dlock of tour vector
numbers whose common uppar six bits
are programmad in the PIVR. The follow-
ing list pairs sach interrupt source wlith
the 2-bil value provided by the prioritize
tion logic, whan interrupt acknowledge is
asseried.

H1 source—00
H2 source—01
M3 source— 10
H4 source—11

Autovectorsd Port interrypts— Autovec-
torec interrupts use only the PIRQ pin.
The operation of the PUT with vectored
snc autovectorsd interrupts is identical

except that no vectors are supplisd and
the PCS/PIACK pin canbe used as aport C
pin.

Dirsct Mathod of Ressiling Status—(n
certain modes one or mors handshake
pins can be used as edge sensitive inputs
for tha sole purposa of setting bita in the
port status register. Thase bits consist ot
simple fiip fiops. They are set {to 1) by the
occurrance of the asserted edge of the
handshake pin input. Resstting a hand-
shake status bit can be done by writing an
&bit mask to the port statua register. This
is calied the direct method of resstting. To
resst & status bit that is resettabis by the
direct method, the mask must contain a 1
in the bit position of thes port status
register corrasponding 10 the desired bit,
Other positions must contsin 0's. For
status bits that are not resettadle by the
dirsct mathod in the chosen mods, the
data written 10 the port status register has
no effect, For status bits that are reset
tabie by the direct method in the chosen
mods, & 0 In the mask has no ettect.

Handshake Pin Sense Control--The PUT
contains axclyusive OR gates to control the

Table 4 RESPONSE TO PORT INTERRUPYT ACKNOWLEDGE

Condhi

—-— o
PIRQ negated OR mntarrupt
requent function not selectad

PIRQ seserted

PIVR nas not been snitahzed

No response from PI/T.

PI/T prowces $OF, the

since RESET No DTACK Uruninialized Vacior *
PIVR nas besn imtianzed No response l1igm PI/T. PI/ T prowoes FIVR conients
tince AESET No DTALK with prioruzauon bits

“The urininaized vector 15 1Ne valve returned from an nmerrupt vecior ragister belore it has

been winslized.
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ssnse of sach of the handshake pins,
whether used as inputs or outputs. Four
bite In the port genaral control register
can be programmad 10 determine whather
the pins are asserted in the low or high
voitags state. As with other control
registers, thess bits are resst t0 0 when
the RESET pin is asserted, defaulting the
asserted ievel to be iow.

Enabling Ports A and B—Caertain func-
tions involved with double butiered data
transfers, the handshake pins, and the
status bits, can be disabied by ths extar-
nal system or by the programmer during
inltialization. The port general control
regisier contains two bits, H12 enabie and
H34 enable, which contro! thess func.
tions. Thesa bits are ciearsd to the 0 state
when the RESET pin is assarted, and the
functions are disabled. The functions are
the following:

1. Independsnt of other actions by the

" bus master or peripheral {vig tha hand-
shake pins), the PUT's disabied hand-
shake controller is held to the ‘empty’
state, L.a., no data is present in the dou-
bie buffered data path.

2. When any handshake pin is used to 3st
a simple status flip flop, unrslated to
double buffered transters, thess Hip
fiops are haid reset 10 O (see Table 3).

3. When H2(H4) Is used in an interlocked
" of puised handshake with H1{HJ),
H2(H4) is heid negated, regardiess of
the chosen mode, submode, and
primary direction. Thus, for doubie buf-
fered Input transters, the programmar
can signal a peripheral when the Pi/T is
ready Lo bagin transters by setting the
associsted handshake enable bit to 1.

The Port A and B Alternate Registers—In
addition to the port A and B data registers,
the PUT containg port A and B alternate
registers. These registers are read only,
and simply provide the instantaneous
tevel of sach pont pin. They have no effect
on the operation of the handshake pins,
double bufterad tranafers, status bits, or
any other aspact of the PUT, and they are
mode/submods indapendent.

PORT MODES

Mode 0— Unidirectionat 3-8it Mode
In mode 0, ports A and B operate In-
dependantly. Each can bs configured in
any of its three possible submodes;

Submode 00— Double buifered input
Submods 01— Doubis buffered cutput
Submode 1X—Bit VO

Handshake pins HY and H2 are asaociated
with port A and configured by program.
ming the port A control register. (The H12
anabie bit of the port general control
fegister enables port A transfers.) Hand-
shake ping HJ and H4 are asaociated with
port B and conflgurad by programming the
port B control register. (The H34 enabie bit
of the port peneral control register
enabies port B transters.) Theport Aand B
data direction registers operate in all three
submodaes. Aiong with tha submods, they
affect the data read and written at the
associated data regisier according to
Tabls 5. They also snable the output butier
associated with each port pin. The
DMAREQ pin may be associated with
alther {(not both} pert A or port B, but does
not function if the bit YO submode is pro-
grammaed for the chosan port.

Port A or B Submods 00 (3-Bit Double Buf-
fored Inputi—in mode 0, double buffered
input transters of up to 8-bits are avaiiable
by programming submode 00 in the
desired port's control register, The apera
tion of H2 and H4 can be sslected by pro-
gramming the port A and port B controi
registers, respectively. Al five double byf-
fared input handshake optiona, praviously
mentioned in the Port General Information
and Conventions saction, are availabie.

For pins used as outputs, the data path
consists of a single latch driving the out-

wanted read cycles. Refer to Figure 4 tora
sample timing diagram,

(=

LATCHED, DOUBLE-
SUFFERED INPUT

i MV
Prp——— NN

Port A or B Submode 01 (8-bit Dauble Buf-
forsd Output)—in mods 0, double bui-
fered output transfers of up to B bits are
avaliable by programming submode 01 in ;
the deaired port's control register. The
oparation of H2 and H4 can be selected by
programming the port A and port B control
regisiers, respactively. All five double buf-
fered output handshake options, previous-
Iy mentioned in the Port General informa-
tion ang Conventions wsection, are
available, )

For pine used as Inputs, dats written to
the associated data register is double bul-
fered and passad to the initial or final out-
put latch, &3 usual, but the output butter is
disabled. Refar 1o Figure 5 for » sample
timing disgram.

put butfer. Data writien to the port's data WO & BUBMCOE #1
register does not atfect the operation of A
any handshaks pin, status bit, or any other -
aspect of the PIT. Outpul pins can be
usad independently of the input transfer. DOUBLE-BUFFERED
Howaver, read bus cycies to ths data ouTPUT
register do rempve data from the port. L ]
Theretore, care should be taken 1o avoid Ly AW
processor instructions that psrform un-
Teble 5 MODE 0 PORT DATA PATHS
Read Port A/B Write Port A/B
Mods Dats Register Duta Regivter
“BOR=0 BOA=1 BOR =X
0 Submode 00 FiL, D.B. FOL Note 3 FOL, 5.8. Note
0 Submocke D1 Pin FOL Note 3 IOL/FOL, D.B. Note 2
0 Submode 1X Pin FOL Note 3 FOL, 5.8 Note 1
Abbreviations:

IOL ~ Initist Qutput Latch
FOL ~ Final Quiput Latch
FIL — Final input Latch

§.B. - Single Buftered
0.8, - Doubie Butisred
DDA — Data Drraction Register

ot if tha DDRm 0.

on.

[Note 1. Dars s Wiched :n the output data registers (hnal output latch) snd will be
single butfered a1 the o if ihe DOR 13 1, The output butfers will be turned

Note 2: Data i stched in the double-buffered cutput data ragisters. The dats in the
final output latch will appesr on the port pin if the DOR 1w a 1.
Nots 3. Tha output drivers that connect the final outpu! latch to the pins sre turned
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Port A or B Submode 1X (Bit LO)—in mode
0, simple Bit /O is avaliable by program-
ming submode 1X in the desired port's
control register. This submode is intended
for applications in which several indepen-
dent devices must bes controlled o
monitorad. Data written to the associated
data register is single butiered. If the data
direction register bit for that pin ia a 1 (out-
put}, tha output buffer is snabled. If I1tis O
{input), date written is still latched, but is
not availabia at the pin. Data read from the
data register is the instantanscus value of
the pin or what was written to the data
reg!ster, depanding on the contents of the
data direction register. H1(H3) is an sdge
sensitive status Input pin only and It con-
troia no data related function. The
H1S5(H3S) status bit is set following the
msaerted edge of the input wavetorm, it is
resst by the dirsct method, the RESET pin
being asserted, or when the H12 snable
{H34 snabis) bit is 0.

HZ(H4) can be programmad as a simple
status input {identical to H1{H3)), or as an
asasriad or negeted output. The Inter-
locked or pulsed handshake configura-
tions are not available.

WODE O BUBMODE 1X

&

8T Vo

e —il ]
i K2 ()

Mode 1= Unidirsctional 18-Bit Mode

In mode 1, ports A and B are concatenated
to form a single 16-bit port. The port B sub-
mode fisld controis the configuration of
both pans. The possibis submodes a's:

Port B submods X0—doubis bulfered
Input

Port B submodes X1—doubles buffersd
output

Handshake pins H3 and H4, configured by
programming the port B contro! register,
ars assoctated with tha 18-bit double buf-
fared transfer, Thase 18-bit transfers are
enabled by the H34 snabie bit of the port
general control register. Handshake pins
H1 and M2 can be used as simpie status
inputs not relatess to the 1&-bit data

direction registers operate in each sub-
mode. Along with the submods, they af-
fect the data read and written at the data
repister according to Tabie €. They aiso
snable the output buffer associated with
sach pon pin, The DMAREQ pin can be
associated only with H3,

Mode 1 can provide convenient, high
speed 18-bit tranefers. The port A and B
data registers are addreased for compati-
bility with the SCN8B00O move peripheral
{MOVEP) instruction and with the S88000
DMA controllers. To take sdvaniage of
this, port A should contaln the most
significant byte of data and always be read
or written by the bus master firat. Tha in-
teriocked and pulsed handshake pro-
tocois are keyed to accesses to the port B
data register In mode 1. If It |s accesasd
last, the 18-bit double buftersd transiers
procesd smoothly,

Port B Submoda X0 (18-Bit Doubles But-
fored input)~—In mode 1 port B submode
X0, double bultered Input transters of up
to 16-bits can be cbtained. Tha level of ali
18 pins is asynchronously iatched with the
assartad edge of H3. The processor can
check the HIS status bit to determine if
new data is pressnt. The DMAREG pin can
be used to signal a DMA controtier to
smpty the input butfers. Regardiesa of the
bus master, port A data should be read
first. (Actually, port A data need not be
read at all.) Port B data should be read iast.
The operation of the internal handshake
controller, the W3S bit, and DMAREQ are
keyed to the reading of the port B data
register. (The $88000 DMA controtiers can
be programmed tc perform the exact

transfers needed for compatibility with
the PIT.) H4 can be programmad for alf
five of the handshaks pptions mantioned
in the Port General Iniormation and Con.
ventions section.

For pins used as outputs, the data path
consists of & single latch dtiving the out-
put butter. Data writtan to the port's cata
register does not affect tha operation of
any handshake pin, status bit, or any other
aspact of the PUT. Thus, output pins can
be used independently of the input
transfer, However, read bus cyciss to the
port B data register do remove dats, 80
care shouid be taken to avoid unwanted
read cycias.
MODE 1 PORT 8 SUBMODE X3

el ) |
fonl-e=rfier HE

A AND D
s

LATCHED. DOUBLE-
BUFFERED INPUT

e 3
ot M4

Port B Submods X1 (15-8it Double Buf-
forsd Outputy=—Refer 1o Figure 4 for a sam-
ple timing diagram. in mode 1 port 8 sub-
mode X1, double butiered output tranaters
of up to 18 bite can be obtained. Data is
written by tha bus Mmaster {processor of
DMA controllen in two bytes. The first
byt (most significant) ts written to the
port A data register. it is stored In a tem-
porary latch until the next byts is written
to the port B data register. Then all 18 bite
are transferrad to the fina) output latches

Table 8 MODE 1 PORT DATA PATHS

Read Pont A/B Write Port A/B
Mode Raginier Register

ODA=0 ODR=1 DDRA=0 DDA =1
1. Port B FiL, D.B. FOL FOL, 5.B, FOL. S5.B.

Submode X0 Note 3 Note 2 Note 2
1. Port 8 P FOL OL/FOL, IOL/FOL,

Submods X1 Note 3 D.B.. DB,

Note | Note 1

oft if the CDR 8 0.

on.

Nots 1: Dats written to Port A goes to & temporary laich. When the Port B data
register 18 iater wntten, Port A data s transferred to IOL/FOL

Note 2. Dats & laiched in the output data registers (final output Latcht and will be
mingle buffered at the pn if the DDR 13 1. The output butfers wall be turnad

MNote 3 The cutput deevers that ConNect the frnal output wich 19 the s ere tumed

Abbreviations:

transter or H2 can be an output. Enabiing
of the H1 and H2 handahake pins s done
by the H12 snable bit of the port general
control register. The port A and B data

10L = Il Quiput Lateh
FOL - Finel Quiput Laeh
FIL = Final Input Latch

58 - Singke Suffered
D.B. = Double Buffered
DDR = Daw Direction Register
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of ports A and B. Both options for inter-
pretation of the H3S status bit, mentioned
in Port General Information and Com:-
manta section, are available ang apply 1o
the 18-bit port as a whols. The DMAREQ
pin can be used to signal a DMA controlier
to transfer another word (0 the port output
latches. (The S68000 DMA controliers can
be programmed to perform the suact
tranafers needed for compatibility with
the PIT.) H4 can be programmad tor all
tive of the handshake options mentioned
in the Port General information and Con-
venhons section,

For pins used as inputs, data written to
sither data register is double buffered and
passed to the initial or final output latch,
as usual, but the output bufier is disabled.
Reter to Figure 5 for a sample timin
diagram. .

MQDE 1 PORT § SUBMOTE X1

i —— [, 1]
pon—— 3

AAND B
—

DOUBLE-BUFFERED
oyTPUT

e

Mode 2—Bidirsctional 8-Bit Mode
in mode 2, port A is used for simpie bit 110
with no associated handshake pins. Port B
is used for bidirectional 8-bit double buf-
fered transfers. H1 and H2, snabied by the
H12 enabia blt in the port general control
tegister, control output transters, while
H23 and H4, enablied by the port genersl
control registar H34 enable bit, control in-
put transfers. The Inatantansous direction
of the data Is dstermined by the H1 hand-
/ shake pin. The port B data direction
ragister is not used. The port A and port B
submode fieids do not affect the PIT
operation in mode 2.

MODL 2
{ ) Am
BT W0
@ -
HIDINECTIONAL 81T
P W1 ouTeuTY
—i! TRANAFERS
| o R F ] WPUT
i W4 TRANSFERS

Double Bufiersd X0 (Port 8)—The only
aspect of bidirectional double butferad
transfers that ditfers from the unidirec-
tional modes liss in controlling tha port B
output buffers. They are controlied by the
tevei of H1. When Mt {3 negated, the port B
output butfers (all aight) are snabled and
the ping drive the bidirectional bus.
Generally, H1 is negated in response to an
sssarted H2 which indicates that new out-
put data is prasent in the doubte bulfered
latches. Foliowing acceptance of the data,
the peripheral asserts H1 disabling the
port B output buffers. Other than con-
trolling the ouiput butfer, H1 is edge sen-
sitive as in other modes. (nput transters
procesd identically to the double butfered
input protocol described in the Port Gean-
eral Information and Conventions Section,
in mode 2, only the interlocked and pulsed
handshake pin options are available on H2
and H4. The DMAREQ pin can be assoch
ated with either input transfers (H3) or out-
put transfera (H1), but Aot both, Refer to
Tabie 7 tor a summary of the port B data
register reaponses in mode 2.

Bil VO (Port A)-In mode 2, pont A performs
simple bit 11O with no associated hand-
shake pins. Thia configuration is intended
tor applications in which several lndspen-
dent devices must be controlied or
monitored. Data written to the port A data
registar is single buffered. If the port A
data direction regiater bii for that pin is 1
{output}, the output bufler is enabled. i it
is 0, data written is still latched but not
availabla at the pin. Data read from the
data register s sither the instantanecus
value of the pin or what was writtsn to the

data register, depending on the contenta
of the port A data direction register. This
is summarized in table 8.

Mode 3 - Bidirectional 18-Bit Double Bul-
fered VO

in mode 3, ports A and B are used for
pidirectional 16.bit double buifsred
transfers. H1 and H2Z control output
transfers, while H3 and H4 control input
transfers. (H1 and H2 are enabied by the
H12 enable bit while H3 and H4 are
snabled by the H34 enable bit of the port
general contrpl register) The instan-
tanecus direction of the data is deter.
mined by the H1 handshake pin, and thus,
the data direction registers are not used.
The port A and port B submode tieids do
not aftect PUT operation in modas 3.

The only aspect of bidirectional doubie
bufiered transfers that ditfers from the
unidirectional modes lies in controlling
tha port A and B output buffera. They are
controlied by the level ot H1. When H1 is
negated, tha output buffers (all 16) are
snabled and the ping drive the bidirec-
tiona! bus. Gensrally, Ht is negated in
response to an asserted M2, which in-
dicates that new output data is present in
tha double bufierad Iaiches. Following ac-
ceptance of the data, the peripharal
aaserts H1, disabling the output buftars.
Dther than controliing the cutput buffers,
H1 Is adge sansitive as in other modes. in-
put transfers proceed identically to the
doubie buffersd input protocol described
in the Port General information and Con-
ventions section, Port A and B data is
latched with the asserted edge of H3. In

Table 7 MODE 2 PORT B DATA PATHS

10L = tmnat Qutput Latch
FOL = Final Output Latch
FiL. — Finat Inpur Latch

Mod Read Pont B Writa Pont B
Das Register Dats Ragister
2 FiL. D.B 0L FOL, D.B.
AbDreviauons:

D.B — Double Buffered

Table 83 MODE 2 PORT A DATA PATHS

5.8. — Single Buffersd
FOL — Finat Output Latch
DDR — Dats Drsction Register

Resd Port A Write Port A
Mode Dats Register Data Raginter
T BOR=0 DOA=1 bOR -‘6_.‘_—non- 1
2 Pin FOL FOL FOL, S.B
Abbreviauons;
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mode 3, only the interiocked and pulsed
handshake pin options are available to H2
and Hd. The DMAREQ pin can be assoclh
ated with either input transfers (H3) or out-
put transfers (H1), but not both. H2 indk
cates when new data is avaiiable In the
port B (and implicitly port A) output
latches, but uniess the buffer is snabled
by H1, the date is not driving the pins,

Mode 3 can provids convenient high spesd
16-bit transfers. The port A and 8 date
ragisters are addressed for compatiblity
with tha SCNS8S000's move peripherat
(MOVEP) instruction and with the S68000
DMA controlters. To take advantage of
this, port A should contain the most sig-
niticant data and always be read or writien
by the bus master first. The interlocked
and puised handshake protocols are
keyed to accessss to the port B data regis-
ter in mode 3. H It is accessed last, the
16-bit doubis buftered transfer proceeds
smoothly. Refer to Table 9 for a summary
of the port A and B data paths in mode 3.

NOOK 3
A AND &
LiL ]
BIDRECTIONAL 14-IIT

o H1 ouTPUT
J—— 3 TRANSFERD
re—A eyt

| e 14 TRANSFERS

DMA REQUEST CPERATION

The direct memory access request
(DMAREQ) puise {(when snabied) is
associated with output or input transtars
1o keep the Initial and final output latches
full or empty, respectivaly. Figures 8 and 7
show ail the possible paths in generating
DMA requests.

OMAREQ s generaied on tha bus side of
the SCNBB230 by the synchronized’ chip
sslect, If the conditions of Figures 8 and 7
are mat, an sccass of the bus (sssertion of
CS) wilt causs DMAREQ to be assened
three PUT ciooks (plus the delay time from
the clock edge) after C8 is synchronized.
DMAREQ remains asserted for three clock
cycles (plus the delay time trom the clock
adge) and s than negated.

Taymehvoniet mesne that the ingul signel has Deen
#9an by the PUT on the aporoprisis adge of the ciack
naIng wage for H1(M3) and faiimg eoge for C3). (Meter to
e Bus intertace sattion for the axceghion sonceming
C8.1 i 8 bus access (ssaertion ot C3) and & port acoses
intsertion of H1tHI) occur &1 the sams 1ime, C8 wiil be
SAQNEN wihout delay. M 1[H3) will be mcognised one
Sloch cycie sater.

4112

Table 8 MODE 3 PORT A AND B DATA PATHS

Mod fead Port A anc B Write Port A endt 8
Dats Ragister Data Register
3 FIL.D.B 10L/FOL, DB, Note 1

Note 1. Data wntten 10 Port A gows 10 B temporary latch. When the Part B data
reQistes i later written, Port A data is transterred to IOL/FOL.

Abbrevistons.

FiL = Final input Latch

10L — Inival Output Latch
FOL - Final Qutput Lach

S 8. — Sings Buffered
D.8. ~ Doubie Bultered

N

KN

De

DATA I QUTPUT LATCHES

NN

MO DMA REQUEST

)

PERIPHERAL ACCEPFTE DATA

=2

DA REQUEST

)

PERPHERAL ACCEPTS DATA

S~

Figure 8. DMAREQ Associated with Output Trumiorl

DATA 1N WPUT LATCHES

.m::}..,@{f;

®/

Figure 7. DMAREG Associated with Input Transfers
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The DMAREQ pulse asscciated with a
paripheral or port side of the PIT s
caused by the synchronized H1(HJ) input.
if the conditions of figures & and 7 are
met, & port access {assartion of the H1(H3J)
input) will cause DMAREQ to be asserted
2.5 PIIT clock cycies (plus the delay time
trom clock edge) atter HY(H}) is ayn-
chronized. OMAREQ remains asserted tor
thres clock cycles (plus the delay time
from the clock edge) and is then negated.

TIMER

The SCNE8230 timer can provide several
facilities needed by S85000 oparating
systems. it can generate periodic inter.
Tupts, & SQUAre wave, Or a Bingle interrupt
after a programmad time period. Also, it
can be used for slapaed time measufe-
mant or as & device watchdog,

The PUT timer contains a 24-bit syn-
ehronous down counter that is loadsd
from thres 8-bit countsr preload registars.
The 24-bit counter can be clocked by the
output of a 5-bit (divide by 32) prescater or
by an extemal timer Input TIN. If the
prescaier is used, i can be ciocked by the
system ciock (CLK pin) or by the TIN sxter-
nat inpul. The countsr sighals the occur
rence of an event primarily through zero
detection. (A zerc is when the value of the
24-bit timaer is squal t¢ zero.) This sets the
rerc detect status (ZDS) bit In the timer
status register. it can be checked by the
processar or can bs used to gensrate &
timer interrupt. The ZDS bit is reset by
writing & 1 to the timar status register in
that bit position.

The general opsration of the timer is flex)-
bie and sasiy programmable. The timer is
fully configured and controlied by pro-
gramming the 8-bit timer control register.
it controis the choice beiween the port C
operation and the timar operation of three
timer pine, whether the countar is loaded
from the counter preioad register of rolls
over when zeto detect is reachad, the
clock input, whether the prescaier is used,
and whather the timaer is snabied,

Run/Halt Definition

The overall operation of tha timer is
described in terms of the run or halt
states. The conirol of the current state is
getermined by programming the timer
control register. Whan in the hali state, all
of tha foliowing occur:

1. The prior contents of the countsr s not
altersd and is reliably readable via the
count registers.

2 The prascaier is forced to $1F whether
or not it is used.

3. The ZDS status bit is forced to O,
regardiass of the possibis zero con-
tents of the 24-bit counter.

The run state is characterized by:

1. The countss is clocked by the source
programmed in the timer control
register.

2. The counter is not rellably rsadable.

3. The prescsater is allowsd to decrement
It programmed tor use.

4. The ZDS status bit is set whan the
24-bit counter transitions from $000001
to $000000.

Timer Rules
This foliowing set of rules aliow sasy ap-
plication of the timaer.

1. Refer 1o the run/halt definition above.

2. Whan the RESET pin Is asserted, alt

bits of the timaer control register go o

0, configuring the dual function pins as

port C inputs.

The contents of the counter preicad

registers and counter are not sftfected

by the RESET pin.

4. The count registers provide a direct
read data path from sach portion of the
24.-bit counter, but data written to their
sddresses is ignored. (This resulte in &
normal bus cycle.) Thase registers are
readable at any time, but their contents
are naver latched. Unreliable data may
be read when the timer is in the run
state.

8. The counter pretoad registers are
reacdable and writable at any time and
this occurs independentty of any timer
operation. No protection mechaniams
are provided against il-timed writes.

8. The input frequency to the 24-bit
counter from the TIN pin or prascaier
output must be betwesn 0 and the in-
put frequency at the CLK pin divided by
32 regardiess of the conliguration
chosen.

7. For configurations In which the
prescaier Is ussd (with the CLK pin or
TIN pin as an input), the contents of the

counter praload register (CPR) is
transiermed to the counter the firat time
that the prescaler passes from $00 to
$1F (rolis over) after entering the run
state. Thereafter, the counter
decrements Or is loaded from the
counter preicad register when the
prescaier rolls over.
For configurations in which the
prescaler is not used, the contents of
the counter preload registers are
tranaferred to the counter on the first
asseriad sdge of the TIN input atter
entaring the run stats. On subsequant
assaried edges ths counter
decraments or is loaded from the
counter preioad registers.
§. The lowest valus aliowed in the counter
preload registsr for use with the
counter Is $000001.

Timer inlermupt Acknowiedge Cycles
Several conditions can be present when
the timer interrupt acknowledge pin
{TIACK) is asserted. Thase congitions af-
tact the PUT's reaponse and the termina-
tion of the bus cycle (sss Table 10).

PROGRAMMER'S MODEL

Tha internal accessible register organiza-
tion is reprassnied in Tabie 11. Adcress
space within the address map is reserved
tor future sxpansion. Throughout the PUT
data shest, the foliowing conventions are
maintainad.

1. A read from a reserved location in the
map results in a read from the 'nuil
register'. The null register returns all
zoros for data and results in & normal
bus cycie. A write to one of these loca-
tions results in & normal bus cycle but
nO write oCcCurs.

2. Unused bits of a defined register are
denoted by "*’ and Are read as zeros.

3. Bits tha! are unused in the choasn
modesubmods but are used in others,
ara denoted by ‘X', and ars readable
and writabla. Thelr content, however, is
ignorad in the chossn modaisubmode.

Table 10 RESPONSE TO TIMER INTERRUPT ACKNOWLEDGE

PC3/TOUT Function Response 10 Assened Tiatk
PC3 = Port C Pin Np response
NG BYACK
TOUT — Square Wava No 1esponse
No BTACK
TOUT ~ Negated Timer No response,
iniertupt Reguest No DYACK
TOQUT ~ Asserten Timer Tumner Interrupt vegtor Contents
Interrupt Reauest OSTACK Asseried

Signetics
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Table 11 PUT REGISTER ADDRESSING ASSIGNMENTS
Reguster Atfected Atfactec
Register Accessible by by Asag
5| 413|211 Resst Cycle
Port General Control Register (PGCRY clejotojo R W Yes No
Por: Service Request Reqister (PSRAY olojoio | R W ves No
Por1 A Data Direcuon Register IPADDRI 10121110 AW Yes No
Port B Data Direction Register {(PBDDR) giojoj 1 AW Yas N
Port C Data Direcnon Register {PCDCR) clojrlo]o R W Yes Ng
Port Interrupt vector Register (PIVA} glojvipl R W Yes No
Port A Control Register (PACR) 010 ] 110 R W Yes Na
Port B Control Regrster (PBCR! 010l 1 1 R W Yes No
Port A Data Register IPADR! oivjojoljo R W No » &
Fort B Data Register IPBDR)Y clr]olo]1 R W No R
Port A Alernate Regester IPAARY 0114103§¢ 140 R No No
Pon B Aliernate Regisier (PBAR! 0 1 0] 1 R No No
Port C Data Regisier (PCORY 0 1 11010 AW No No
Por: Status Regisier (PSR) ot lrloln R wW* Yes No
Timer Controt Register ITCR) 11¢ctofjolo R W Yes No
Timer Interrupl Vecior Register ITIVR) 1 0 jeclo 1 R W Y a5 No
Counter Preicag Register High ICPRH) 1|0 jo ] i R w No No
Counter Preload Register Middle (CPRMI 1106 J1]101}0 R W No No
Counter Preioac Register Low ICPRL) 110 J1]16¢10 R W No No
Count Registe: High ICNTRH} 110 1y R No No
Count Register Middie (CNTRAM) 1 1 |00 to R No No
Count Register Low {CNTAL! 1 v loto | R Mo Ng
Twner Status Regester (TSR} E] 1fo]1r]¢0 R wW* Yes No
*A writs to this register may perform a specisl status resetting opsration. R=Read
**Mods depsndent. Wa Wrlte
4. All ragiatars are addressable as 8-bit Al bits are raset 10 O whan the RESET pin  § H34 Ensble
quantities. To facilitate operation with  is assertad, 0 Disabled
the MOVEP instruction and the DMAC, 1 Enabled
addresses are ordered such that cer- The port mods controi fisid should be 4 W12 Enable
tair: sets of registers can alsc be aC-  altered only when the H12 enable and H34 0 Disabisd
cassed as words (2 Lytes) or long  enable bits are 0. Except when mode 0 ls 4 Enabled
words (4 bytes). desired, the port ganeral contro! register .
must be written once 16 sstabiish the 30 Handshake Pin Sense
mode, and again to enable the respactive 0  Tha associated pin Is at the high
operation(s). voltage isvel when negated and at
PORT GENERAL CONTROL REGISTER tha low voitage tevel when aaserted.
(PGCR) 1 The associated pin is at the low
The port genaral ragister controls many of Port General Control Register (PGCR; volisge level when negated and at
the functions that arg tommon to the 3 | e 15 | 2 2 1 2 T o the high voltags level when assertsd.
ovarall operation of the ports. The PGCR
is composed of thres major fisids: BIte 7 | Pormose | w34 mi2f wa [ W3 | w2 | PORT SERVICE REQUEST REGISTER
and 6 define the operational mode of ports Contsol Saren| Swrwn| Sormal Serme (PSRR)

A and B and affect operation of the hand-
shaks ping and status bits; bits 5 and 4
allow a software controlled disabling of
particular hardware associated with the
handshake pins of sach port; and bits 3-0
define the sense of the handshake pine.
The PGCR is always readabie and writable.

4114

Port Mode Control

Mode 0 (unidiractional 8-Bit mods)
Mode 1 (unidirectional 18-bit mode)
Mode 2 (bidirsctional 8-bit mods)
Mods 3 (bidirectional 16-bit mode)

Signefics

- ek DD~
-0-0m

The port sarvice request register controis
othar functions that are common to the
overall operation to the ports. it is com-
posed of four major fiaids: bit 7 is unused
and is always read as 0; bits 8 and 5 define
whether Interrupt orf DMA requests are
generated from activity on the H1 and H3
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handshake pins; bits 4 and 3 determine
whether two dual function pins operate as
port C or port interrupt request/
acknowledge pins: and bita 2, 1, and 0 con-
trol the priority among all port interrupt
sources. Since bits 2, 1, and O attect inter-
rupt operation, it Is recommended that
they be changed only whan tha aflecied
interrupt(s) is disabied or known to remain
inactiva. The PSRR s aiways readabie and
writable.

All bits are reset to D when the RESET pin
Is asserted.

Port Sarvice Request Register (PSRR)

T [

SYChO interrupt L]
* Semct PFS Priorty Conrol

T[>

$ 5 SVCRQ Belect

0 X The PCADMAREQ pin carries the
: PC4 tunction; DMA is not used.
The PCA/DMAREQ pin carries the
DMAREQ function and is associated
with double buffersd transisrs con-
trofled by H1. H1 Is removed from
the PiT's interrupt structure, and
thus, does not cause Interrupt re-
quests {0 be generated. To obtain
DMAREGQ puises, port A controf
register bit 1 (H1 SVCRQ enabie)
Mmust be a 1.

The PCADMAREG pin carries the
DMAREQ function and is associated
with doubls buffered transfers con-
trolied by HJ. H3 is removed from
the PUT's interrupt structure, and
thus, does not cause interrupt re-
quests 1o be ganersted, To obtain
DMAREQ puises, Port B Control
Register bt 1 (H3 SVCAQ Enabie)
must be 1.

interrupt Pin Function Select

The PCHPIRQ pin carries the PCS
function.

Tha PCA/PIACK pin carries the PCS
tunction.

The PCS/PIAQ pin carriss the PIRQ
function.

The PCA/PIACK pin carries the PC8
function,

The PCS/PIRQ pin carries the PC5
function.

The PCAHPIACK pin carriea the
PIACK function.

The PCS/PIRQ pin carsies the PIRQ
tunction,

The PCAIPIACK pin carries the
PIACK function,

Bits 2, 1, and O determine port interrupt
priority. The priority ia shown in descend-
ing order ieft to right.

10

b |

o
E-N

01

10

11

Port interrupt Priority Control

210 Highest Lowest
000 HIS H2S H3S H4S
001 H2S H1S H3S H4S
010 MHIS H2S H4S H3s
011 H28 H1S8 H4S H3S
100 H3S H4S H1S H2S
101 HIS H4S H2S H1S
110 Has H3S H1S H2S
111 H4S H38 H2S 23}

PORT A DATA DIRECTION REQISTER
{PADDR)

The port A data direction register deter-
mines the direction and buffering
characteristics ot sach of the port A pins,
Ona bt in the PADDR s assigned to each
pin. A 0 indicates that tha pin is used as an
input, while a 1 indicates it is used as
an output. Tha PADDR is always readabie
and writable. This register is ignored in
modse 3.

Ali bits are reset to the 0 (Input) state when
the AESET pin is ssserisd.

PORT B DATA DIRECTION REGISTER
{PBDDR)

Tne PBDDR is identical 1o the PADDR for
the port B pins and the port 8 data
register, except that this register is Ig-
nored in modes 2 and 3.

PORT C DATA DIRECTION REGISTER
(PCDDR)

The port C data direction register
specifies whether sach dual function pin
that is chosen for the port C operstion is
an Input (0) or an output {1} pin. The
PCDDR, slong with bits that determine the
raapactive pin's function, siso apecity the
axact harcdwars to be accassed at the port
C data register address. (See the Pont C
Data Register description for more
detalls.) The PCDDR Is an 8-bit register
that is readable and writabis at all times,
Its operation is independent of the chosen
PUT mode.

These bits are cleared toc 0 when the
RESET pin is asserted.

PORT INTERRUPT VECTOR REGISTER
{PIVR)

The port interrupt vector register containg
the upper ordes six bits of the four port in-
torrupt wectors. The contents of this
register can be read two ways: by an or-
dinary read cycie, or by a porl interrupt
acknowledge bus cycls. The exact dats
read depends on how the cycle was In-
Itiated and other tactors. Behavior during
a port interrupt acknowledgs cycle is sum-
marized in Table 4.

Signetics

Port interrupt Vecior Register (PIVR)

~71°’5I‘l5|’ T o

InerupL vecinr Numoer . .

From & normal read cycle (CS), there is
never 8 conssquence fo rsading this
register. Following negation of the RESET
pin, but prior to writing to the PIVR, a $OF
witl be read. After writing to the registar,
the uppet 8 bits may be read and the iower
2 bits are forced to 0. No prioritization
computation |s psriormad.

PORT A CONTROL REGISTER (PACR)
The port A control register, in conjunction
with the programmad mods and the port B
submode, control the operation of port A
and the handshake pins H1 and H2, The
port A control register contains five fieids:
bits 7 and 8 spacity the port A submode;
bits 5, 4, and 3 control the operation of the
H2 handshake pin and H2S status bit; bit 2
determines whather an interrupt will be
generated when the H2S status bit goes to
1; bit 1 determines whether & service re-
quest {interrupt request or DMA request)
wili occur, bit 0 controls the operation of
the H15 siatus bit. The PACR is siways
readable and writable,

All bits ars clearsd 10 O when the RESET
pin is asserted. When the port A submode
fieid is relevant in a mode/submode de!ini-
tion, it must not be altered uniass the H12
enable bit in the port general control
register is 0 (see Table 3).

The operation of Ht and H2 and their
related status bits is given below tor sach
of the modes specified by the port generai
control register bite 7 and 8,

Bits 2 and 1 carry the sams meaning In
sach mode/submods, and thus are
specified Only once.

Port A Control Register (PACR)
7 e

PFon A
Submooe

5]I|3 1 1 o

HZ Hl [ w0
H2 Comrol M [ SVORO| S
Enapie | Erabie | Cirt

H2 interrupt Enable
The H2 interrupt is disabled.
The H2 interrupt is enabled.

- 0N

H1 SYCRQ Enable

Tha M1 interrupt and DMA request are
disabled,

1 Tha H1 interrupt and DMA request are
onabled,

-2 3

4-11§
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Mods 0, Port A Submode 00

3 H2 Contro!

X input pin—status only,

0 OQutput pin—always negated.

1 Output pin—aiways aaserted,

0 Outpu! pin—interiocked input
handshake protocol.

Output pin—puised input hang-
shake protocol.

- - R
=00 MM

111

0 #1 Status Control
X Not used

Mods 0, Port A Submode 01

H2 Control

Input pin-——status only,

Output pin—always negated.
Output pin—always asserted.
Output pin—interiocked output
handshake protocol.

Output pin—pulsed output
handshake protocol.

- - O A
=00 MM
O wOx

G H1 Status Control

0 The H1S status bit Is 1 when elther the
port A initial or final output fatch can
accept new data_ It is [} when both Iat-
ches are full and cannot accept new
data,

1 The H1S status bit is T when both of
the port A output latches are smpty. It
is 0 when at lsast one latch is full.

Mode 0, Port A Submode 1X

543 H2Control

0 X X Input pin—status only.

1 X 0 Output pin—always negated.
1 X 1 Output pin—always asserted.

0 H1 Statys Control
X Not used.

Mode 1, Port A Submods XX,
Port B Submods X0

5§ 43 H2Control

X X input pin—atatus only,

X 0 Output pin—mpalways asserted.
X 1 Output pin—always assuried.

0 H1 Status Control
X Not used.

0
1
1

Mode 1 Port A Submoade XX
Port B Submods X1

5 43 H2Control

0 X X Input pin—status only.

1 X 0 Output pin—aiways negated.
1 X 1 Output pin—aiways asserted.

4-118

0 H1 Status Control
X Not used,

H2 Control

Qutput pin—interiocked output
handshake protocol.

1 Output pin—pulssd outpyt hand-
shake protocol.

H1 Status Control

The H1S status bit is 1 when either the
port B initiat or final output Iatch can
aceept new data it la O when both lat.
ches are full and cannot accept new
data.

1 The H1S status bit is 1 when both of
the port 8 output latches are empty. It
Is 0 when st least one iatch is full.

Mods 3

543
X X0

H2 Control

Qutput pin—interiocked output
handshake protocol,

Output pin—puised output hand-
shake protocol.

Xx1

0 H1 Status Control

0 The H1S status bit is 1 when eithar the
Initial or final cutput latch of port A
and B can accept new date. It 1s 0 when
both latches are full and cannot accept
new data.

1 The H1S status bit is 1 when both the
Initial and final cutput latches of ports
A and B are empty, It is O when either
the initial or final latch of ports Asnd B
is tull.

PCRT B CONTROL REQISTER (PBCR)
The port 8 control register speciftes the
operation of port B and the handshake
pins H3 and H4. The port B control register
contains five fields: bite 7 and 8 spacify
the port B submods; bits 5, 4, and 3 con-
trol the operation of the H4 handshake pin
and H4S status bit, bit 2 determines
whathat an interrupt wil be generated
when the H4S status bit goes 10 1; bit 1
detarminas whathar a service requast (in-
terfupl request or DMA request) will oe-
cuf; bit 0 controls the operation of the H3S
status Bit. Tha PACR is siways readable
and writable. There is never a conse
quence to reading the register.

All bite are clesred to 0 when the RESET
pin is asssrted. When the port B submods
figld is relevant in a mode/submode defini-
tion, It must not be altered uniess the H34
enable bit in the poni general control
register is O (sse Tabie 3).

Signetics

The operation of H3 and Hé4 and their
related status bits is given below for aach
of the modes apecified by the port general
control register bits 7 and 8.

Bits 2 and 1 carry the same meaning in
sach mode/submode, and thus are
spacified only once.

Port B Control Register (PBCR}

7 | [ 5] 4 l 3 2 1 o
" W) | H3
Pon B
H4 Controt rn SVCRCI Sy
Swomode " Enaoe | Ergoe] Cin
2 H& Interrupt Ensble
0 The H4 interrupt ia disabled.
1 The H4 interrupt is enabled.

-

N3 SVCAQ Enable

0 The H3 interrupt and DMA reguest are
disabled.

1 The H3 interrupt and DMA request are

snabled,

Mode 0, Pori B Submode 00

H4 Control

input pin = status only,

Cutput pin — always negated.
Output pin — always asserted.
Output pin - interiocked input
handshake protocol.

Output pin = pulsed input hand-
shake protocol.

0 H3 Ststus Control
0 Not used.

Mode 0, Port B Submode 01

H4 Control .

Input pin—=status only.

Cutput pin—always negated.
Quiput pin - aiways asserted.
Qutput pin—interlocked output
handshake protocol.

Cutput pin—puised output hand-
shake protocol.

-t - A
S OO MM
OO xw

0 H3 Ststus Controt

0 The H3S status bit is 3 when sither the
port B initial or tinal output latch can
accepl new data. It is {0 when both
Iatches are full and cannot accept new
asta.

1 The HIS status bit is 1 when both of
the port B outpu! laiches are empty. 11
is O whan at least one (aich i tull.
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Mode 0, Porl B Submode 1X

§ 43 MAControl

0 X X Input pin-—status only,

1 X 0 Oulput pin—always negaied.
1 X 1 Output pin—asiways asserted.

0 M3 Status Control
X Not used.

Mode 1, Pori B Submods X0

Ha Control

Input pin-—status only,

Qutput pin— always nsgaied.
Cutput pin—always asserted,
Output pin—interiocked input
handshaka protocol.

1 17 Output pin—pulsed input hand-
shake protocol.

- v wOw
- 00O M
O -0y

0 H3 Status Control

X Not used.
Mode 1, Port 3 Submoda X1

H4 Control

Input pin—atatus only.

Output pin—always negated.
Output pin— always asserted.
Output pin=—Interiocked output
handshake protocol.

111 Qutput pin—puised output hand-
' shake pretocol.

-0 MM
(- - RV

0 M3 Status Controt

0 The M3S status bit is 1 whaen sither the
initlal or fina) output istch of port A
and B can accept new data. 11 is O when
both latchas are full and cannot accept
new data.

1 The HJIS status bit ia 1 when both the
Initial and linal output latches of ports
A and B are empty. It is {) when nsither
the initini or finat latch of ports A and B

“Ee imtub,

o

Con

(Y

Mode 2

"B 43 K4 Control

X X 0 OQutput pin—interiocked input
nandshake protocol.

(X X 1 Qutput pin—puised input hand-

shake protocol.

© M3 Status Control

- X Not used.

Mods 3

§ 43 waControl
X X0 Output pin—interiocked Input
handshaks protocol.

- X X 1 Qutput pin—pulsed nput hand-

shake protocol.

0 M3 Status Conirel
X Not used.

POAT A DATA REGIATER {(PADR) .

The port A data ragister is an address for
moving data to and from the port A pins.
The port A data direction ragister deter-
mines whether sach pin Is an input (0) or
an output (1}, and is used in contiguring
the actual data paths. PADR Is mods
dependent,

This register ls readabls und writable at afl
times. Depending on the chossn mode/
submode, reading or writing may affect
the doubdls bulfersd handshaks
mechanism. The port A data register s not
sffected by the assertion of the RESET
pin.

PORT B DATA REGISTER (PRDR)

The port B data register is an address for
moving data to and from the port B pins.
The port B data direction register deter
minea whether sach pin Is an input (0) or
an output (1), and Is used in configuring
{he sctua! data paths. PBDR is mode
dependent. -

This reglster is readable and writable at all
times. Depending on the chossn mode/
submode, reading or writing may affect
the double buffered handshake mechs
nism, Tha port B data register is not af-
fected by the asssrtion of the RESET pin.

PORT A ALTERNATE REGISTER (PAAR)
The port A alternate register is an alter-
nate address tor reading the port A pins. It
s & read only address and no other PUT
condition is affected. in all modes, the
Instantaneous pin level is read and no in-
put latching is pertormed axcept at the
data bus interface (see Bus Interface Con-
nection). Writes {0 this address are
answered with DTACK, but the data is ig-
nored.

PORT 8 ALTERNATE REGISTER (PBAR)

The port 8 alternate register is an alter-
nate address for reading the port B pins. it
is a read only address and no other PIT
condition is affected. in all moden, the In-
stantansous pin level is read and no input
iatching is performed except at the data
bus interface (see Bus Interface G«

PORT C DATA REGISTER (PCOR)

The port C data reQister s an address for
moving data to and from sach of the sight
port Cisiternate function pins. The exact
hardware accessed s determined by the
type of bus cycle (read or writs) and n-
dividual conditions aftecting sach pin
These conditions are: whether the pin s
used for the port C or altemnate function.
and whather the port C data direction
mQister indicates the Input or outout
direction. The port C data register is singw
buffered for output pins and not butferes
for input pina. These conditions are surs-
marized in table 12

Tha Port C data regiater i3 not affected by
the assartion of the RESET pln,

The operation of the PCDR is indepencent
of the chosen PVT mode.

Note that two additional useful benefzs
result from this structure. First, it is poss-
bie to directly rend the state of a dual fure-
tion pin whila usecd for the non port C func-
tion. Second, it is possible 10 generce
program controlied transitions on shs-
nate function ping by switching backx »
the port C function, and writing to the
PCDR.

This regiater is resdable and writable & a8
timas. :

PORT STATUS REGISTER (PSR)

The port status register containg informe-
tion about harxishake pin activity. Bis 74
show ths instantaneous levet of tw
respective handshake pin, and is indeces-
dent of the heandshake pin senss bits m
the port general control register. Bt 38

Table 12 PCOR HARDWARE

tion). Wtites to this address are answered
with DTACK, but the data is ignored.
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are the respective status bits referred to
throughout this data sheet. Their inter
pretation depends on the programmed
mode/aubmode of the PI/T. For bits 3-0, a1
is the active or assertec staie.

Port Status Reglister (PSR)

y [ & 4 3 < ! o

# | HI Y HZ ] W

vas | H
Lovet| Liwwt | Laver | Leve | 145 | H3S | 125 WIS

TIMER CONTROL REGISTER (TCR)

The timer control register determines al
operations of the timer. Bits 7-5 configure
the PCUTOUT and PCTITIACK pins for
port C, square wave, vectored inferrupt, or
autovectored interrupt operation; bit 4
specifies whether the counter recsives
data trom tha counter preload ragister or
continues counting when zero detect is
raached; bit 3 is unused and is read as 0;
bits 2 and 1 configure the path from the
CLK and TiN pins to the counter con
troiler; bit O enables the timer. This
register is readable and writable at all
times.

All bits are cleared to 0 when the RESET
pin |s asserted.

Timer Control Register (TCR)

? T [] I 5 4 3 2 ] 1 1]
TOUT-TIALK 4 ZID | o Croch | Tenar
Contrax Cuwnt Coniral {Enacee

7 8 5 TOUTTIACK Control

0 0 X The dual tunction pins PCITOUT
and PCT/TIACK carry the port C
function.

0 1 X The dual function pin PCITOUT
carries the TOUT function. in the
run state it is used as & square
wave output and is toggled on
2er0 detect. The TOUT pin is high
while in the halt state. The dual
function pin PCYTIACK carries
the PCT tunction,

100 The dual function pin PCITOUT
carries the TOUT function. In the
run of halt state It is used as &
timer interrupt requast output.
The timer interrupt is disabled;
thus, the pin is siways three
stated. The dual function pin
PCYTIACK carries the TIACK
function; however, since interrupt
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request s negatsd, the PUT pro-
duces no response, i.e.. no data or
DTACK to an asserted TIACK.
Refer to the Timer intarrupt Cycle
saction for details. This combina-
tion and the 101 state balow sup-
port vectored timer interrupta.

101 The dual tunction pin PCITOUT
carries the TOUT function and Is
used as a timer interrupt request
output. The timer interrupt Ia
snabied; thus, the pin is low whan
the timer ZDS status bit is 1. The
dusl tunction pin PCTTIACK car-
ries the TIACK function and is
used as a timer interrupt
acknowledge input. Refer 10 the
Timar interrupt Acknowisdge Cy-
cis section tor detalls. This com-
bination and the 100 state above
support vectoned timer interrupts.

110 The gual function pln PCYTOUT
carries the TOUT function. In the
run or halt state it is used as a
timer interrupt request output.
The timer interrupt is disabled;
thus, the pin is always three
stated. The dual function pin
PCTTIACK caries the PC7 func-
tion.

1 11 The dual function pin PCATOUT
carrias the TOUT function and is
used as a timer interrupt request
output. The timer Interrupt Is
snabled; thus, tha pin is iow when
tha timer ZDS status bit is 1. The
dual tunction pin PCTITIACK car-
ries the PC7 function and autovec:
tored interrupts are supported.

4 Zero Detect Control

0 The counter is ioaded from the counter
preioad register on the first ciock to
the 24-bit counter after zero detect,
and resumas counting.

1 The countsr rolls over on zero detect,
then continues counting.

Bit 3 is unused and is always read as 0.

21 Clock Control

D0 The PCZTIN input pin carries the
port C tunction and the CLK pin and
prascaler are used. The prascaler is
decremented on the falling transk
tion of the CLK pin; the 24-bit
counter is decremented or loaded
from the counter praload registers
when the prescaler rolls over from
$00 to $1F. The timaer snable bit
determinas whathar the timer is in
tha run or halt state.

0 1 Tha PC2TIN pin servas as a timer in-
put and tha CLK pin and prescaler

Sanefics

are usad. The preacaier i
decremented on the falling tranak
tior of the CLK pin, the 24-bit
countar is decremented or ioaded
from the counter preload registers
when the prescaier rolls over from
$00 to $1F. The timer is in the run
state when the timer enabie bit is 1
and the TIN pin is high, otherwiss
tha timer is in the halt state.

1 0 The PC2/TIN pin sefves as a timer in-
put and the prescaler is used. The
prescaier ia decremented folliowing
the rising transition of the TIN pin
after syncing with the intemnat clock.
The 24-bit countar Is decrementied or
joadad from the counter preload
registers whan the prescater rolis
over from $00 to $1F. The timer
snable bit determines whether the
timer ia in the run or halt state.

11 The PC2TIN pin serves as a timer
input and the prescaler is unused.
The 24-bit counter is decremanted or
loaded from the counter preload
tegisters foliowing the rising edge
of the TIN pin atter syncing with the
internal ciock. The timer enable bit
determings whather the timar is in
the run of halt state.

0 Timer Enable
0 Disabled.
1 Enabled.

TIMER INTERRUPT VECTOR REGISTER .

(TIVR)

The timar interrupt vector register con-
taina the 8-bit vector supplisd when the
timer interrupt acknowledge pin TIACK is
asserted. The regleter is readable and
writabls st all times, and the same value s
always obtained from a normal read cycle
and a timer interrupt acknowlisdge bus Cy-
cle (TIACK). When the RESET pin
asserted, the value of $OF is automatically
loaded into the register. Asfer 10 the Timer
interrupt Acknoewiedge Cycle section for
more datails.

COUNTER PRELOAD REGISTER
M, M, L{CPRH-L)

Tha counter prajoad registers are & group -

of thres B-bit registers used for storing

oata to be transterred to the counter. Each -
of the registers (s individuslly ad -
dressable, of the group may be accessad -

with the MOVEP.L or the MOVEP.W In-
structions. The address one less than the
addrass of CPRH is the nult register, and
is raserved 50 that zeros are read in the up~

2 et

per 8 bits of the destination data registel -

when & MOVEP.L Is used. Data written 10
this address is ignored.
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The registers are readable and writable at
all times. A read cycle procesds In-
dependentty of any transfer to the
counter, which may be occurring
simuitansously.

To Insure proper operation of the PHT
timer, & vaiue of $000000 cannot be stored
in the counter preioad registers for use
with the counter.

The RESET pin does not affect the con.
tents of thess registers.

Counter Preload Register H, M, L (CPRH-L)

y el st ol al 2] Fo
B | Ba | Ba| B | G | B | Bx | B
sia|la|x|w| w|n]|w] ™
Bo | B | B | Ba| Ba{ Bt | B [ B
w w2 n{wle [s]| M
St | B f B | Br | Ba] Bt | Bt | Bu
7l el s af 32| fo] ™

COUNT REGISTER H, M, L (CNTRH-L)
The count registers are & group ol three
S8-bit addresses at which the counter can
be read. The contents of the counter are
hot latched during a read bua cycie; thus,
tha date read at these addrassss is not
guarantesd if the timer is in the run state.
(Bita 2, 1 and 0 of tha timer control register
specify the state) Write opurations to
thess addresses result In a normal bus cy-
cle but the data ia ignored.

Esch of the registers is individuaily ad-
dressable, or the group can be accessed
with the MOVEP.L or the MOVEP.W in-
structions. The address one less than the
address of CNTRH is the null register, and
s reservec 30 that zeroa are read in the up-
per & bita of the destination data register
when & MOVEP.L is used. Data written to
this acidress is ignored.

Count Register H, M, L (CNTRH-L)

7 [} 5 4 3 2 1 o

AHBBEREEES
ARBEREBRRES
BEBEEEREBRES

TIMER STATUS REGISTER (TSR)

The timer status register contains one bit
from which the zero detect status can be
determined. The ZDS status bit (bit 0} is an

odge sensitive flip flop that is set to 1
whaen the 24-bit counter decremants from
$000001 to $000000. The ZDS status bit is
cleared t0 O following the direct clear
opseration (similar to that of the ports), or
when the timer la halted. Note sisc that
whan the RESET pin |as asserted, the timer
is disabled and thus enters the halt state.

This register is siways readable without
consequence. A write access pertorms g
direct cisar operation if bit O in the written
dats is 1. Foliowing that, the ZDS bit is 0.

This register is construcied with a reset
dominant S-R flip flop so that ail clearing
conditions pravall over the possible zero
datect condition.

Bits 7-1 are unused and are read as 0.

Timer Status Regiater (TSR)
7 L] 3 4 3 2 1 o
- - » - . » e | 208

TIMER APPLICATIONS SUMMARY

Periodic Imermupt Generator

In this configuration the timer generates a
periodic intarrupt. The TOUT pin ia con-
nected to the system's interrupt request
clrcuitry and the TIACK pin can be used as
an interrupt acknowledge input to the
timer. The TIN pin can be used as & clock
Input.

The processor loads the counter preioad
registers and timer control register, and

then snabies the timer. When the 24-bit
countsr pasess from $000001 to $000000,
the ZDS status bit is set and the TOUT (in-
terrupt request) pin is asserted. At the
next ctock to the 24-bit counter, it is again
Kxaded with the contents of the CPRs and
therealter decrements. in normal opera-
tion, tha processor must direct clear the
status bit to negate the Interrupt request
(see Figurs 8).

Periodic Interrupt Generstor
>1 6 (s a3l 2T T
TOUT TACK |2 D . Cioca Tunar
Conmroi Ctrr Contren nacke
1 L 0 0 . OCo X changed

Square Wave Generstor

In this configuration the timer produces a
square wave at the TOUT pin. The TOUT
pin is connected to the users circuitry
and the TIACK pin is not used. The TIN pin
may be used as a clock input.

The processor loads the countsr preload
registers and timer control register, and
then snables tha timer. When the 24.bit
counter passes from $000001 to $000000,
the ZDS status bit is set and the TOUT
{square wave output) pin ia toggiad. Al the
naxt clock to the 24-bl eounter, i Is again
loaded with the contents of the CPRs and
thersatter decramants. In this application
thare is no need for the processor to direct
clear the ZDS status bit; howaver, it is
possible for the processor to sync itself
with the square wave by clearing the ZDS
status bit, then polling It. The procesaor
Can aiso read the TOUT ievel at the port C
address,

T

TOuT
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\J

L

*ANALOG REPAESENTATION OF COUNTER VALUE
Figurs 8. Periodic Interrup! Generator
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Note that the PCXTOUT pin functions as
PC3 foliowing the negation of RESET. If
used in the square wave configuration, a
puliup resistor may be required to kesp a
known isvel prior to programming. Prior 1o
enabling the timer, TOUT is high (zes
Figure 9).

Square Wave Generator

> le s [ 4 I A H
TouT AT 2 D g [ Timer
oy Ci = Ca=ve  |Ensbie
[ 1 E] [ e Ao 1A rangen
interrupt Atter Timsout

In this configuration the timer generates
an interrupt atter a programmad time
period has expired. The TOUT pin is con-
necied to the systsm's interrupt request
circultry and the TIACK pin can be an in-
terrupt acknowledge input to the timer.
The TIN pin may be used as a clock input.

This configuration Is similar to the
peariodic interrupt generator sxcept that
the Zero detect control bit Is set. This
forces the counter 1o roll over after zero
detect Is reached, rather than reioading
from the CPRs. When the processor takes
the interrupt, it can halt the timer anc read
the counter. This atiows the processor to
measure the delay time from zero detect
{interrupt requeat) to entering the service
routine. Accurate knowisdge of the inter-
rupt lstency may be useful in some ap-
plications (see Figurs 10).

lnterrupt Atter Timeout .
{8 j s |43l v To
TOUT/ TIALK Z D Clock Tt
Lot Cin | * Conuie £n
1 X 1 1 [ O ot 1X cnanged
Elapsed Time Measurement

Elapssd tims measurement takes several
torms; two are described below. The first
configuration allows time Interva!
measurement by software. No timer pins
are used.

The processor loads the counter preioad
registers (generaily with all 13) and timer
control register, and then enables the
timar. The counter decrements until the
anding svent takes place. When It s
Oesired to read the time interval, the pro-
cessor must halt the timer, then reac the
counter. For applications in which the in-
terval couki have excesded that program-
mabie in this timer, InterTupts can be
counted to provide the squivaient of addi-
tiona! timer bits. At the end, the timer can
be halted and read (ses Figurs 11),
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Figure 10. Single interrupt Atter Timeout
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Figure 12. Devics Watchdog

Signetics

System Ciock
rj el s ] eT3T 7] 710
TouT TIACK 12 Ciack Tirmee
Conrrgi <70 B Conre  [Erabie|
[*} 4 X 1 4] [ Q0 gcnangea

The second configuration allows measure-
ment (counting) of the number of input
pulses occurring in an interval In which
the counter is enabled. The TiN Input pin
provides the input pulses. Genaraliy the
TOUT and TIACK pins are not used.

This configuration is identical to the
slapsad time measurement/system ciock
configuration except that the TIN pin is _
vesad to provide tha input frequency. it can =
be connected to a simple csciilator, and
the same methods could be used. Alter-
nately, it could be gated off and on exter-
nally and the number of cycles occurring
while in the run state can be counted.
Howsver, minimum pulse width high and
low specifications must be mst.

External Clock
ylel s Tea T3] 7 1%
TOLT/TIACK P Cioex Timar
Corrrai Ce | * Conirot|Enabies
[] Q X ] Q [] X changeq
Davics Watchdog

This configuration provides the watchdog
function needed In many systems. The
TIN pin is the timer input whose period at
the high (1} levat Is t0 be checked. Once
allowsd by the procassor, the TIN input
pin controls the run/halt mode. The TOUT
pin is connected to external circultry re-
quiring notification when the TIN pin has
been asserted longer than the pro-
grammaed time. The TIACK pin (interrupt
acknowledge) is only nesded If the TOUT
pin ls connected to interrupt circuitry.

The processor ioada the counter prelosd
register and timer control register, and
then snables the timer. Whan the TIN in-
put Is asserted (1, high) the timer transfers
the contents of the countsr preload
registar to the counter and begins count-
Ing. 11 the TIN input is negated before zero
detect is reached, the TOUT output and
the ZDS status bit remain nagated. i zero
detect is reached while the TIN Input Is
still assarted, the 2DS status bit is set and
the TOUT output Is asserted. (The counter
rolis over and keeps on counting).

In sither cass, when the TIN Input is
negated. the ZDS atatus bit in 0, the TOUT
Output is negated, the counting stops, and
prescaler is forced to sl is (see Figure 12),
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BUS INTERFACE CONNECTION

The PUT has sn asynchronous bus Inter-
tace, primarity designed for usa with the
SCNSB000 microprocessor. With cars,
however, H ¢an be connected 1o eyn-
chronous microprocessor buses. This sec-
tion compistely describes the PI/T's bus
interface, and is intended for the asyn-
chronous bus designer uniess otherwise
spacified,

In an esynchronous system, the PUT CLK
can oparate &t a significantty giffersnt tre-
quency, sither higher or lower than the
bus mastsr and other system com-
ponants, a8 fong as all bus specifications
are met. The SCNGB230 CLK pin has the
same specHications as the SCNBBOOO
CLK, and must not be gated off at any time.

The following signals gensrate normal
read and write cycles to the PUT: CS (chip
salect), R'W (readiwrite), RS1-RSS (five
register salect bits), DO-D7 (the B-bit
bidirectiona! data bus), and DTACK (data
tranafer acknowiedgs). To generate inter-
rupt acknawiedge cycles, PC&/PIACK or
PCTTIACK Is usad instead of CS and the
register setect pins are ignored. No com-
bination of the following pins can be
sssaried simulianeously: CS, PIACK, o
TIACK. :

Read Cycies via Chip Belect

This category Inciudes all register reads,
except port or timer interrupt
acknowledge cycies. When C8 s
asserted, the register select and R'W in-
puts are latched intematly. They must
meat amall setup and hoid time re-
quiremants with respect to the asserted
odgs of CS8 (sse the AC Eiectrical
Characteristics table). The PUT is not pro-
tected against aborted {shortsned} bus
cycies generatad by an address error of
bus error sxception in which it ls ad-
dressed.

Cartain operations triggersd by normal
read (or write) bus cycles are not compiete
within the time aliolted to the bus cycle.
One exampls |8 transters to/rom the dou-
ble buftered latches that occur as & result
of the bus cycle. If the bus master's CLX I
significantly faster than the PUT's, the
possibliity existe that, following the bus
cytie, CS can be negated then reassented
betore compistion of these internal opers-
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tions. in this situation the PIIT does not
recognize the reasseftion of CS untll
these operations are complete. Only at
that tima does it begin the internal se-
guencing necessary to react to the
asaeried CS. Since CS also controls the
DTACK responss, this 'bus cycie recovery
time’ can be related to the CLK esge on
which DTACK is asserted for that cycle.
The PUT will recognize the subseguent
assartion of CS thres CLK periods sfter
the CLK sdge on which DTACK was
previously asserted.

Tha register salect and RW Inputs pass
through an internal lstch that is
transparent whan the PUT can recognize a
naw C5 puiss (see above paragraph).
Since the intamal data bus of the PUT is
continuousily snabled for read transiers,
the read access time (to the data bus but-
fers) bagins when the register seiscts are
stabllized internally. Also, when the PIT is
ready t¢ begin a naw bus cycle, the asser-
tion of C5 snables the data bus bufters
within a short propagation delsy. This
does not contribute to the overall read ac-
cess time, uniess TS5 is asserted
significantly atter the register select and
AW inputs are stabilized (as may ocgur
with synchronous bus microprocessors).

In addition to chip satect's previously
mentioned duties, it controls the asser-
tion of DTACK and iatching of read data at
the data bus interface. Except for controll

ing input latches and enabling the data

bus buffers, all of these functions occur
only attar CS has been recognized inter-
naliy and synchronized with the Internal
clock. Chip select is recognized on the
falling edge of the CLK If the satup time is
met, and DTACK s asserted (low) on the
next falling edge of the CLK. Read data is
latched at the Pi/T's data bus interface at
the same time DTACK |s aaserted. It is
stable as iong as chip seiect remains
asserted independent of other external
conditions.

From the above discussion, it i claar that
it the CS setup time prior to the faliing
sdge of the CLK Is met the PUT can con-
sistently respond 10 & new read of write
bus cycle svery four CLK ¢ycles. This fact
is espacially useful in designing the PUT's
choek In synchronous bus systems not us-
ing DTACK. {(An axtra CLK pariod is re-
quired In Interrupt acknowledge cycles,
ss0 Reaag Cycles via interrupt
Acknowisdge).

In asynchronous bus systems in which the
PUT's CLK ditters from that of tha bus

Signetics

master, generally thers Is no way to
guarantes that tha CS setup time with
raspect 10 the PIT CLK ls met. Thus, the
only way to determina that the PIT
recognized the assertion of CS is to walt
for the asseriion of DTACK. In this situa
tion, all iatched bus inputs to the PIT
must De heid stable untit DTACK I
asserted. These include register selsct,
A/W, and write data inputs (see below).

System spacifications Imposs a maximum
delay from the trailing {negatec) sdge of
chip select to the negated sdge of DTACK
As sysiem speeds increass, this bacomes
more difficull 10 mest with a simpie puilup
resistor tied to the DTACK Iine. Tharstors,
the PUT provides an intemal active pullup
device to reduce the riss time, and a leval
sensitive circuit that later tums this
device off. DTACK is negated ssyn
chronously aa tast s possible tollowing
the rising aige of chip salect, then three-
stated to avoid interfersnce with the next
bus cycile.

The system designer must take care that

_ DTACK is negated and three-stated gquick-

ly snough atter sach bus cycle to avoid in
terference with the next one. With the
SCNBB000 this necessitatas a relatively
fast external path from the data strobe {0
CS going negated.

Write Cycles

in many ways write cycles are simllar to
normat read cycles (sse above). On write
cycies, data at the DO-D7 pins must mest
tha same setup specifications as the
register seiect and RW lines. Like thass
signals, write data is latched on the
ssserted edge of CS, and must mest smalf
asatup and hold time requirements with
respect to that adge. The same bus cycle
recovery conditions exist as for normal
read cycies. No other differances exist.

Read Cycies via interrupt Acknowledge
Special internal operations take place on
PUT Interrupt acknowiedge cycies. The
port Interrupt vactor register or the timer
Interrupt vector register are implicitly ad-
drassad by the assertion of PCB/PIACK of
PCTTIACK, respectively, The signals afe
first synchronized with the falling edge of
the CLK. One clock period after they ant
recognized, the data bus buffers are snabk
od and the vector is driven onto the bus.
DTACK Is assariad after another ciock
period 10 aliow the vecior some sstup
prior to DTACK. DTACK is negated, then
three-stated o3 with the normal read of
writa cycis when PIACK or TIACK I8
negated.
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DESCRIPTION

The Signetics SCNGBSBt Dual Univer.
sal Asynchronous Recsiver/Transmitter
(DUART) is a single chip MOS-LS! commuy-
nications device that provides two inge-
pendent full-duplex asynchronous
receiveriiransmitter channeis in a single
cackage. it is compatible with other
$68000 famity oevices, and can also inter-
face smasily with other microprocessors,
The DUART can be used in poiled or inter-
rupt driven systems.

The operating mode and data format of
aach channel can be programmed inde-
pendently. Additionally, each receiver and
trANsSMitter can setect its operating speed
ax ons of sighteen fixed baud rates, a 16x
clock derivegd from & programmable
counteritimer, or an external 'x or 16x
clock. The baud rate generator and
counter/timer can operate directly trom a
Crysial oF {rom external ciock inputs. The
ability to ingepencently program the
operating spesd of the receiver and trans-
mitter make the DUART particularly atirac-
tive for dual-speed channel applications
such as clustered terminal systems.

Each receiver is quadruply buftersd to
minimize the potential of receiver overrun
or 1o raduce interrupt overhead in inter-
rupt driven sysiems. In addition. a flow
control capability is provided 1o disable a
remote DUART transmittar when the bui-
fer of the receiving device is full.

Also provided on the SCNGBES1 are a mul-
tipurpose 6-bit input port and a multipur-
pose B-bit output port. Thase can be used
as general purpose VO ports or can be
assigned spacilic tunctions (such as ciock
inputs or status/interrupt outputs) under
program cantrol.

’
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FEATURES

-

583000 bus compatible

Dual tull-dupiex asynchronous receiver

transmiter

Quadruple butisred receiver dats regis-

ters
Programmable data (ormat
=5 1o 8 data bits plus parity

~0dd, even, no parity or torce parity
=1, 1.5 or 2 stop bits programmabie in

1118 blt increments

Programmable baud rate lor sach s
ceiver and tranemiter selactable from:

=18 fined rates: 50 to 38.4K baud

—Ona uset defined rale derived trom

programmabie timericounier
—External 1x or 18x clogk

Paerity, traming, and overrun eror detec-

lien
Faise start bit detection

Line break detection and generation

Programmabie channsl mods
=Normal {full duplex)

= Automatic scho

—Local ioopback

—Remote loopback

Mulii-tunction programmabile 18-bit
counteritimer

Multi-function 8-bH Input port

—Can sarve as clock or contrel inputs
state detection on four

—Change of
nputs

Mutti-function 8-bit output port

=~individual bit setrese! capability

=~Outputs can be programmed to be

statuslinterrupt signals
Verastils interrupt system

—Single Interrupt output with eight
maskable interrupting conditions

= Interrupt vector output on interrupt

acknowiedge

ORDERING CODE

JANUARY 4983

OTACKN
AxDa
TaDB

om

a7
GND

TOP VIEW

=Qutput port ean be configured to pro-
vice & total of up to six separate wire-
OR'sbile insrrupt outputs
* Maximum dats transfer: 1X — 1MBisec,
18X — 125KR'eec
* Automatic wake-up mode for multidrop
applications
* Starti-end break intorruptmaluu
¢ Delects break which originates in the
middle of a character
* On-chip crystai oacillator
* TTL compatie
« Single + 5V power supply

PACKAQES Veem5V 2 5%, T, =0Cio70°C
Caramic DIP SCNGBSB1C1140
Plastic DIP SCNEBES1CINAD
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PIN DESIGNATION

MNEMONIC PIN NO, TYPE NAME AND FUNCTION

Do-D7 25-22, 18-19 | 1O | Dats Bus: Bidirectional 3-state data bus used 1o transfer commands, data and status
between the DUART and the CPU. DO is the (sast significant bit,

CSN kL] | Chip Select: Active iow input signal. Whan low, data transiers between the CPU and the

DUART are snabled on DO-D7 as controllad by the R/WN and A1-Ad inputs. Whaen high,
places the DG-D7 lines In the 3-state condition.

RWN 8 i Resd/Write: A high input indicates a read cycie and a low input indicates a write cycle,
whan a cycle is inltiated by assertion of the CSN Input.

"At-Ad 13458 1 Address Inputs: Select the DUART intermnat registers and ports for read!write operations.

RESETN M 1 RAsset: A low clears internal registers (SRA, SRB, IMR, ISR, QPR, OPCR), initistizes the IVR

to hex OF, puts OPO-OPT in the high state, stops the counter/timer, ang puls channal A
and B in the inactive state, with the TxDA and TxD8 outputs in the mark (high) state,

DTACKN ] o Data Transfer Acknowledge: Three-state active low output asserted in write, read, or inter-
rupi cycles to indicate proper transfer of data between the CPU and the DUART.

INTAN n [+] Interrupt Regquest: Active low, open drain output which signals the CPU that one or more
of the sight maskabla interrupting conditions are true.

IACKN 37 | Imerrupt Acknowiedge: Active low input indicating an interrupt acknowledge cycle. In

response, the DUART will piace the interrupt vector on tho data bus and will assert
DYACKN if it has an intsrrupt pending.

X1CLK a2 i Cryutal 1: Crystal or external ciock input. A crystal or ctock of the specified limits must be
sunlied at all times. i & crystal is used, s capacitor must be connected from this pin to
ground (see figure 7).

X2 k. { Crystal 2 Connection for other side of the crystal. Should bs connected to ground if a

crystat is not used. if a crystal is used, a capacitor must be connected from this pin to
ground (see figure 7).

RxDA N | Channel A Raceiver Serial Dats Input: The least algniflclnt bit is received first. ‘Mark' is
high, 'space’ is low,

RxDB 10 t Channe! 8 Receiver Serial Data Input: The Jeast significant bit is received first. 'Mark’ is
high, 'space’ is iow.

TxDA 0 O | Channsl A Transmitter Serisl Dsts Output: The isast significant bl is transmitted first.

This output is heid in the "'mark’ condition when ihe transmitter is disabled, idle, or when
operating in local loopback mode. ‘Mark’ is high, ‘space’ is low.,

TxD8 11 o Channel 8 Transmitter Serial Data Output: The Isast significant bit is transmitted first.
This output is held in the ‘mark’ congition whan the tranamitter is disabled, idie, or whan
opsrating in iocal loopback mode. ‘Mark’ is high, ‘space’ is low.

OPO Fo ] O | Output 0. General purpose output, or channei A request 1o send (RTSAN, active low). Can
be daactivated automatically on receive or transmit.

oP1 12 Q Output 1: General purpose output, or channal B request 1o send {(RTSBN, active iow). Can
be deactivated automatically on receive or transmit.

oP2 28 [+ Quiput 2: General purpose output, or channel A transmitier 1X or 18X clock output, of
channel A receiver 1X ciock output,

oP3 13 0 Dutput 3: General! purpose cutput, of opan drain, active iow counter/timer output, or chan-
nel B transmitter 1X clock output, or channsl B receiver 1X clock output.

OP4 27 O | Output &: General purpose outpui, or channel A opan drain, active tow, RxRDYA/FFULLA
output.
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PIN DESIGNATION (Continued)

MNEMONIC PiIN NO. TYPE NAME AND FUNCTION

oPs 14 Q Output 5: General purpose output, or channel B cpen drain, active low, AxRDYBIFFULLS
output,

o] ] 28 0 Output 6; General purpose output, or channel A open drain, active low, TxRDYA output.

oP7 15 0 Oulpul 7: General purpose output, or channel B open drain, active low, TXRDYE output.

PG 7 | Input 0: General purpose input, or channel A clear 1 send active low Input (CTSAN).

1Pt 4 I Input 1: General purpose input, or channel B clsar 1o send active low input (CTSBN).

P2 38 1 Input Z: General purpose input, or channel B recaiver external clock input (RxCB), or
counteritimer external clock input. When the axternat clock is used by the receiver, the
received dala is sampled on the rising edge of the ¢clock.

1P3 2 t input 3: General purpose input, of channe! A transmitter externat clock input (TxCA).
Whan the exiernal ¢lock is used by the transmitter, the {ransmitied data 18 clocked on the
failing adge of the clock.

P4 <[] [} input 4: General purpose input. or channel A receiver sxternal ciock input (RxCA). When
the external clock is used by the raceiver, the received data is sampied on the rising edge
of the clock.

|PS ) I Input 5: General purpose input, or channel B transmitter externai clock input (TxCB).

. Whan the external clock is used by the transmitter, the transmitted data is clocked on the
falling edge of the clock.

Voo 40 [ Power Suppiy: + 5V supply input.

GND 20 ' Ground

BLOCK DIAGRAM

The SCNE8581 DUART consists of the tal-
lowing eight major sections: data bus buf-
fer, operation control, interrupt control,
timing, communications channals A and
B, input port and output port. Refer to tha
block diagram.

Data Bus Buffer

The data bus butler provides the interface
bDetween the sxternal and internal data
busses. It is controlied by the operation
control block to stiow read and write
operations 10 take place betwsen tha con-
trotling CPU and the DUART.

Opanation Control

The operation control logic receives
operation commands from the CPU and
generales appropriate signals to internal
sactions to control device operation, It
cOntaing address decoding and read and
write circuits to permit communications
with the microprocessor via the data bus
buifer. The DTACKN output is asasrted
during write and read cycles to indicate to
the CPU that data has been latched on a
write cycle, or that valid data is present on
the bus on & read cycle.

Interrupt Control

A singte sctive low intarrupt output
(INTRN) is provided which is activated
upen the occurrence of any of sight inter-
nal avents, Associated with the interrupt
system are the interrupt mask regQister
(IMA), the interrupt status register {ISR),
the auxiiiary contro! regisier {(ACR), and
the interrupt vector ragister (IVR). The IMR
may be programmaed to selact only certain
conditions to cause INTRN to ba asserted.
Tha ISR can be read by the CPU to deter.
mine ail currently active interrupting con-
ditions. When IACKN is asserted, and the
DUART has an interrupt pending, the
DUART responds by placing thas contants
of the IVA register on the data bus and
asserting DTACKN.

Outputs OP3-OPT can be programmed to
provide discrete intarrupt outputs for the
transmitiers, receivers, and counteriimer,

Timing Circuits

The timing block consists of a crystat
oscillator. a baud rate generator, a pro-
grammable 16-bit countertuimer. and four
clock sejectars. The crystal osciliator
operates directly from a 3.6864MHz crys-
tal connected across the XU/CLK and X2
inputs. If an external clock of the appropr-

Signetics

ate frequency is available, it may be con.
nected to X1/CLK. The clock serves as the
basic timing refsrence for the baud rate
generator (BRG), the counteritimer. and
other internal circuits. A clock signal
within the limits specified in the specitica.
tions section of this data sheet must
Aalways be supplied to the DUART.

The baud rate generalor operatas from the
oscillator or external clock input and is
capable of generating 18 commonly used
data communications baud rates ranging
from 50 to 38.4K baud. The ¢lock outputs
from the BRG are st 16X the actual baud
rate. The counteritimer can be used as a
timer to produce a 16X clock for any other
baud rate by counting down the crystal
clock or an external clock. The tour clock
selactors allow the indepandant selsction,
for each receiver and transmitter, of any ot
thase baud rates of an external timing sig-
nal.

The counterftimar (C/T) can be program-
med (o use one of several timing sources
as its input. The output of the C/T is avail-
abie to the clock seiectors and can also be
programmaed to be output at OP3. In the
counter mode, the contents of the C/T can
be read by the CPU and it can be stopped
and started under program tontrol. in the
timer mode. the C/T acts as a program-
mable divider.
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Communications Channels
Aand B

Each communications channel of the
SCNG8E81 comprises a fuli duplex asyn-
chronous receiver/transmiiter (UART). The
opersting fraquency tor sach recaiver and
transmitter can be seiected indepandently
trom the baud rate generaior, the counter
timer, or from an external input.

The transrmitter accepts parallel data from
the CPL, convarts it to a serial bit stream,
inserts the appropriate stan, stop, and op-
tional parity bits and oulputs a composile
serial stream of data on the TxD output
pin. The receiver accepts serial dala on
the AxD pin, converts this serial input to
paraliel format. checks for start bit, stop
bit, parity bit (if any), or break condition
and sends an assembied character to the
CPU.

input Pert

The inputs to this unlatched 6-bit port can
be raad by the CPU by performing a read
operation at address D, A high input re-
sults in & logic 1 while & low input resulits
in & logic 0. D7 will always be read as a
logic + and D& will refiect the leve! of
IACKN. The pins of this port can also
sarve B3 suxiliary inputs to cenain porf-
tions of the DUART logic.

Four change-ol-state detaclors are pro-
vided which are associated with inputs
IP3, IP2, IP1, and IP0. A high-to-low OF fow-
te-high transition of these inputs lasting
longer than 25-50us will set the corre-
sponding it in the input port change reg-
ister. The bits are cleared when the regis-
ter is read by the CPU. Any change of state
can also be programmad to generate an in-
terrupt to the CPU.

Output Port

The 8-bit muiti-purpose output por can be
used as & general purpose output port, in
which case the outputs aré the compie-
ments of the output porl register (OPR).
OPR[n] = 1 resuits in OP[n)= low and vice-
versa. Bits of the OPR can be individually
set and reset. A bil is set by performing a
wriie Operation at addrass E,; with the ac-
companying cdata specifying the bits to be
set (1 = set, 0= no change). Likewise, & bit
i$ reset by a write at address F,, with the
accompanying data specifying the bits to
be reset (1 = raset, 0= no change).

Cultputs can be aiso individually assigned
specibic functions by appropriats pro-
grammung of the channel A mode registers
(MR1A. MR2A), the channel B mode regis-
ters (MR18, MRZB}. and the output port
conliguration regisier (OPCR).

4-180

OFERATION

Transmitter

The SCNGSE81 is conditioned Lo trenamit
data when the transmittar i3 enabieg
through the command register. Tha
SCNBBEB1 indicates to the CPU that it is
ready to accept a character by satting the
TxRDY bit in the status register. This con.
dition can be programmed to generate an
interrupt request ai OP6 or OPT and
INTRN. When a character ia loaded into
the iransmit holding register {THR}, the
above conditions are negated. Daia is
transferrad from the holding register to
the trensmit shift register when |t is idle or
has completed transmission of tha pravk
ous character. The TxRADY conditions are
then asserted again which means one full
character time of buffering is provided.
Charactars cannot be lcaded into the THR
while the transmitter is disabied.

The transmitier converts the paraliel data
from the CPU 1o & serial bit stream on the
TxD output pin. Il automatically sends a
start bit followed by the programmed
number of data bits, an optional parity bit,
and the programmed number of stop bits.
The least significant bit is sent first. Foi-
lowing the transmission of the stop bits, if
a new character is nol available in tha
THR, the TxD output remains high and the
TxEMT bit in the status register (SR) wili
be set to 1. Tranamission resumas and the
TxEMT bit ia claared when the CPU loads a
new character into the THR. If the trans.
mitter is disabled, it continues operating
until the character currantly being trans-
mitted is compietely sent out. The trans-
mitier can be forced to send a continuous
tow condition by issuing 8 send break
command,

The transmitier can ba reset through a
soitware command. I it is reset, operation
ceases immadiaiely and the transmitter
must be enabled through the command
register befors resuming operation. it CTS
operation is anabled, the CTSN input must
be fow in order for the character to be
transmitted. if it goes high in the middie of
& transmission, the character in the shift
register is transmittad and TxDA then re-
maine in {he marking state untii CTSN
poes low. The transmitter can also controd
the deactivation of the RTSN output. ¥
programmed, tha ATSN output will be re-
set one Dit time after the character in the
transmit shift register and transmit hold-
ing registar {if any) are completely trans-
mitted, if the transmitter has been dis-
abled.

Signetics

Recelver

The SCNEBGEY is conditioned to receive
data when anabled through the commandg
register. The receiver looks for & high to
low (mark 10 space) transition of the stant
bit on the RxD input pin. i a transition ia
detectad, the stais of the RxD pin is sam-
plad sach 16X clock tor 7.1/2 clocks (18X
ciock mode) or at the next rising sdge of
the bit time clock (1X clock mode). If AxD
is sampled high, the start bit is invalid and
the search for a valid start bit begins
again, If AxD is still low, a valid stan Dit is
assumed and tha receiver continues to
sampie the input at one bit time intervals
at the theoratical center of the bit, until
the proper number of data bits and the
parity bit (if any) have besn assembled,
and one stop bit has been detected. The
lemat sigificant bit is received first. The
data is then transferred to the receive
noiding register (AHA) and the AxRDY bit
in the SR is set to a 1. This condition can
be programmed o generate an interrupt at
QP4 or OP5 and INTAN. If the character
iength is less than eight bits, the most
signiticant unused bits in the RHRA are set
to z8fo.

After the stop bit is detected, the receiver
will immediately iook for the next start bit,
Howevar, |If & non-zero character was re-
ceived without a stop bit (framing erron
and AxD remains iow for one half of the bit
period after the stop bit was sampled,
then the receiver operates as if 8 new start
bit transition had bsen detected at that
point (one-half bit time after thd stop bit
was sampiad).

The parity error, traming error, overrun r-
ror and received braak state (if any) are
strobed into the SA at the received charac-
ter boundary, before the RxRDY status bit
is set. {1 & break condition is detected
(RxD is iow for the entire character in-
cluding the stop bit), & character con-
sisting ot all zeros will be icaded into the
RHR and the received break bit in the SR
is 891 10 1. The RxD input must return to 8
high condition for at least one-hal! bit time
befors & saarch for the next start bit
begins.

The RHR conaists of a lirst-infirsi-out
(FIFO) stack with a capacity of three char-
acters. Data is loaded from the receive
shuft register into the topmost empty post-
tion of the FIFQ. The RxRDY bit in the
status register is st whenever one OF
more characters are availabis to be read,
and a FFULL status bit s set 1t all thres
stack positions are filled with oata. Either
of these Dits can be selected 10 causs 8N
interrupt. A read of the AHRA cutputs the
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data at the top of the FIFD. After the read
cycle, the data FIFO and its associated
Btalus bits (see Delow) are 'popped’ thus
emptying a FIFO position for new data.

In addition to the data word, three status
bits (parity error, framing error. and re-
ceived break) are also appended 1o each
data characier in the FIFO (overrun is not),
Status can be provided in two ways. as
programmaed by tha error mode control bit
in the mode register. in the ‘character
mode, status is provided on a character-
by-character basis: the status applies oniy
to the character at the top of the FIFQ. In
the ‘block’ mode, the status provided in
the SR for these thrae bits is the logical
OR of the status for all characters coming
to the top of the FIFO since the last ‘reaset
error’ command was issued. |n sither
mode reading the SR does not affect the
FIFQ. The FIFQ is ‘popped’ only when the
AHR is read. Therefors the siatus register
should be read prior to reading the FIFQ.

H the FIFO is full when & new character is
raceived, that character is heid in the re-
ceive shift register until a FIFQ position is
aveilabie. !f an aoditional character is re-
ceived while this state exits, Ihe contents
of the FIFQ are not affected: the charscter
previously in the shift register is lost and
the overrun error status bit (SR{4]) will be
set upon receipt of the start bit of the new
{overruning) character.

Tha receiver can controt the deactivation
of RTS. if programmed to aperate in this
mode, the RTSN output wili be negated
when & valid start bit was received and the
FIFQ is full. When a FIFO position be-
comas available, the RTSN output will be
fe-asserted automatically. This feature
Can be used to prevent an overrun, in the
receiver, by connecting the RTSN output
to the CTSN input of tha transmitting
device.

It the recerver is disabled, the FIFC char-
acters can ba read. However, no additional
characters can be received until the re-
Ceiver (8 gnabled agun. If the receiver is
raset, the FIFQ and all of the recaiver
status, and the corresponding output
ports and interrupt are reset. No addi
tional characters can be received until the
feceiver is enabled again.

Multidrop Mode

The DUART is squipped with & wake up
mode used for muitidrop applications.
This mode is sslectad by programming
bita MRTA[4:3] or MR1B{4:3) 1o "11° for
channels A and B respectivety. In this
mode of operation, a ‘masier station
transmits an address character followea
by data characters for tha addressed

‘slave’ station. The slave stations. with
raceivers that are normally disabled, ex-
amine the received data stream and ‘wake-
up' the CPU {by setting RxROY) oniy upon
receipt of an address character. The CPU
COMpares the received address (o it ata-
tion agdreas and snables the receiver if it
wishes to receive the subsequent data
characters, Upon receipt of another ad-
dresa character, the CPU may disable the
receiver Lo initiate the process again.

A transmitted character consists of a start
bit, the programmed number of data bits,
an addressidata (A/D) bit, and the pro-
grammed number of stop bits. The potarity
of ‘the transmittea A/D bit is selected by
the CPU by programming bit MR1A[2Y
MR1B[2]. MR1A[2YMR1B(2] = 0 transmits a
zerg in the A/D bit position, which iden-
tifies the corresponding data bils as data,
while MR1ARVMR18(2]=1 transmits a
one in the A/D bit position, which identi-
ties the correaponding data bils as an ag-
dress. The CPU shauld program the mode
egister prior to loading the corresponding
dala bits into the THR,

In this mode. the recaiver continuously
looks at the raceived data stream, whether
it is enabled or disabled. I disableg, it
seis the RxRDY status bit and ioads the
character into the RHR FIFO if the re-
ceived A/D bit is a one (address tag). but
discards the received character if the
received A/D bit is a zero (data tag). If
enabled. all received characters are trans.
ferred to the CPU via the RHR. In eithar
case. the gdata bits are loaded into the data
FIFO while the A/D bit is loaded into the
status FIFQ position normaily used for
parity arror (SRA[S] or SRB[5]. Framing
@701, Overrun error. and break detect opear-
ate narmaily whether or not the receiver is
snabled.

PROGRAMMING

The operation of the DUART is program-
med Dy writing contro! words into the ap-
propriate registers. Operational feedback
Is provided via status registers which can
be read by the CPU. The addreasing of the
regisiars is described in table 1.

The contents of certain control registers
are initisiized to zero on RESET. Care
should be exercised if the contents of a
register are changed during operation,
since certain changes may cause opera-
licnal problems. For exampla, changing -
the number of bits per character while the
transmitter is active may cause the trans-
mission of an incorrect character. In gan. |
eral, the contents ot the MR, the CSA. and
the OPCR should onily be changed white
the raceiver(s) and transmitter(s} are not
snabled, and certain changes to the ACR
should only be made while the C/T is
stopped.

Mode registers 1 and 2 of each channe! are
accessed via independant auxiliary point.
ers. The pointer is set to MR1x by RESET
or by issuing a ‘reset pointer' command
via the cofresponding command register.
Any read or write of the mode register
while the pointer is at MR1x switches the
pointer to MR2x. The pointar then remains
at MA2x, a0 that subsequent accessas are
always to MR2x unless the pointer is reset
to MR1x as described above.

Mode. command, clock select. and status
reQisters are duplicated tor sach channei
to provide total independant operation
and control. Reter to table 2 for ragister bit
deacriptions.

Table t 68681 REGISTER ADDRESSING

Ad [AJIAZ{AY READ (RI'Wi = 1) WRITE (RIWN = 0)
0:0]0}0 [ Mode Registar A {MR1A, MA2A) | Mode Reagister A (MR1A, MRZA)
0]0(0]1 |Status Register A (SRA) Ciock Select Reg. A (CSRA)
00| 1|0 | *Reservea" Command Register A (CRA)
10| 1] | RX Holding Register A (RHRA} | TX Holding Ragister A (THRA)
0 (100 {inputPort Change Reg. (IPCA) | Aux. Control Register (ACR}

0 (1| 0]1 [interrupt Status Reg. (ISR} interrupt Mask Reg. (IMR)

01 t]0 | CounterTimer Upper (CTU) CT Upper Register (CTUR)
011 ] 1|1 | CounterTimer Lower (CTL) CIT Lower Ragister (CTLRY
10| 0|0 | ModeRegistsr 8 (MR1B, MA28) | Mode Register B (MR1B, MR2B)
110701 |Status Ragisier 8 (SRB) Ciock Ssiect Reg. B (CSRB)
110110 | *Resarved’ Commana Register 8 (CRB)
1101 1|1 [RXHoiding Register B (RHAB) | TX Holging Register B (THRB)
1111 0]0 |interrupt Vactor Reg. (IVR) Intarrupt Vector Reg. (IVR)
T{1]10]1 |inputPort OCutput Port Cont, Reg. (OPCR)
1111 1|0 | Start Counter Command Set Output Port Bits Commang
1]1{1]1 |Stop Counter Commang Raset Dutput Port Bits Command

Signetics
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Table 2 REGISTER BIT FORMATS

BIT? BITS BITS BIT4 BIT3 BIT2 BITY BITO
RX RTS RX INT ERROR PARITY
CONTROL SELECT MODE PARITY MODE TYPE BITS PER CHAR.
MR1A 0=no 0= AXRDY 0= char 00 = with parity 0= even 00=5
MR1B 1=z yes 1= FFULL t = block 01 =torce parity 1= odd [}
10 = no parity 10=7
11 = multi-drop mode 11=8
BITY BITS BITS BiT4 8IT3 BIT2 BITY BITD
Tx RYS CTs .
CHANNEL MODE CONTROL ENABLE Tx STOP BIT LENGTH
MRA2A 00 = Normal 0=no OD=no 0= {0,563 4= 03813 a=1563 C=1812
MR2B 01 = Auto echo 1= yes 1=yes 1= 0525 5= 0875 9= 1625 D= 1875
10 = Local loop 2=0.688 6=0.938 A= 1688 E=1.538
11 = Remote loop 3=0750 7= 1.000 B= 1750 F = 2.000
*AgY 0 % to vaues Snown tor 0-7 it channe! 1§ programmed tor S busenar
BIT? BITS BITS BITa BIT3 BIT2 BITY B8ITD
CSRA RECEIVER CLOCYK SELECY TRANSMITTER CLOCK SELECT
CSRB See text See text
BIT? BITE BITS BIT4 BIT3 BIT2 BITt BITO
MISCELLANEOUS COMMANDS DISABLE Tx | ENABLE Tx | DISABLE Rx | ENABLE Ax
CRA not used—
CRa must be 0 See text 0=no 0=no O=no O=no
1= yes 1= yes 1=yes 1=yes
BITY BITS BITS BIT4 BIT3 8iT2 BITY BITO
RECEIVED FRAMING PARITY OVERRUN
BREAK ERROR ERROR ERROR TxEMT TxRDY FFULL RxRODY
SRA O=no 0= no O=no 0= no O=no 0=no O=no O=no
SRS 1= yos 1= yes 1= yes 1=yea 1=yes 1= yes 1= yes 1= yes
*Thase Status bis are ADDENSED 10 1N COMRIPOATING DALS ERATACIE! 1 LME recaive FIFO A read ol the Sistus reg e Drovides these DA (7 5) Irom the 1op of 1ne FIFD
togeiher wilh Bits 4 0. Thass Dits are cisardd by a raset error $18ius command In CRAFACIET Moce they are whih LT COI g data characies s read
Irom the FIFQ .
BIT? aiTs BITS BIT4 BIT) BIT2 BITY BITd
oPT oPs oPs OP4 oP3 OP2
0= OPR[7] 0= OPR[§) 0= OPR[5} U= OPR[4] 00 = OPRY] 00=QPR[2)
OPCR | 1= TxRDYB | 1= TxRDYA | 1= RxRDY/ 1= RxRDY! 01 = CIT CUTPUT 01 = TxCA {16X)
FFULLB FFULLA 10=TxCB (1%} 10=TxCA (1X)
1= RxCB (1X) 1= RxCA (10
8IT7? 8ITs BITS BIT4 BIT3 BIT2 B8iT1 BITo
BRG SET COUNTER/TIMER DELTA DELYA DELTA DELTA
SELECT MODE AND SOURCE IP3 INT IP2 INT IP1INT 1P INT
ACR 0= sott Ses table 4 0= off 0= oft 0= off 0= off
1= 5812 1% 00 1=0n i=0n 1=0n
aT? BITS BITS BIT4 8T BiT2 BT BiTO
DELTA DELTA DELTA DELTA
PCR 1P3 P2 e PO IP3 P2 [ 4] PO
0=no 0= 0=no 0= no 0w low 0= low Owlow O=low
1=yes 1= yes 1=yes 1= yes 1= high 1= high 1= high 1= high
4162 Signetics
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Table 2 REGISTER BIT FORMATS (Continued)

Ty BItTe BITS BIT4 BIT3 82 BT BITO
INPUT
DELTA RxRDY/ COUNTER DELTA RxROY!
PORY TxRDYB TxRDYA
1SR CMANGE BREAK B FFULLS READY BREAK A FFULLA
O=no O=no 0=no 0= no O=no O=no D=no O=no
1= yes Tmyes 1=yes I=yes Tw yns 1= yes 1=yes 1= yos
aimy BiTs BITs BIT4 BITs B2 Bm piTo
IN. PORT DELTA AxRDY! COUNTER DELTA RxROY!
CHANGE | BREAKB | FrFuLLB TaoYe READY BREAKA | FFULLA TihOYA
MR INT INT INT INT INT INT
0= off 0= off 0= oft 0= off 0= oft O=off O=off O=oft
t=on 1= on i=on t=on 1=0n 1=o0n 1= 0n 1=0n
nT? BITS BITS BIT4 BT3 BIT2 BIT1 BITO
CIT(18) T4 ¢T3 e crT) cmi0) cms| CIT(a)
CTUR
/T? 8iTe 8ITs BIT4 BIT3 BIT2 BITY 8ITO
crm cmej cms| CIT[4] CIm3) Cim(2} cmj CITio)
CTLR
8ir7 BITs nrs BiTd BIT3 BIT2 BIT1 8ITO
1VR{T] IVR[8] IVR{5] IVR[4} IVR(3)] IVR{2] IVR[1] WRI[0)
VR

MR1A — Channel A Mode
Register 1

MR1A is accessed when the channel AMR
pointer points to MA1. The pointer is ast
to MR1 by RESET or by a 'sei pointer’ com-
mand apptied vis CRA, After reading or
writing MR1A, the pointer will point to
MRA2A. ’

MR1A[7] — Channel A Receiver Request:
to-Send Control — This bit controis the
deactivation of the RTSAN output (OPO) by
the receivar, This output is normally
assertad by setting OPR[0] and negated by
resetting OPR[0). MR1A{T]=1 causes
RTSAN to be negated upon receipt of a
valid start bit if the channel A FIFQ is full.
However, QOFR[0] is not reset and RTSAN
will be asserted again when an empty
FIFQ position is avaiable. This teature
can bs yseq for flow control 1o prevent
overrun in the recewvar by using the
ATSAN output signal to control the CTSN
input of the transmitting device.

MR1A{8] — Channel A Recsiver interrupt
Select — This bit seiects sither the chan-
nei A receiver ready status (AXADY) or the
channel A FIFO full status (FFULL) to be
used for CPU interrupts. i ai30 causes the
selected bit to be output on OP4 if it is
programmaed as an interrupt output via the
OPCR.

MR1A[S] — Channel A Error Mode Select
= This bit salects tha operating mode of
the thres FIFOed status bits (FE, PE, re-
ceived break) for channet A. in the ‘charac-
tar’ mode, status is provided on a charac-
tor-by-charactsr basis: the status applies
only to the character at the top of the
FiFQ. In the 'block’ mode, the status pro-
vided in the SR for these bits is the ac-
cumulation {logical OR)} of the status for
all characters coming to the top of the
FIFQ since the 1ast “resst error’ command
for channet A was issued.

MRA1A[4:3] — Channel A Parity Mode
Select — If 'with parity’ or ‘force parity’ is
selected. & parity bit is added to the trans-
mitted character and the receiver per.
forma a parity check on incoming data.
MR1A[4:3] = 11 selects channel A to oper.
ate in the special muitidrop maode de
acribed in the Operation section,

MR1A[2] — Channel A Parity Typs Saiect
- This bit salects the parity type (odd or
aven) if the 'with parity’ mode is program-
med by MR1A[4:3], and the polarity of the
torced parity bit if the ‘force parity’ mode
is programmed. it has no effect if tha 'no
parity’ mode is programmaed. In the special
multidrop mode it selects the polarty of
the AJD bit.

MR1A[1:0] — Channel A Bits per Character
Select -~ This field selects the number of
data bits per character to be transmitted
and racewed. The character length does
not inciude the starl, panty, and stop bits.
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MR2A — Channel A Mode
Register 2

MR2A is accessed when the channei A MR
pointer points to MR2, which occurs after
any access to MR1A, Accesses 10 MRZA
do not change the pointer.

MR2A[7:6] — Channsl A Mode Select —

Each channe! of the DUART can operate in

one of four modes. MR2A[T:6]= 00 is the

normal mode, with the transmitter and re-
ceiver operating independently. MR2A[7:8]

« 01 piaces the channel in the automatic

scho moda, which automatically retrans-

mits the received data. The following con-
ditions are true while in automatic echo
mode:

1. Received data is raciocked and retrans-
mittad on the TxDA outpul.

2. The recaive clock i3 used fof the trans-
mitter.

3, The receiver must be enabled, but the
transmitter nesd not be snabiled.

4. The channst A TxROY and TxEMT
status bits are inactive.

5 The received parity is checked, but is
not regenerated for transmission, ie.,
transmitted parity bit is as received.

&, Character framing is checked, but the
stop bits are retransmitted as received.

7. A recaived break is achoed as received
until the next vaiid start bit is detected.

8. CPU 1o receiver communication contin-
ues normally, but the CPU to transmit-
tr link i3 disabled.

Two diagnostic modes can also be config-

ured. MRAZ2A[7:6]= 10 selects iocal loop-

back mode. In this mode:

1. The transmitter output is Internally
connacted 10 the receiver input.

2. The transmit clock is used for the re-
CRiver.

3. The TxDA output is heid high.

4. The RxDA input is ignored.

& The transmilter must be enabled, but
the recaiver need not be snabied.

8, CPU to transmitter and receiver com-
munications continue normally.

The second diagnostic mode is the remote

loopback mods, selectad by MAZA{7:6]=

11. in this mode:

1. Received data is reciocked and ratrans-
mitted on the TxDA output.

2. The raceive ciock is used for the trans-
mittes.

3. Recewed data is not sent to the local
CPU. and the error status conditions
are Inactive.
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4. The raceived parity is not checked and
is not regenerated for {ransmission,
i.e. transmitted parity it is as re-
ceived.

5. The receiver must be enabled.

6. Character framing 18 not checked. and
the stop bits are retransmitted as re-
cewved.

7. A received bresk is schoed as received
until the naxt valid start bit is detected.

The user must exercise care whan switch-
ing into and out of the various modes. The
selected mode will b activated immedi-
ately upon mode selection, sven if this oc-
curs in the middle of & received or trans-
mitted character. Likewise, if a mode is de-
selacted, the device wi switch out of the
mocde immadiately. An exception to this is
switching out of autoecho or remote loop-
back modes: if the de-selection occurs
just aftar the receiver has sampled the
stop bit (indicated in autoecho by asser
tion of RxRDY), and the transmitier is
enabled, the transmitter will remain in
autoecho mode until the entire stop bit
has bean retransmitied.

MRZA[S} — Chennsl A Tranamitier Re
quesi-to-Send Control — This bit controls
the deactivation of the RTSAN outpu!
(OPQ) by the transmitier. This cutput is
normally saserted by setting OPR[0] and
negated by ressiting OPR|0]. MR2A[5]= 1
causes OPR[0] 10 be reset automatically
one bit time after the characters in the
channe! A transmit shift register and in
the THR, il sny, are complately transmit-
ted. including ihe programmed number of
stop bits, if the transmitter is not enabled.
This teaturs can be used 10 automatically
terminate the transmission of & message
an foliows:

1. Program suto-reset mods: MRZA[S]= 1.
. Enable transmitter.

. Assert RTSAN: OPR[0]= 1.

. Send message.

. Disable transmitter after the lest char-

acter is ioaded into the channel A THR.
6. The last character will be transmitied
and OPR[0} will bs reset one bil tims
atter the last stop bit, causing ATSAN
10 be negated.

»a w

MRA2A[4] — Channs! A Clear-to-Send Con-
trot — 1f this bil is 0, CTSAN has no effect
on the transmitter. If this bit is & 1, the
transmitter checks the siaie o! CTSAN
(1P0) sach time It is ready 10 send a charac-
wer. i IPO is assaned {low), the character is
transmitted. 1 It is negated {high), the

Sianefics

TxDA outpul remaing in the marking state
and the transmission is odelayed until
CTSAN goes low. Changes in CTSAN
while a character is being tranamitted do
not aftect the transmussion of that charac-
ter. -

MR2ZA[3:0] — Channsl A Siop Bit Length
Selact — This field programs the length of
the stop bit appended to the transmitied
character. Stop bit lengths of 9/16 1o 1 and
1-8/16 to 2 bits, in incremants of 1/18 bit,
can be programmed for character lengths
of 6, 7, and B bita. For a character length of
& bits, 1-1/18 to 2 stop bits can be pro-
grammed in incremaents of 1/16 bit. The re-
ceiver only checks for & 'mark’ condition
at the center of the first stop bit position
(one bit timae atter the ast data bit, or after
the parity bit if parity is enabied) in all
cases. .

It sn external 1X clock is used for the
transmitter, MRA2A[3] = O selects one stop
bit and MR2A[3} = 1 selecis two 3top bits
1o be transmitied.

MR18 — Channel B Mods
Register 1

MR1B is accessed when tha channe! B MR
pointar poinis 10 MR1. The pointer is set
1o MR1 by RESET or by & 'sa! pointer’ com-
mand applied via CRB. Atter reading or
writing MA1B, the pointer will point to
MR2B.

The bit definitions for this reQister are
identical to the bit definitions for MR1A,
except that ail control actions apply to the
channat B receiver and transmittar and the
corresponding inputs ang outputs.

MR2B = Channel B Mode
Register 2

MR2B is accesaed when the channei B MA
pointar points to MR2, which occurs atter
any access to MA1E. Accesses 1o MR2B
do not change the pointer.

The bit definitions for this regisier are
identical to the bit definitions for MRZA,
axcept that ali control actions apply 10 the
channel B receiver and transmitter and the
corresponding inputs and oulputs.

CSRA — Channsel A Clock Selsct
Reglster

CSRAA[7:4] — Channel A Receiver Clock
Select ~ This .eld seiects the baud rats
ciock for the channsl A receiver a3 ok
lows:



MICROPROCESSOR DiVISION

JANUARY 1982

DUAL ASYNCHRONOUS RECEIVER/TRANSMITTER (DUART)

SCN68681

Prehmmary

Baud Rate

Clock = 3.8884MH2
CSRA[74] ACR{T]=0 ACR[M}=1
0 00¢0 50 75
000 110 110
00190 1345 134.5
0011 200 150
0100 300 300
0101 600 800
110 1,200 1,200
0t 11 1,050 2,000
1000 2,400 2,400
1001 4,800 4,800
1010 T.200 1,800
1011 9,600 9,600
1100 B AK 19.2¥
1101 Timer Timer
1110 P8 — 16X 1P4—18X
t1 11 IPd—1X IP4—1X

The receiver clock is always & 18X clock
wxcept for CSRA[7:4]= 1111,

CSRA[I-0] — Channst A Transmitter Clock
Select — This field seiects the baud rate
ciock for the channei A transmitier. The
field gefinition is as per CSRA{7:4] except
as follows:

Baud Rate
CSRA[30] ACA[7I=0 ACR[]=1
t110 P3—18X IP3— 18X
1111 IP3—1X #PI—-1X

The transmitter clock is aiways a 18X
clock except for CSRAA[3:0)= 1111,

CSRB — Channel B Clock Select
Regisier

CSAB(7:4] — Channel B Receiver Clock
Select — This field selects the baud rate
. clock for the channel B receivar. The tield

?aflnition is as per CSRA[7:4] except as
ollows:

Baud Rate
CSAB[7T:4] ACRA[7I=0 ACR{7]=1
1110 IP2— 18X IP2—16X
11 11 IP2—1X  IP2—1X

The receiver clock is aiways a 16X clock
oxcept for CSAB{T4]= 1111,

CSRB(3:0] — Channe! B Transmitter Clock
Select ~ This tieid selects the baud rate
clock for the channei B transmitter. The
field definition is as per CSRA(7.4) except
a8 tollows:

Baud Rate
CSRB{3:0] ACR[7]=0 ACR[7T]=1
1110 IP5— 161 IPS— 16X
1111 IP5—1X IP5—1X

The transmitter clock is always a 16X
Clock except for CSAB[3.0]= 1111

CRA — Channet A Command
Register

CRA 18 a register used 10 supply com-
mands to channel A, Multiple commands
can be specilied in a single write to CRA
&3 long as the commands are non-conflict.
ing, &.g. the ‘enable transmitter’ and
‘resel transmiiter' commands cannot be
specilied in a single command word,

CRAA[S:4] —~ Channel A Miscellansous
Commands — The sncoded value of this
field may be used to specity a single com-
mand as foliows:

CRAJ8:4} COMMAND
000 Nocommand.

0 0 1 Reset MR pointer. Causes the
channel A MR pointer to point to
MR1.

0 1 0 Reset raceiver. Resels the chan-
nel A recerver as it a hardware
reset had been applisd. The re-
ceiver is disabled and tha FIFO
is flushed.

0 11 Reset transmitter. Aesets the
channel A transmitter as if a
hardware reset had been ap-
plied.

$ 00 Reset error status. Clears the
channei A Receivad Break, Par-
ity Error, Framing Error, and
Overrun Error bits in the status
register (SAA[T:4)). Used in char-
acter mode to clear OE status
(although R8. PE. and FE bits
will also be cleared) and in block
mode to clear all error status
atter a block of data has been
received.

t 0 1 Reset channel A brasak change
Interrupt. Causes the channel A
break detect change bit in the in-
terrupt statua register (ISA[2]) to
be cleared to zero,

114 Stant break. Forces the TXDA
output low (spacing). If the
transmittar is empty the start of
the break condition will b de-
layed up to two bit timaes. if the
tranamitter is active the break
begins when transmiasion of the
character is completed. If & char-
acter is in the THR, the stan of
the break will be delayed until
that character, or any others
ioaded subsequantly are trans-
rmitted. The transmitter must be
snabied for thes command to be
accepted. .

111 Stop Break. The TXDA line will
Qo high (marking} within two Bit

Signefics

times, TXDA will remain high for
one bil time Defore the next
character, it any, is transmitied,

CRA[}] — Disabie Channal A Transmitter
== This command terminates transmitter
operation and ressts the TuRDY and
TxEMT status bits. However, if a character
is being transmitted or H a character is in
the THR when the transmitter is disabled,
the transmission of the character(s) is
compluied before assuming the inactive
state,

CRA[2] — Enabis Channel A Transmitter
~ Enables operation of the channel A
transmitter. The TxRDY status bit will be
asserted.

CRA[1] — Disabis Channel A Receiver —
This command terminates operstion of
the receiver immediately — a character
being received will be lost. The command
has no effect on the recever status Dits or
any other controi registers. If the special
multidrop mode is programmed, the re-
Geiver operates sven if it is disabled. See
Operation section.

CRA[0] — Enable Channel A Receiver —
Enables opaeration of the channel A re-
ceiver. If not in the special wakeup mode,
this also torces the receiver into the
search for start-bit stats.

CRE — Channel B Command
Register

CRB is a register used to supply com-
mands to channel B. Mulliple commands
can be specitied in a singla wnite 1o CRE
as long as the commands ara non-conflict-
ing. #.9.. the ‘snable transmitier’ and
'reset ransmitter’ commands cannot be
speacified in & singls command word.

The bit delinitions for this ragister are
idantical to the bil definitions for CRA, ex-
capt that ail controi actions apply to the
channel B receiver and transmitter and the
correaponding inputs and outputs.

SRA — Channei A Status
Register

SRA[T} — Channel A Meceived Break —
This bit indicates that an all 2eto character
of the programmaed iength has been re
ceived without a stop bit. Only & single
FIFQO position is occupisd when & Dreak s
received: further sntries to the FIFQ are in-
hibited until the RxDA fine returns to the
marking stste !or at least one-hatt a bit
time {two successive sdges of the intarnal
or sxiernal 1x clock).

4-165
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Whan this it is aet, the channei A ‘change
in break’ bit in the ISR (ISR{2)) is set. ISR(2)
is aisc 38t when the end of the break con-
dition, as defined above, is detectad.

The break detect circuitry can detect
breaks that originate in the middie of a
receivad character. However, if & braak
begins in the miodie of a character, it must
PetSist until at least tha snd of the next
character time in order for it to be de-
tected.

SRA[8) — Channsl A Framing Error — This
bit, when set. indicates that a s10p bit was
not detected when the corresponding data
character in the FIFO was recaived. The
stop bit check is made in tha middie of the
lirst stop bit position.

SRA[S] — Channel A Parity Error — This
bit is set when the ‘with parity’ or ‘force
parity’ mode is programmaed and the corre-
spending character In the FIFO was re-
ceived with incorrect parity.

In the special multidrop moda the parity
arror bit storas tha received A/D bit,

SRA[4] — Channe! A Overrun Error — This
bit, whan set, indicates that one or more
characters in the received data stream
have been lost. it is set upon receipt of a
new character when the FIFO is full and a
character is already in the receive shift
register waiting for an empty FIFQ posi-
tion. When this occurs, the charactsr in
the receiva shift register (and its break
detect, parity error and framing error
status, if any) is losat.

This bit is clearsd by a ‘reset srror status’
commang.

SRA[3] = Channel A Transmitter Empty
{TXEMTA) — This bit will be aet when the
channsl A transmitter underruns, i.e.. both
the transmit holding register (THR) and
the transmit shiti ragister are empty. it t»
st after tranamission of the last stop bit
of a character if no character is in the THR
awalting transmission, It is reset whan the
THR is lcaded by the CPU or when the
transmitter is disabled.

BRA[2] = Channet A Transmitter Ready
(TxRDYA) — This bit, whan set. incicates
that the THR is empty and ready to be
ionded with a character. This bit is cleared
when the THR i3 loaded by the CPU and is
S8t whan the character is transferred to
the tranamit shift register. TxRDY is reset
when the transmitter is disabled and is set
when tha transmitter is tirst enabled, viz.,
characters loaded into the THR while the
transmitter ia disabled will not be trans-
mitted.
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SRA[1] — Channel A FIFQ Full (FFULLA)
= This Bit 15 set when a character is trans-
ferrad from the rece:ve shift register to the
receive FIFO and the transier causes the
FIFQ to become full, ie. slt three FIFO
positions are occupied. It is reset when
the CPU reads the RHR. If 3 character is
waiting In the receive shift register be-
cause the FIFD is full, FFULL will not be
resei when the CPU raads the RHR,

SRA[0] — Channsi A Receiver Rasdy
(RXRDYA) = This bit indicates that a char-
acter has baan received and is waiting in
the FIFO to ba read by the CPU. it 13 sat
when the character is transferred from the
receve shift register to the FIFO and resst
when the CPU reads the AHR, if after this
read there are no more characters still in
the FIFQ.

SRB — Channel B Status Register

The bit definitions for this register are
identical 1o the bit definitions for SRA, ex-
capt that ali status applies to the channel
B receiver and transmitter and the corre-
sponding inputs and outpuls.

OPCR — Output Port Configur-
ation Register

OPCR[7] — OP? Quiput Select ~ This bit
programs the OP7 output to provide one of
the following:

— The complement of OPA([7}

— The channel B transmitter intarrupt
output, which is the complement pf
TxROYB. When in this mode OP7 acts
2% B0 Open collector output. Note that
this output is not masked by the con-
tents of the IMR,

OPCR{E] — OPS Output Seiect — This bit
programs the OPE output to provide one of
the followng:

= The complement of OPR{S]

— The channe! A transmitter interrupt
output, which is the complement of
TxRDYA. When in this mode OP8 acts
&% an open colisctor output. Note that
this output is not masked by the con-
tents of the IMR.

OPCR[5] — OPS Output Select — This bit

programs the OPS output to provide one of

the foliowing:

= The complament of OPR(S}

~ The channel B receiver interrupt out-
put, which is the compiemant of ISR[5}.
When in thia mods OP5 acts as an open
collector output. Note that this cutput
is not masked by the contents of the

IMR.
Signetics

OPCR[4] — OP4 Output Select — This by

programs the OP4 output to provide ona of

the following:

— The complement of OPR[4]

~— The channel A receiver interrupt out.
put, which is the compiement of ISR[1},
When in this mode OP4 acts as an open
collector output. Note that this output
is not maskad by the contents of the
IMA.

OPCR[3:2] — OP3 Oulput Select — This
field programs the OP3 output to provide
one of the lotlowing:

= The compiement of OPA{3]

— The counteritimer output, in which
case OPJ acts as an open collector out-
put. [n the timer mode, this output is a
SQuare wave at the programmec fre-
quency. In the counter mode, the out.
put remains high until terminal count i
reached. at which time it goes low. The
output retums to the high state when
the counter is stopped by a stop
countsr command. Note that this out-
put is not masked by the contents of
the IMR,

= The 1X ciock for the channel B trans-
mitter, which is the clock that shifts the
transmitied data. If data is not being
transmitted, a fres running X clock is
output.

= The 1X ciock for the channal B receiver,
which is the clock that sampies the
received data. If data is not being re-
ceived, a free running 1X clock is out-
put.

OPCR{1:0] — OP2 Output Salect — This
fisld programa the OP2 output to provide
one of the following:

— Tha complement of OPR[2)

— The 18X clock for {he channel A trans
mitier. This is the clock selected by
CSRA[3:0}, and wiil be & 1X clock if
CSRAJ2:0] = 1111,

= The 1X clock for the channe! A trans-
mitter, which is the ciock that shifts the
transmitted data. It data Is not being
transmitied, a frés running 1X clock is
outpul.

= The 1X clock tor the channsl A receiver,
which is the ciock that samples the
received data. if data is not being re
caived, a free running 1X clock is out-
put.
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ACR — Auxlliary Control Register

ACR[T] = Baud Rate Generator Set Select
= This bit selects one of two sets of baug
ratas 1o be gensrated by the BRG:

Set 1: 50, 110, 134.5, 200, 300, 600, 1.05K,
1.2K, 24K, 48K, 7.2K, 9.6K, and
38.4% baud.

Set 2: 75, 110, 134.5, 150, 300. 600, 1.2K,
18K, 20K, 24K, 48K, 9.6K, and
19.2K baud.

The selected set of rates is available for
use by the channe! A and B receivers and
transmitters as described in CSRA and
CSRE. Baud rate gensrator characteristics
are given in table 3.

ACR[6:4]— Counter/Timer Mods snd Clock
Source Select — This field selects 1he
oparating mode of the couneritimer and
its clock source as shown in table 4.

ACR[2:0] — P2, IP2, 1P1, IPO Change of
State interrupt Enable «= This tield seiects
which bits of the Input Port Change regqis-
tar {(IPCR) causs the input change bit in
the interrupt status register (ISR[7]) 1o be
sat. I a bit is in the 'on’ state, the setting
of the corresponding bit in the {PCR will
also resuit n the setting of ISA(7], which
resuita In the gensration of an interrupt
output if IMR{T)= 1. If & bit is In the "off’
state, the setting of that dit in the IPCR
has no eftect on ISR{7].

IPCR = Input Port Change
Register

IPCR[T:4] — IP3, IP2, 1P1, IPD Change of
State — These bits are set when a change
of state, as defined in the Input Port sec-
tion of this data sheet, occurs at the re-
spective input pins. They are cieared when
the IPCR is read by the CPU. A read of the

Table 3 BAUD RATE GENERATOR CHARACTERISTICS
CRYSTAL OR CLOCK = 3.6884MHz

NOMINAL RATE (BAUD) ACTUAL 16X CLOCK (KH2) ERRQR(PERCENT)
50 [+X.} "
75 1.2 0
110 1.758 ~0.069
1345 2153 0.059
150 24 0
200 32 0
300 4.8 0
800 9.6 i}
1050 18.756 -0.260
1200 19.2 4]
1800 28.8 0
2000 32.056 0.175
2400 38.4 0
4800 76.8 [V}
7200 115.2 0
9600 153.8 0
19.2K 3071.2 0
38.5K 8144 0
NOTE.
Duty cycle of HAX cloeK 18 50% £ 1%.
Yable 4 ACR [6:4] FIELD DEFINITION
ACR|6:4} MODE CLOCK SOURCE
[V ] Counter External (|P2)1
001 Counter TXCA — 1X clock of channel A transmitter
010 Counter TXC8 — tX clock ¢f channel B transmitter
011 Counter Crystal o external clock (X1/CLK) divided by 16
100 Timer External 1P2)’
101 Timer External (P2} divided by 16
110 Timer Crystal or external clock (X3/CLK}
111 Timer Crystal or sxternal clock (X1/CLK) divided by 16

Yin these modes, the channel B receiver clock ahould normaily be generated from the

baud rate generator.
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IPCR alao ciears ISR[7], the input change
bit In the interrupt status register.

The setting of these bits can be program-
med to ganerats an interrupt to the CPU.

IPCR{3:0] — IP3, IP2, IP1, IPO Current State
= These bits provide the current state of
the reapective inputd, The inlormation is
unistched and reflects the state of the in-
put pins at the time the IPCA ia read.

ISR — interrupt Status Register

This register provides the status of all
potential interrupt sources. The contents
of this register are maskad by the nterrupt
mask register (IMR). If a bit in the ISR i3 a
‘1’ and the corresponding bit in the IMR 1
also a ‘1, the INTRN output will be as-
sarted, If the correaponding bit in the IMR
is & zero, the state of the bit in the ISR has
no sffect on the INTRN output, Note that
the IMR does not mask the reading of the
ISR — the true status will be provided
regardless of the contents of the IMR. The
contents of this register are initiahzed 1o
00,4 when the DUART is reset.

ISR(7] — input Port Change Status — This
bit is a '1" when a change of stais has
occurred at the IPD, iP1, IP2, or iP3 inputs
and that event has been selected to cause
an intefrupt by the programming of
ACH[3:0]. The bit is cleared when the CPU
reads tha IPCR.

ISR{8] — Channel B Change in Brask —
This bit, when set, indicates that the chan-
nel B raceiver has detectad the beginning
or the end of & received break. 1t is reset
when the CPU issues & channel B ‘reset
break change interrupt’ command.

ISA[S] — Channel B Recaiver Ready or
FIFO Full — The tunction of this tit s pro-
grammed by MR1B[€]. If programmed as
receiver ready, it indicates that a character
has baen received in channel B and is
waiting in the FIFO 1o be read by the CPU.
It is set when the character is translerred
from the receive shift register to the FIFQ
and resst when the CPU raads the RHA. I
after this read there are more characters
still in the FIFQ the bit will be sat agan
after the FIFQ is 'popped’. if programmed
as FIFQ {ull, it is set when a character s
transierred trom the receive nolding regs-
ter 10 the receive FIFQ and the transfer
causes the channe! B FIFD to becomae fuil,
i.e.. all three FIFO positions are occupied.
It is resat when the CPU reads the RHA. I
a character is waiting in the receve shift
register because the FIFC is full. the bit
will be set again when the waiting charac-
ter is loaded into the FIFQ.
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{SR{4] — Channel B Trenamitter Ready —
This bit is 2 duphicate of TXRDYS (SRB[2]).

ISR{3} — Counter Ready — In the counter
mode, this bit is set when 1he counter
feaches termina! count and is reset when
the counter is stopped by & stop counter
command.

in the timer mode, this bit is set once each
Cycie of the generated square wave avery
other time that the counter/timer raaches
Tero count). The bit is reset by a stop
counter command. The command. how-
over, does not stop the counter/timer,

ISA[2] — Channel A Change in Break —
This bit. when set, indicates (hat the chan-
nel A raceivar has detected the beginning
or the end of a received break. it is rese!
when the CPU issues a channel A ‘reset
break change interrupt’ commang,

ISR[1] — Channel A Receiver Ready or
FIFO Full = The function ot this bit 1s pro-
grammed by MRI1AJG). If programmed as
receiver ready, it indicates that a character
has been received in channsl A and is
waiting in the FIFO to be read by the CPU.
It is set when the character is tranaferred
from the receive shift register {o the FIFQ
and reset when the CPU reads the RHA. if
afier this resd there are more characters
3till in the FIFO the bit will be set again
after the FIFO is ‘popped’. if programmad
as FIFO tull, it is set when a character is
transferred from the receive halding regis-
ter 10 the recewe FIFO and the transler
causes the channel A FIFO to become full,
i.a., all three FIFQ positions are occupiad.
It is reset when the CPU reads the RHR, f
a character is waiting in the raceive shift
register because the FIFQ is full, the bit

will be set again whan the waiting charac.
ter s loaded into the FIFO.
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ISR|0] = Channsl A Transmitter Ready —
This bit is a duplicate of TxRDYA {SRA[2]).

IMR — Interrupt Mask Register

The programming of this register selects
which bits in the ISR cause an interrupt
output. Il & bit in the ISR is a ‘1" and the
Corresponding bit in the IMR is alsg & 1,
the INTRN output will be asserted. It the
corresponding bit in the IMR is & t8ro, the
state of the bit in the ISR has no etiect on
the INTRN output. Nots that the IMR goes
nOt mask the programmabla imerrupt out-
puts OP3-0P7 or the reading of the ISR,

CTURandCTLR — Counter/Timer
Ragisters

The CTUR and CTLA hold 1he sight MSB's
and eigh! LSB's respaclively of the value
to be used by the counteritimer in withar
the counter or timer modes of operation.
The minimum vaius which may be inaded
into the CTURICTLR registers is 0002,
Note that these reQisters are write-only
and cannot be read by the CPU,

In the timer {Programmabie divider) modae,
the C/T generates a quare wave with a
pariod of twice the value {in clock pariods)
of the CTUR and CTLA. if the vaiue in
CTUR or CTLR is changed, the currant
half-period will not be atfected, but subse-
Quent half periods will be. In this mode the
T runs continyously. Receipt of a stant
counter command {read with A3-A0=
1110) causes the counter to terminate the
Current timing cycie and to begin a new
cycle using the vatues in CTUR and CTLR,
The counter ready siatus bit {ISR[3D is set
once sach cycle of the square wave. The
bit is reset by a stop counier command
{read with A3-AD=1111). The command,
howaver, does not stop the C/T. The gen-
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erated square wave is output on OP3 if it is
programmed to be the C/T output.

in the counter mode, the /T counts down
the number of puises loaded into CTUR
and CTLR by the CPU. Counting begins
upon receipt of a start counter command,
Upon reaching terminal count (0000,,), the
counier ready interrupt bit {ISRI3)) is set.
The counter continyes Counting past the
termina! count until stopped by the CPU. It
OPJis programmed to be the output of the
CIT, the output remains high until tarminai
count is reached. at which time it goes
low. The output returns to the high =1ate
and ISR(3] is ciearsd when the counter is
stopped by a stop counter command. The

CPU may change the vaiues of CTUR and
CTLR at any time, but the new count be-
tomes aflective onty on the next stanr
Counter command. If new vaiues have not
bean iloaded, the previous count valuas
are praserved and used for the next count
cycle.

In the counter mode. the current value of
the upper and lower 8 tits of the counter
{CTU, CTL) may be read by the CPU. It is
recommendad that the countsr be stopped
when reading to prevent potential prob-
lems which may occyr if a carry from the
lower B-bits 1o the upper B-bits oceurs be-
tween the times that both halves of the
counter are read. However, note that a
Subsequent start counter command wili
cause the counter to begin & new count
Cycle using the valuss in CTUR and CTLR.

VR - Interrupt Vector Register

This register containa the tnterrupt vector,
The register is initiallzed to M'QF- by
RESET. The contents of the register are
placed on the data bus when the DUART
respends to a valid interrupt acknowiedge
cycls.




1 Shield 1

14 TxD 2

15 RxD 3
CPU |« | RS

3 OE1255) 21 : CTS 5
‘ - 17 DSR 5] 12‘53;:!
BD

19 Signal GND 7

_ 20 DCD 8

18 DTR 20

P3,P4 _
DC-37S DB-258

CPU-RS232 PORT
CABLE DIAGRAM



1 Shield ————{ 1
4 SD+ 4
22 SD- 22
7 RS+ 7
25 RS- 25
12 TR+ 15 RS
CPU 30 TR- 30
(690E1255) | © RD+ 6
N : 24 RD- 24 4 2 2
BD 11 DM+ 11
29 DM~ 29
9 cs+ 9
27 cs- 27
13 RR+ 13
31 RR- 31
A DC-378

: CPU-RS422 PORT
CABLE DIAGRAM



CPU BOARD

CPU-01AA-ME0
CPU-02AA-M33
CPU-03aA~-M34
CPU-04AR-M30
CPU-04AB~-M30
CPU-0O5AA-M35
CPU-06AA-M54

1216
1216
1216
1414
1414
141.4
1216

CPU PALS

COMMENTS

MAP DECODER ‘
EPROM & RAM DECODER {(27128)
EPROM DECCODER (27128)
PERIPHERAL DECODER

PAL FOR 8K EEPROM---option
DTACK GENERATOR

INTERRUPT HANDLER
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"HM6264LP-10, HM6264LP-12, HM6264LP-15

A - 2 .
= 8192.word x 8-bit High Speed Static CMOS RAM M ¢~ ;
" ® FEATURES —
® Fast access Time 100ns/120ns/150ns (max.)
® Low Power Standby Standby: 0.01mW({typd
Low Power Operation Operating: 200mW (typ.)
® Capability of Battery Back-up Operation .
® Single +5V Supply
o Completely Static Memory. ., .. No clock or Timing Strobe Required
& Equal Access and Cycle Time
® Common Data Input and Qutput, Three State Qutput
® Directly TTL Compatible: All Input and Output
® Standard 2Bpin Package Configuration (DP-28)
® Pin Out Compatible with 64K EPROM HN482764
8 BLOCK DIAGRAM
e > — ® PIN APPRANGEMENT
‘ oo \
i S oW B et Al B nc[1] 28] vee
e ALz 7 WE
= — &
! ot Coluem Ducoder A, E E A,
1 Comrol
Vo : I ASE E A’.
Aar
t A‘E E Au 1
e o—yp ¢ A, E 221 0E
mo— | Imeeme A3 A
Resd. Write Canitcol —_
wEo— | A, E E CS,\/
’ o A, {10} i3] 10,
8 ABSOLUTE MAXIMUM RATINGS /0, E I__SI ”07'
Item Symbol Rating Unit
Terminal Voltage * T —0.5** 10 +7.0 v yo, E E] 110,
Power Dissipation Pr 1.0 w
Operating Temperature Topr 0to+70 °C 1o, |13 E 10,
Storage Temperature Tste ~55 to +125 °C GND[14 E 1/0,
Storage Temperature (Under Bias) | Thoias -10to +8% °C
* With respect to GND.  ** Pulse width 50ns: —3.0V (Top View)
m TRUTH TABLE
WE |C§, |CS, | OF Mode I/O Pin Ve Current Note
X | H X _{ X | Not Selected High Z ISE, ISB1
X | X | L | X |(PowerDown) High Z IsB, ISB2
H L H H | Qutput Disabled High Z Icc, Icca
H L H L ] Read Dout fce fcct
L L H H Write Din Icc,lcca Write Cycle (1)
L L H L Din fcc, Icca Write Cycie (2)
- PR s - ) :
o L i \." ‘.. ~— . _‘5\ }f-(a({
N7 r -~




® RECOMMENDED DC QPERATING CONDITIONS (7 = 0 to +70°C)

Item Symbeol min typ max Unit
Veeo 4.5 5.0 55 v
Supply Voltage GND ) ) o v
Vi 2.2 - 6.0 v
Input Voltage ViL | <03 | < 0.8 v

* Pulse Width 50ns: - 3.0V

® DC AND OPERATING CHARACTERISTICS (Voc = 5V+10%, GND = 0V, T, = 0 to +70°C)

Item Symbol Test Condition min {typ* |max ; Unit
Input Leakage Current Men Vin=GND to Vcc - - 2 | uA
Output Leakage Current Uioi i?ly::c’:fn or CS2=¥ir or OE=V1n, Viy0o=GND | _ _ 2 | A
Operating Power Supply Current] Ico CSi=Vy, C82=V1n, f1/0=0mA - |40 | B0 | mA
Average Operating Current Iccr Min. cycle, duty=100%, CS1=Vyz, CS2=V 1y ~ |80 |110 | mA
Isp C81=Viy or C52=V11, Iyo=0mA - 1 3 | mA
Standby Power Supply Curreni™}) Jspyss | CS12Vee-0.2V, C822Voc—0.2Vor CS250.2V| ~ | 9 100 | wA
~p Isp2er | CS250.2V - 2 (100 4 uA
Output Voluage VoL IorL=2.1mA - - |04 | V
Voo lor=—1.0mA 24 - - v

* Typical limits are at Voe=5.0V, To=25°C and specified loading.
** VL min=-0,3V

8 CAPACITANCE (f= IMHz, 7, = 25°C)

Hem Symbol | Test Condition | typ | max | Unit
Input Capacitance Cin Vin =0V - 6 pF
Input/Output Capacitance Cr/o Vijo =0V - 8 pF

Note) This parameter is sampled and not 100% tested.

® AC CHARACTERISTICS (Voo = 5V+10%, Ta =0 to +70°C)
® AC TEST CONDITIONS

Input Pulse Levels: 0.8 to 2.4V

input Rise and Fall Times: 10ns

Input and Qutput Timing Reference Level: 1 5V

Output Load: 1TTL Gate and £ = 100pF {including scope and jig)

s READ CYCLE

HM6264LP-10 HM6264LP-12 HM6&2641LP-15
Hem Symbol - - - Unit

’ min max min max min max
Read Cycle Time IRC 106 - 120 - 150 - ns
Address Access Time TAA - 100 - 120 - 150 ns
Chip Selection to Output Cs1 1cos - 100 - 120 - 150 ns
Cs1 tcos - 100 - 120 - 150 ns
Output Enable 1o Output Valid 7.4 - 50 - 60 - 70 ns
Chip Selection to Cs1 Lzt 10 -~ 10 - 15 - ng
Outputin Low Z cs2 1LZ32 10 - 10 - 15 - m
Output Enable to Cutput in Low Z toLz 5 - § - 5 - ns
Chip Deselection to . Cs1 tHZ1 (1 3s 0 40 [} 50 ns
OutputinHighZ  ~ cs2 tHZ3 0 35 0 40 0 50 ns
Output Disable to Output in High Z tORZ 0 35 0 40 0 50 . ns
Output Hold from Address Change tox .10 - 10 - 18”7 - ns

NOTES: 1 rgz and foprz are defined as the time at which the outputs achieve the open circuit condition and are not referred
to output voltage levels,

2 At any given temperature and voltage condition, rHz max is less than 13,z min both for a given device and from
device to device.
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* WRITE CYCLE

HM6264LP-10 HM6264LP-12 HM6264LP-15
Item Symbol - - " Urat
min max min max min max
Write Cycle Time twe 100 - 120 - 150 - ns
Chip Selection to End of Write tcw 80 - 85 - 100 - ns
Address Setup Time 1AS 0 - 0 - 0 - ns
Address Valid 1o End of Write AW 80 - BS - 100 - ns
Write Pulse Width . twp 60 - 70 - 90 - ns
CS1, WE - - -
Write Recovery Time CS1, WE IWR1 5 3 10 o
Cs2 tWR2 15 - 15 - 15 - ns
Write to Qutput in High Z IWHZ 0 35 0 40 0 50 ns
Data to Write Time Overlap IDW 40 - 50 - 60 - ns
Data Hold from Write Time tDH 0 - 0 - 0 - ns
OE to Output in High Z IOHZ 0 35 0 40 0 50 ns
Output Active from End of Write tow 5 - 5 - 10 - ny
s TIMING WAVEFORM
¢ READ CYCLE
o0 ._./m yy\u
fre
Address )( . )(
rAAJCC‘fS'O X O ¢ 1P"+
LoX=IS5E wicy
s T
s \WWWWWWAWYE 2/ /
t ZG-/.S’MJQ
Lzi 35S0 max
teo2 tgz1
i QUM
82 / fLze : \R' N h
_ﬂ-?c -

loE

3 NNANANNNANNNNRNNNNNNANNS i

tyze

A,

7

Dout

NOTES: 1) WE is high for Read Cycle
2) When CS1 is Low and CS2 is High the
address input must not be in the high impedance state.

3: 5‘0 may
y —
N Data Valid

t—LtOH

{0715 i




* WRITE CYCLE (1) (OE clock)

WE twp{l]—f————
—fAs[3]-}\§§-__) ~1OH -]
[51J~fwuz —fow-{{7]

fwe —
Address X X
1 (4]
ﬁﬂ/ A y RN
—fews TWRIN ooy
CS1 o0y N3N . VNI,
l-ml'cw‘e TwR2
CS2// i s //;r b N R
E tas3l, " —twptWR
: oy L L7
touz(s] )
Dout ———r—ms S O
z ‘ pr ‘D * DH —
Din <X EXAX
¢ WRITE CYGLE (2) (OE Low Fix)
twe {
Address - 4 *
TAw twR1 4]
CTRNNNANN W i 702 0SSN0
tewe(2] twrz (4]
Cs2/, j% 4 R AN
'WR1 (4]

18]

{91

L F
tpw-ipH
Din 72

SN

- -
-

NOTES: 1) A write occurs during the overlap of 2 low CS1,a CS2and s low
. WE. A write s at the latest transition among TS1 going low, CS2
« going and going low. A write ends at the earliest transtion
among (51 going high, CS2 going low and WE going high. fwp is
messured from the beginninng of write to the end of write,
2) tow is measured from the later of TS| going low or CS2 going high to
the end of write.
3) 14 5"is measured from the address valid to the beginning of write.
4) twk b measured from the end of write to the address change.
twR1 applies in case & write ends at CS1 or WE going high.
twrg applies in case a write ends at CS2 going low.
$) During this period, E/O pins are in the output state, therefore the input
signalt of opposite phase to the outputs must not be applied.
6) If CS1 goes low simultancously with WE going low or after WE going
. low, the outputs remain in high impedance state.
7) Dout is in the same phase of written data of this cycle,
8) Dout is the read data of the new address.
9) If C51 is low and CS2 is high during this period, 1/O pins are in the
output state, Therefore, the input signals of opposite phase to the
outputs must not be applied to them,




2 LOW Voo DATA RETENTION CHARACTERISTICS (7, = 0 to +70 °C)

Item Symbel Test Condition min |typ | max_| Unit
. Vbr1 CS12 Voo - 0.2V,C52 2V o — 0.2V o1 C5250.2V 20 (- | - v
Ve for Data Retention VDR2 C52£02V 30 1= - v
Tccprr | Voo = 3.0V, T81 2 Voo - 02V, - {1 {50* | uA
<
Data Retention Current C522 Vee — 0.2V or €S2 0.2V
lccnnz Vcc =3.0V,C82 é 0.2V - 1 50+ uA
Chip Deselect to Data Retention
Time fcpr See Retention Waveform 0 |- - |
Operation Recovery Time IR tRc*™ — - ns

* ¥y min= -0.3V
** toc ™ Read Cycie Time

® LOW Vec DATA RETENTION WAVEFORM (2) {CS1 Controlled)

Data Retention Mode

® LOW V.. DATA RETENTION WAVEFORM (2) (CS2 Controlied)

Data Retention Mode

€S2 € 0.2V

NOTE: CS, controls Address buffer, WE buffer, CS buffer and Din buffer. If
CS controls data retention mode, Vin level (Addrcu,w]-:. CS, , 1/O) can
be i.l the high impedance state, If CS controls data retention mode, CS,
must be C8,; >Vee--0,2V or C§, 20, 3V, The other inputs level (addren,

WE, 1/0) can be in the high impedance state.

-—
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|
PRELIMINARY DATA SHEET lc
Characteristics Subject 10 Change

Without Notice.

X2816A 2K x 8 Bit Electrically Erasable PROM
X2804A 512 x 8 Bit Electrically Erasable PROM

5 Volt Programmable E2PROMs

® Simple Byte Write Operation : e Single 5-Volt Supply
* No High Voltages Necessary ® Byte Write Time: 10ms Max.
¢ Single TTL level WE Signal Modifies Data ® Fast Access Time: 300ns Max.
* [nternally Latched Addresses and Data e Low Power Dissipation
* Automatic Write Time-out . .
« Noise Protected WE Pin * Active Current X2816A: 110mA Max.

X2B04A: BOmA Max.

¢ Conforms to JEDEC Byte-wide Standard « Standby Current: 50mA Max.

¢ Reliable N-Channe! Floating Gate
MOS Technology

The Xicor X2816A (16,384 bits} and X2804A (4,096 bits) are electrically erasable programmable read-only
memories (E2PROMs) with unprecedented ease-of-use features. Xicor E2PROM data can be modified
using simple TTL level signalsand a m%’e S-volt power supply. In addition, Xicor E2PROMs are operation-
ally and pin compatible with existing 2K x 8 byte-programmable E2PROMs which require an additional
high voltage power supply for programming. (See optional high voltage programming compatible mode.)
Writing data in Xicor E2PROMSs is analogous to writing data in a static RAM. A 200ns TTL low ievel signat to
the WE pin initiates a byte write operation which is automatically timed out in a maximum of 10ms. Since
addresses and data are internally latched, Xicor E2PROMSs free the systemn for other tasks during the 10ms
period, such as programming other Xicor E2PROMs. In addition to byte modification capability, a 10ms
total chip erase feature is provided.

Xicor E2PROMs use a 2-ine control architecture, CE and OF, to eliminate bus contention in a system
environment. A power down mode is featured. In the standby mode, power consumption is reduced by
64% without increasing access time. The standby mode is achieved by applying a CE high signal.

The X2816A and X2804A are fabricated with the same reliable n-channel floating gate MOS technology
used in Xicor's popular 5-Volt programmable NOVRAM memories.

PIN CONFIGURATIONS 24 PIN DIP.600" PIN NAMES
s " = 1™ = e =™ AgArg ADDRESS INPUTS
a2 ala a2 azla YOO DATA INPUTS/QUTPUTS
Wak P mpy A = Fne CE CHIP ENABLE
ul n [ Mal n[Iwe OE OUTPUT ENABLE
sl a& a]s = [ 5E WE WRITE ENABLE
A s X2818A 4 3 s ‘?C 5 X2804A 19 : NC VCC +5V
.E , T B adr T b Ves GROUND
e 1717 wo, a]e 17 [] wo, NG NO CONNECT
v, 19 18] 10, w, e %] o,
vo. [ 1o 5[] o, vo, [ 15 :] 13,
vo, 1 [ o, vo, ] n [ o,
vis []12 1] vo, v []12 1] v,
MODE SELECTION
Standard Xicor SV-Programmable Mode
CE OE WE MODE e} POWER
H X X Standby HighZ Standby
L. L H Read Dout Active
L M L Byte Write Din Active
. ‘ « Xicor, 1982 Patents Pending
L H H Readl ar?g.ywlte High Z Active Preliminary Information Sheet
nhbi December 1982 Stock No. 200-012

XICOR, Inc., 851 Buckeye Court, Milpitas, California 95035 (408) 946-6920 TwX 910-379-0033



X2816A/X2804A

ABSOLUTE MAXIMUM RATINGS*

Temperature Under Bias
Storage Temperature .. ... ... .. . ...

—10°C to +85°C
-65°C to +125°C

*COMMENT

Stresses above those listed under “Absolute Maximum Ratings"

may cause permanent damage to the device. This is a stress rating

Vollage on any Pin with only and the functional operation of the device at these or any otner ( 7
RespecttoGround ..................... - 1.0V to +6V conditions above those indicated in the operational sections of
DC. CutputCurrent. ..., ... ... .. . i ennan, SmA this specification is not implied. Exposure 10 absolute maximum
OF and Pins During Optional rating conditions for extended periods may affeci device reliability
High VoltageMode. ............................ 240V
DC OPERATING CHARACTERISTICS
Ta=0°C to 70°C, Voo =5V + 5%, unless otherwise specified.
Limits: X2816A Limits: X2804A Test ]
Symbol Parameter Min. | Typ!” | Max. ;| Min. | Typ® | Max. | Units Conditions
lcc Ve Current (Active) 110 80 mA | CE=0E=V,
All 1/0's = OPEN
Other inputs =55V
lsg Vee Current (Standby) 50 50 mA | CE=Vjy, OE=V)_
. All 1/0'S = OPEN
Other Inputs =55V
Iy Input Leakage Current 10 10 A V=55V
lio Output Leakage Current 10 10 uA | VouTr=55V
ViL input Low Voltage -1.0 0.8 -10 08 Vv
ViH Input High Vollage 20 6 20 6 v
VoL Output Low Voltage 04 | 0.4 V lipL=21mA
VoH Output High Voltage 24 2.4 v lon = — 400uA
CAPACITANCE®
Ta=25°C, f=1.0 MHz, Vgc =5V
Symbol Test Max. Unit Conditions .
Cio Input/Output Capacitance 10 pF Vip=0V N
Cin Input Capacitance 6 pF Vin=0V
A.C. CONDITIONS OF TEST
Input Pulse Levels 0 to 3.0 Volts
Input Rise and Fall Times 10 nsec
Input and Output Timing Levels 1.5 Volits
Output Load 1TTL Gate and C_ =100 pF
L
AC CHARACTERISTICS
Ta=0°C to 70°C, Ve =5V = 5% unless otherwise specified.
Read Cycle
Standard Xicor 5V-Programmable Mode
X2816A/ X2816A-35/ X2B16A-45/
X2B804A X2B04A-35 X2804A-45
Limits Limits Limits
Symbol Parameter Min. | Max. | Min. | Max. | Min | Max
trc Read Cycle Time 300 350 450
tce Chip Enable Access Time 300 350 450
taa Address Access Time 300 350 450
toe Output Enable Access Time 120 135 150
iz Chip Enable to Qutput in Low Z 10 10 10 .
tz Chip Disable to Output in HighZ 10 100 10 100 10 100 Q
toLz Output Enable to Qutput in Low 2 50 50 50
taHz Output Disable to Cutput in High Z 10 10 10
ton Output Hold from Address Change 20 20 20




X2816A/X2804A

Read Cycle
g ]
ADDRESS # p & X
CE ) v,
[t— Lo ===
[ X\
Vi
WE
-1, L —
]ty [
DATA OUT —haH 2 = K DATA VALID
et
Write Cycle
Standard Xicor 5V-Programmable Mode
Limits
| Units
Symbol Parameter i o Mo
twe Write Cycle Time 10 ms
tas Address Set-Up Time 10 ns
tanH Address Hold Time 120 ns
tcs Write Set-Up Time 1] ns
tcH Write Hold Time 0 ns
tew Chip Enable to End of Write Input 150 ns
toes Output Enable Set-Up Time 10 ns
toeH Output Enable Hold Time 10 ns
twe™ Write Pulse Width 150 ns
toL Pata Latch Time 50 ns
tov Data Valid Time 1 HS
tps Data Set-Up Time 50 ns
ton - Data Hold Time 10 ns L
Endurance

Xicor E2PROMs are designed to perform up to 10,000 write cycles per byte.

'WE Controlled Write Cycle

ADDRESS
g =t

A N *““?77777)1}22;_

| | . -
*ZZy ] sy fanvg
WY -

E Controlied Write Cycle

TC

: ADDRESS
L Tag =
&E N

[ P )
zzr ) ANNNNNVfANvg
A ““"%77/77”77%

]

Ifs
JJ

DATA VALID
tos

[

tow



X2816A/X2804A

OPTIONAL HIGH VOLTAGE MODES "

Xicor's E2PROMs require only 5 Volts for writing. As a user option, the X2816A and X2804A were also
desugned to be operationally and pin compatible with high voltage erasable and programmable
E2PROMS. This page describes the optiona/l high voltage modes.

MODE SELECTION
Optional High Voltage Programmable Compatible Mode
CE OE WE MODE 110 POWER
L H 12v-22v Byte Erase Dy =H Active
L H 12v-22v Byte Write Din Active
L 12v-22v 12v-22v Chip Erase Din=H Active

DC OPERATING CHARACTERISTICS
Ta =0° to 70°C, Voo =5V =5%, uniess otherwise specified.

Symbal Parameter - Limits Units Test Conditions
Min. Typ." Max.
Vep® Write/Erase Voltage 12 22 i
lppeay | Vep Current (Byte Erase/irite) 0.01 mA CE=V,
Vo OE Voltage (Chip Erase) 12 22 Vv log = 10 uA
lpp() Vep Current Inhibit 0.01 mA Vpp =22V, CE= V|1
tpR(g) Vpp Current (Chip Erase) 0.01 mA
AC CHARACTERISTICS
Ta=0° 10 70°C, Voo =5V 5%, unless otherwise specified.
Symbol . Parameter - Limits Units Test Conditions
Min. Typ. Max.
tas "~ Add to Vpp Set-Up Time 10 ns
tcs CE to Vpp Set-Up Time 10 ns
tps Data to Vpp Set-Up Time 0 ' ns
toH Data Hold Time 50 ns Vpp =6V
twe Write Pulse Width 150ns 15ms
twr Write Recovery Time 50 ns Vpp =6V
tos Chip Erase Set-Up Time 10 ns Vep =6V, Vog =12V
1, tou Chip Erase Hold Time 10 ns Vpp =6V, Vop =12V
teRc Vep RC Time Constant 750 us
terT Vep.Fall Time 100 us Vpp =6V
taos Byte EraseMirite Set-Up Time 10 ns Vpp =6V
teoH Byte Erase/Write Hold Time 10 ns Vpp =6V
Byte Erase or Byte Write Cycle Chip Erase Cycle
ADDRESS TE N T ¥
Aoyt !""!‘: [ ! ‘—bltvn
o \I-_ N e — Vou (WE PIN o N
i ) AC] -8V) P
ta - o—) [l
o T N DATA N ——= o - s -
o 01 — b I
DATA IN | DATA VALID OE Vi Y
u L - =
oE " .
L




X2816A/X2804A

X2816A and X2804A DEVICE OPERATION
ADDRESSES (Ap-A1g):
E?PROM bytes are selected for reading or writing by the address pins.

CHIP-ENABLE (CE).

A device is selected when CE is LOW. A power down mode is achieved when CE is HIGH. In this standby
mode power consumption is reduced by approximately 64%.

DATA-IN/DATA-OUT (VOp-1/07):
Data is written into or read from a selected device through the 1/O pins. The I/O pins are in the high
impedance state when CE is HIGH, when a write operation is in progress, or when is HIGH.

OUTPUT-ENABLE (OE):

Reading data from Xicor E2PROMs is analogous to reading data from a static RAM. Data is read from a
selected device with WE HIGH and OE LOW.

Xicor E2PROMSs use a 2-line control architecture to eliminate bus contention in a system.environment. The

/O pins are in a high impedance state whenever OE or CE is HIGH.

WRITE ENABLE (WE):

Standard 5V-Programmable Mode ' _

Writing data in XicorngHOMs is analogous to writing data into a static RAM. A WE LOW applied to a
selected device with OE HIGH initiates a cycle that writes data at the I/O pins into a location selected by
the address pins. A byte write cycle, once initiated, will automatically continue to completion in iess than
10ms. During a byte write cycie, addresses are latched on the last falling edge of CE or WE; data is latched
on the first rising edge of CE or WE. System design is greatly simplified since writing requires only a single
5V supply and a single TTL level WE signal. Addresses and data are conveniently fatched in less than
200ns during a byte write.

Optional High Voltage Programming Compatible Mode

Although Xicor's E2PROMs require only 5 Volts for programming, they were designed to be operationally
and pin compatible with 2K x 8 byte erasable programmable E<PROMSs requiring additional high voltage
programming supplies. These other high voltage E2PROMSs generally require two separate high voltage
operations to reprogram a byte of information; the first to erase the previous information and the second to
program the new information. As in the previously discussed 5 Volt programmable mode, it is unnecessary
to use these two separate steps to write a byte of information into Xicor E2PROMSs. It is only necessary for
the user to write the new data “over” the old data at each byte location. To further assist the user, Xicor
E2PROMs will accept the two step approach of high voltage E2PROMs.

- OPTIONAL HIGH VOLTAGE CHIP ERASE CYCLE . -
All data can be changed to “1” or erase state in one 10ms cycle by raising OFE to 12-22V and bringing WE to
12-22V with all data inputs HIGH.

ENDURANCE
Xicor E2PROMs are designed for applications requiring up to 10,000 write cycles per byte.

Notes:

(1} Typical values are for Ty = 25°C and nominal supply voltage.

(2) This parameter is periodically sampled and not 100% tested.

(3) WE is noise protected. Less than a 20ns write puise will not activate a write cycle.
(4) Data must be valid within 1zs maximum after the initiation of a write cycle.

(5) In optional high voltage programming mode WE is designated as Vpp.
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1. supply Vollage (Voo HiNole 3

;f woltage st Any Pin

1 gwcept Controt Inguts

- voitsge o1 Controlinguts

- @TART, O, CLOCK, ALE, EXPANSION CONTROL,
ADD A, ADD B, ADD €, ADD )

'i-Absquté Maximum Ratings (Notes 1an62)

~0.3Vie{Vee +0.3v)

=0.2Vig 19V

Operating Ratings inotes 1and 2)
a.5v Tamperaturs Range{Note 1)
ADCOB18CY

ADCORIBLCY, ADCTS18CCN,
ADCOBITCCN

Rangeol Vo Nota 1)

T s Tas Tyax
 =WTCaATa s +128°C

~4'CxTyx «85°C

48Vpew80Vpe

; : Voltage at Any Pin Wiovee
. s Temparature Aange -85'Cto +150°C Except Control Inputs
“puckage Distipation st Ty = 26°C a7smw Voitags at Control Inputs OVig sV
. Led Tamp {8 9. 10 e} 00°C {START. OF, CLOCK, ALE, EXPANSION CONTROL.
ADD A, ADD B, ADD C. ADD D)
Electrical Characteristics
Converter Specificationa: Voo a5 Vo= Vagr 4y YRer(-y= GND, Vi = Veomparator in. T s Tas Tuax and
foux = 840 KHZ uniess otherwise stated.
Parameter Conditions ' Min Typ Max  [Units
ADCOB16 : :
Total Unadjusted Error 25°C ’ 172 LSB
{Note 5) Tun o TMM z= 4 158
- - ADC0817 - .
D . Total Unadjusted Error 0°Cto 70°C ’ =1 LS8
- : {Note §) - Toin 10 Taaax +11/4 LSB
) Input Resistance From Ref(+) to Ref{-) 1.0 45 Kk
Anaiog Input Voltage Range {Note 4) V{+) or V(-) GND-0.10 Vee+0.10 | Voo
VREs(+) Voitage, Top of Lagder Measured at Ref(+) Vee Vee+041 v
| Veer *'; VREFI-} voltage, Center of Ladder Vec2-01 | Vee2 |Veerz+01| v
- L]
Vrer-) Voltage, Bottom of Ladder Maasured at Ref(-) -01 0 v
Comparator Input Current f. =840 kHz, (Note &) -2 =05 2 uh

Electrical Characteristics

Dlﬁlm Levels and DC Specifications: ADCOBIEC 4.5V s Ve s5.5V, —55°C s Tu< + 125°C unless otharwise noted.,
ADC0B16CCJ, ADCOB16CCN, ADCOB17CCN 4.75V = Veoe%5.25V, - 40°C < Ty s + 85°C uniess otherwise noted.

Paramaetar I Conditions . | Min l Typ I Max T Units
- ANALOG MULTIPLEXER
f_ " PRon Anaicg Multipiexer ON {Any Seleciad Channei}
’ CoT Resistance Ta=25°C. R = 10k 1.5 3 ko
Tax85'C -] Y]
Ta=125°C ] L1]
« ARpy A ON Resistance Between Any | (Any Setected Channel) k] 1
0 2 Channeis Ay = 10k '
. lorrs OFF Channel Leakage Current | Vog = 5V, V) = 5V,
Ta=25'C 10 200 nA
Tain 10 Toeax 10 A
Aorr-) OFF Channal Leakage Current | Voo = 5V, V=0,
To=25C - 200 nA
—— Tuin 10 Tuax -10 uh
CONTROL INPUTS
Viney Logical “1"” Input Voltage Vee-1.5 v
Vi Logical “0" Input Voltage 15 v
gy Logicat ™1 input Current Viy= 15V 10 A
{The Control Inputs)
ey Logical “0" Input Current Vin=0 -10 A
{The Contral inputs) ‘
Q Supply Current feLnm 840 kHZ 0.3 30 | ma
557

21800QV ‘91800QaV




| —

o)
& | Electrical Characteristics continuea) : -
8 Digital Levels snd DC Specilications: ADCOBIGC] 4.5V < Voo £5.5V, - 55°C s Tas + 125°C uniess otherwiss noted.
0 ADC0818CCJ, ADCOB1ECCN, ADCOB17CCN 4.75V 5 Ve £5.25V, = 40°C x Ty s + 85°C unless ctherwise noted.
< ite
Parameter | Conditions l Min ] Typ | Max J Unity
L ol
2 DATA OUTPUTS AND EOC (INTERRUPT)
o VYoury Logical “1” Outpul Voltage lg= ~ 360 uA Vec-04 v .
Q Vouto Logical “0” Outpul Vollage lg= 1.6 mA 0.45 v
Q| vou Logical “0” Output Voltage EOC | Ip=12mA o 045 | v
< lour TR)-STATE Output Current Vo= Vee 3 »A
Vp=0 -3 L)
L
Electrical Characteristics
Timing Specifications: Voo = Vpgr,y =5V, Vagr_= GND. t,= ;= 20 ns and T, = 25°C unless otherwise noted.

Symbol Parameter Conditions Min Typ Max Unllg
lws Minimum Start Pulse Width {Figure 5) 100 200 ns
twalk Minimum ALE Pulse Width (Figure 5} - 100 . 200 ns |
ty Minimum Address Set-Up Time | (Figure 5) 25 50 ns |
tu Minimum Address Hold Time |(Figure 5) 25 50 ns |
tp Analog MUX Delay Time . Rs=00 (Figure §) 1 25 K8 i

From ALE
tun o OE Control to Q Logic State C, =50 pF, R =10k (Figure 8) 125 250 ns
LTV V'V OE Control to Hi-Z CL=10pF, R, =10k (Figure 8) - 125 250 ns
te Conversion Time ' 1. = 840 kM2, (Figure 5)(Note 7) 80 100 16 "
1 Clock Frequency . 10 640 1280 kf-lz !
tgoc EQC Delay Time {Figure 5} ’ 0 8+2us | Clock
. . - - Pefiods |
. i
G - Input Capacitance Al Control Inputs - 10 15 pF. - ;
Cout TRI-STATE Qutput At TRI.STATE Outputs, (Note 7) 10 15 pF !
Capacitance . B
’ T
Node 1: AbEOIute maxtmum ratings are those values bayand which the lie of the device May be IMpared :
Nete 2 Adl voltages ate Massured with respact 10 GND, uniess otharwiss specitisd, i
Nete 3: A zener dioas sxisis. internally, rom Ve 1o GND shd has s lypicsl breangown voltage of 7 ¥Yp(
Note 4 Two on-chip diodes are tisd 10 sach 4nalog inpul which will forward conduc! for Snalog IBUI voltapes one tiode 970D beiow ground or one diods arOR ;
Qreatar than ine Voo supply. The spec aliows 100 mV forward bias of sither diode. This magns that as iong as ihs analog ¥y 00es N0t sxcesd the supply
voltaga by mare than 100 mV, the output code will be correct. Toachisve an SbEOILtE D Ve 105 VS Pl voitags rNGs will thereione réquire & minimum S y
Ply vollage of 4.900 V¢ over iempsrature vanations, initis! tolarance and oading. . .
Note §: Total unadiusted error Inciudes olfset. fuli-scale, and Iinanrity errots. See Figure 3 None of these A/Ds requires » zero of Tull-scaie sdjust. However, ¥ .
an &l zaro cooe is oesired jor an analog inpul olher than 0.0V, or H a narmow full Scale span exists {for gxample: 0.3V 10 4.5V tull-scaia) the retarance voitaget |
€an be 80junied 10 achurve this. Sas Figuree 13, !
Note &; Comparatos input curment is & bias currant into of out of the ch PP i . Fhe biss current vares directly with clock Heguency m! ‘
has little lemperaiure dapencence (Figure 6). Ses paragraph 4.0,
) Mote T The outputs of the dats register are uullte_om clock cycie befors the neing suge ot EOC. —

e i e . N P .



il
‘gunctional Description

1 .',i“mplour: The device contains a t6-channel single-
¥ analog signal muitiplexer. A particular input chan-
w18 selected by using the address decoder. Table |
ghows the input states for the address line and the expan-
slon control jine to selact any channel. The address is
.giched Into the decoder on the low-to-high transition of
4he address latch enabie signal.

TABLE!

[

j"‘
' BELECTED
ANALOG CHANNEL

|~ D
INY
N2
N3
IN4
INS
NG
INT
IN8
IN9
INTQ
N1
iN12
IN13
IN14
IN15
All Channels OFF

K= don't care

ADDRESS LINE
cl|s

EXPANSION
CONTROL

x

% I T. T IT XTI IXTXTr~rrrrrc - r|o
*» T I T ITrrr--rr~ I X IIITFC--FF-r-
x X T rr-r I Xr-rr-"~~I1TIcCc+~ I IICFC-rF
x ¥~ T I ¢ XTI -2 IC|@
~ T T I i It IIIIIxIxxTx>x

Additional singfe-ended analog signais can be multl-
plexed to the A/D converter by disabiing ail the multipiexer
Inputs using tha axpansion control. The additional exter.
nal signals are connected to the comparator input and the
device ground. Additional signal conditioning (i.e.
prescaling, sampie and hold, instrementation amplifica-
tion, stc.) may also be added between the analog input
signat and the comparator input.

CONVERTER CHARACTERISTICS

Tha Converter

The heart of this single chip data acquisition system is its
B-bit analog-to-digital converter. The converter is designed
to give fasi, accurate, and repeatable conversions over a
wide range of temperatures. The converter is partitioned
into 3 major sections: the 256R ladder network, the suc-
cessive approximation register, and the comparator. The
converter's digital outputs are positive true.

The 256R ladder network approach (Figure 1) was chosen
over the conventional R/2R ladder because of its inherent
monotonicity, which guarantees no missing digital codes.
Monotonicity is particularly important in cfosed loop feed-
back control systems. A non-monaotonic relationship can
cause oscillations that will be catastrophic for the
system. Additionaity, the 256R network does not cause
load variations on the reference voltage.

The bottom resistor and the top resistor of the ladder
neiwork in Figure 1 are not the same value as the
remainder of the network. The difference in these
resistors causes the output characteristic to be sym-
metrical with the zero and full-scate points of the transter
curve. The first output transition occurs when the analog
signal has reachad + 1/2 LSB and succeeding ouiput
transitions occur every 1 LSB later up to full-scale.
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lFIGURE 1. Resistor Ladder and Switch Tree
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ADC0816, ADCO0817

Functional Description continued

The successive approximation register (SAR) performs 8
iterations to approximata the input voltage. Forany SAR
type converter, n-iterations are required for an n-blt
converter. Figure 2 shows a typical example of a 3-bit
converier. in the ADC0B16, ADCOB17, the approximation
technique is extended to 8 bits using the 256R network.

The A/D converter's successive approximation register
(SAR) i3 reset on the positive sdge of the start conversion
(SC) pulse. The conversion is begun on the falling edge of
the start conversion pulse. A conversion in procass wiil be
interrupted by receipt of a new start convarsion pulse.
Continuous convarsion may be accomplished by tying the
end-of-conversion (EOC) output to the SC input. If used in
this mode, an sxternal start conversion puise should be
applied aftar power up. End-of-conversion wlit go low be-
twaen 0 and 8 ciock puises after the rising edge of stant
conversion.

b FULLSCALE
-5 ERROR ~ 17 LSH

10 IDEAL CURVE
1

o -
- NONLINEARITY = 1/7 133

AP QUTPYT CODE

NONLINEARITY = —1/2 LSB
L

- ZERD EAROR = -t/A L)
)

MIA MMM
Vin AS FRACTION OF FULLSCALE

Yin

FIQURE 2 3-Bit A’D Transfer Curve

*1/2 LS8 TDTAL UNADJUSTED ERADR
‘

QUANTIZING
ERRCR

Ny W

'm““—-———--y_-.._.. ——— e e e e e o e o s o el L SEALE,

=11 158 TOTAL UNADJUSTED ERROR

FIGURE 4. Typical Error Curve !

7

The most important ssction of the A/D converter is the
comparator. It is this section which isresponsibie for the
ultimate accuracy of the entire converter. I} 1s alsc the |
comparator drift which has the greatest influence on thg |
repeatability of the device. A chopper-stabilizea com
parator provides the most effective mathod of satistying '
all the converter requirements, i

The chopper-atabilized comparator converts the DC inpuy i
signal into an AC signat. This signal is then ted through g ¢
high gain AC amplifier and has the DC level resiored. Thig
technique limits the drift component of the amplifier since ;
the driftis a DC component which is not passed by the AC
amplifiar. This makes the entire A/D convarter axtremaly

insensitive to temperature, long term drift and input oftam

arrors, ;

Figure 4 shows a typical error curva for the ADCOB16 ag |
measuraed using tha procedures outlined in AN-179. . i

INFINITE AESOLUTION
m FERFECT CONVEATER
110 +172 498 IDEAL 301T CONVERTER
w ACLLTSE < )
e 191 | umapjuster ™5 ]
b ERROR | .
5 L-'I Lse :
2 ABSOLUTE :
a2 m ACLUAALY ) :
‘| me _l L-m Lse
QUANTIZATION M
L ERADR :
L] Vi -
M AR :

Vin AS FRACTION OF FULL-SCALE

FIGURE 3. 3-Bit A/D Absoiuts Accuracy Curve
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ADCO0816, ADC0817

Typical Performance Characteristics

1 T
fo = 1200 uHr
1
T g5 . A/A/ z
3 M > :
: M-uo-m £
§ tg = M0 kHz £
T ‘ £
-1 Ig » 1200 k2
., | |
) 12 25 I 8
ix V)

FIGURE 8. Comparatorl,,vs Vyy
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MICROPROCESSOR DIVISION JANUARY 1983

DISPLAY CHARACTER AND GRAPHICS GENERATOR (DCGG) SCN2670

The following masking intormation cards must be included:

Mask Information Card #1: MASK INFORMATION CARD #2:
Shift and Nonshitt Character Transiation Data Graphics Transiation Data
COLUMN DATA COLUMN DATA
1-8 NONSHIFT= -4 THIN GRAPHICS=
10 Line address in hex which outputs the first font 15-17 YES or NOY, where § = blank. Specifies whath-
word for nenshitted ROM fonts of graphics sddress hex 80 thru hex 8F will
1 ' select the special thin graphics tfont.
12 Line address In hex which outputs the sscond 18-19 blank
font word for nonshifted ROM fonts 20-23 HOR= g
13 ' 24 The line address in hax for the horizontsl seg-
14 thirg maentas of line graphics foma, Leave biank it col-
5 B : umns 15 thru 17 are RO
L] tourth 25-29 blank
17 ' 30-45 Graphica group numbar 1 or 2 or 3 or 4 or blank.
18 fitth Columns 30 thru 45 cofrespond 10 lins addreas
19 f hex O thry hex F raspectively. The group num-
20 sixth ber specified in esch column wili cause the
Fa) f graphica data penerated by thai group to be
22 seventh output &t the corresponding line sddress. A
23 ' blank specities no data for that address.
24 sighth 48-80 blank
25 '
28 rinth
27-29 blank MASK INFORMATION CARD #3 THRU #130:
30-35 SHIFT= ROM Font Data
a8 Line address in hex which outputa the first font COLUMN DATA
a7 ""°“’ for shifted ROM fonts ; -2 s:m:cm address in hax (CAS thry CAD}*
anl
:: '.”°°"° 4 § for shitted: N for nonshified.
a0 third s blank . .
4 X :- 8 :Iatlkior firat ROM 1ot word in hex (DS thru DO).
an
:; fourth 10-12 second
. 13 blank
P f""‘ 14-18 third
" sinth 4 blank
18-20 fourth
:; ! ath 21 blank
o o R o
. an
:? _"°"‘"' 26-28 alxth
52 ninth . 20 biank
53-50 blank 30-32 ssvenih
ol Dot 1 a3 blank
81-84 blank 34-38 sighth
as? Dor1 ar blank
a8-40 ninth
86-80 blank “-80 Blank
NOTES
1. Colwnn 0 a0ACH Ing KoM IVt IADIS honzons for- MOTE
mal. O specihes left 1o right peming of DO Wy Db, + A card i required ior sach
apachies DF vy DO. Mz 00 theu hex 7F.

2. Cowmn B3 apacifies the lomt wuth iabia vertical primlow
Soimil. D apecHins 10P 10 DONOM Prinling of bee a0oress
oz Oty F. 1 apecition nax F tive O,

28 Signetics
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MICROPROCESSOR DIVISION

DISPLAY CHARACTER AND GRAPHICS GENERATOR (DCGG)

ABSOLUTE MAXIMUM RATINGS!

PARAMETER RATING UNiT
Supply voltage 8.0 v
Opaerating ambient temperature? Dto +70 c
Storage femperature -85 to +160 *c
Al volinges with respact to pround? —-0.3to 4+8.0 v

NOTES

1. Biressan above Inoss §eted wnder Absokute Maximum MMINGS May COUSS permanent
mﬂnomum-,m-nnmmwmmmlwﬂdmc!lmcom:c
umummmmmm-ﬁmmmmmam
apeciication is not snphed.

For oparatmng &t the o t e cerated based on +150°C
AR ACTHION (SMPATaUre S THarmal reestance of BOYC /W panchion 1o ambeent
(coramc package)

3. Thia product cirguitry spaciticalh gned for the pr of ks imarnal
siatic chargs Nonethelsss h is
The! ¥ t taken o avold Appiyng any voliages

DC ELECTRICAL CHARACTERISTICS Ty = 0°C to 70°C. Vg = 5.0V * §% 123

&
JANUARY 198y TS
e ——

SCN267g

——

S TR

LUWTS
PARAMETER TEST CONDITIONS . in Tvp Max UNIT
viL Input low voltage 0 08 v
Vi input high voltage 2.0 Vee v
VoL Output low voitags Ig = 1.8mA 0 0.4 v
Yo Output high vohage o = = 100uA 2.4 vee v
W Input leakage current Vin = D10 4.25V 10 wh
oL Outpul leakage currant Vo = 0.4 to 4V +10 uA
e Supply current Voo = 5.25v 35 B0 mA
CiIN Input capacitance Al other pins grounded 10 pF
Cout Quiput capacitance 15 pF
AC CHARACTERISTICS T,=0°Cto + 70°C, Ve = 5V 2 5% 3¢
LIMITS
PARAMETER 300ns 200ns
Min Max Min Max Unit

tws Strobe puise width 100 100 ns

tLas Line address satup S0 50 ns

tan Line address hold 25 25 ns

teas Character address setup 25 15 ns

tean Character address hoid 25 16 ns

tea Charactsr selact access 300 200 ns

1a Line salect sccess 500 350 hs

tseL Chip select delay 250 150 ns

oS Chip deselact delay 200 125 ns

tee Special character blankfunblank time 300 200 ns

NOTES

1. Paramalers are vahd owt GDEMRLING L MPSFEILG TANQE UNIESS Olharwise spacifiad.

2 Al voltsge messurements ane rateranced 16 ground. All tifha maasuramants ate B
the 0.8V Or 2.0¥ level 1of houts Snd cuiputs. DUl ievels are OV and 24V,

3 Typical values are a1 +25°C, typical supply voltages and [ypical proceshing

paramerers

Teat conginons’ G = 1006F and 1 TTL load.

-

210 Signetics
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* E_E:ROH?OCESSOR DIVISION JANUARY 1983
‘ DISPLAY CHARACTER AND GRAPHICS GENERATOR (DCGG) SCN2670

! * TIMING DIAGRAMS
(I 4
P twa o]
: . ' LSTRORE A !
- bl =
7 LAD-LAY %:
f 009,
i
'I sco! , -

CAS, A

L'ca ‘CA“
A -
:GLEHEN QM =1, BCD INPUT I8 INACTIVE
I" tws
CSTRORE
eas s ‘cAH
CAG-CA7. GM E
I ca f_
D~ w
. CS$TROBE [_‘L
cart ’
g — h— tpgg —=]
00-08 OUTPUTS TRISTATE { CUTPUTS ACTIVE )_
!‘."E.‘u OPERATES AS OUTPUT ENABLE ONLY IN CHARACTER MODE (OM = 0
Signetics 2.11
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SCN2670

MCROPROCESSOR DIVISION

DISPLAY CHARACTER AND GRAPHICS GENERATOR (PCGG)

Hes

212




o .

213

JANUARY 1983
SCN2670

Signetics

Soisinos on va

o0
O
O
a
o
Q
<L
&
=
(YY)
o
o
O
=
.
<
[+ 4
O
(o]
4
<«
o
=
Q
E
|5
3
S
(- N
v
(a1

PR LA N '
s e s e — —— e . .ai!.f.l...l.i.l!lll.k



MICROPROCESSOR DIVISION

ADVANCED |

Preliminary

DESCRIPTION

The Signetics SCN2674 Advanced Video
Display Controller (AVDC) is a program:
mable device designed tor use in CRT ter-
minals and display systems that employ
raster scan techniques. The AVDC gen-
sraies the vertical and horizontal timing
signals necessary for the dispiay of inter-
laced of non-interlaced data on a CRT
monitor. It provides consacutive address-
Ing to a user specilied display bufter
memory domain and controls the CPU-
display butfer interface for various buffer
configuration modes. A variety of oper-
ating modes, display formats. and timing
profiles can be implemented by program-
ming the control registers in the AVDC.

A minimum CRT terminal system contigu-
ration consists of an AVDC, an SCN26T
Keyboard and Communication Controller
(PKCC), an SCN2670 Display Character
and Graphics Generator (DCGG), an
SCB2675 ColorfMonochrome Attributes
Controller [CMAC), & single chip micro-
computer such as the 8048, a display buf-
fer RAM, and a small amount of TTL for
miscelianecus address decoding, inter-
face, and control. Typically, the package
count for 2 minimum system is between
15 and 20 devices; systern complexity can
be enhanced by upgrading the micro-
processor and expanding via the system
address and data busses.

ORDERING CODE

FEATURES

4MHz character rate

1 to 258 characters par row

1 to 18 raster lines per character row
1 to 128 charactar rows par frame

Bit mapped graphics mode
Programmable horizontal and vertical
sync gensrators

— RS5170 compatible sync

interinced or non-interiaced operaiion
Up 1o 84K RAM addressing for
multiple page operation

* Readabis, writable and incrementable
cursor

— Programmable cursor size and blink
AC tine lock

Automatic wraparound of RAM
Automatic spiit scresn

Automatic bidirecticnal soft scrolling
= Programmable scan line increment
Row t1atle addressing mode

Doubls height tops and bottomns
Double width controf output
Saleciable butfer interface modes
Dynamic RAM refresh

Complately TTL compaiible

Singie + 5 volt power supply

Powsr on rased circult

APPLICATIONS

» CRT terminals

» Word processing systems
« Smail business computers
= Homs computers

V=5V 5%, T, =0" to 70°
PACKAGES £c 2 o 70%C
AMHzZ 2.TMH2
Ceramic DIP SCN2674BC4140 SCN2674BC3140
Plastic DIP SCNZ674BCAN4D SCN26T4BCINAD

Signetics

SCN2674

PIN CONFIGURATION

#5 [
% [
w 3]
craLy [T
craLz [5]
TaL ]
cunson (7]
oa [1]

o1 2]

o2 [i7]
o2l
Dd [12

os [}
DE[1d
o7
ETx (5]

BLANK |17

WEYNG
cseuc 1]

wsyne 9]

anb (70]

4] vec
[39] a2
5 A1

37] A

[38] acLL
=] mTR

DADDI!

DADOD2!

TOF VIEW

[14] DaDDOALG

DADDt4

2/ paDD1s
31] DADDILR
[30) DADDALAG
[33] DavosLAL
[33] DADDMLAZ
[77) DADDTALAY
26| DADDMFL
7] DADDSIDW
[2d] DADDIOUL
I gHR

17] bADD120DD
21| DADDINLL
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MICROPROCESSOR DIVISION

JANUARY 1983

ADVANCED VIDEO DISPLAY CONTROLLER (AVDC)

SCN2674

Preliminary

BLOCK DIAGRAM

rr INTERFACE CONTROL
CTALY
L INITIALIZATION, e
—_— READI POINTER t> o CTRL2
W WRITE AND LOGIC
EEE—— CONTROL DIEPLAY CTAL3
LOGIC REGISTERS
: ) COMMAND K :
| DECODE
LOGIC DISPLAY
AD-2 SCROLL AND
lﬁ/—t ADDRESS DOUBLE MEIGHT
" Loaic
7 3 IRTERRLPY BADDO-13
LOGIC
STATUS
REGISTER "
ADDRESS
TIMING
MULTIPLEXERS
* TRTR [V
L
CURSOR AND
SCREEN START
REGISTERS
D7
DATA N cunson
BUS
¥ DRWERS N cumson
AN AND
COMPARE
LOGIC
Ve
GND
[,
\) ACLL
et
P HSYNC
CLOCK THAING CHAIN ———
D—— SUFFER AND YSYNCICSYNC
DECODE LOGIC -
BLANK
—
TIMING
270
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MICROPROCESSOR DIVISION JANUARY 1983

ADVANCED VIDEO DISPLAY CONTROLLER {AVDC) SCN2674

Preliminary

PIN DESIGNATION

PIN
MNEMONIC NO. | TYPE NAME AND FUNCTION

AQ-A2 37-3¢9 1 Address Linss: Used to select AVDC internal registers tor readiwsite operations and for
commands. ’

T AT

Do-D7 8-15 | 1O |&-Bit Bidirections! Three-State Data Bus: Bit 0 is the LSB and bit 7 is the MSB8. All data, com-
mand, and status transiers between the CPU and the AVDC take place oves this bus. The direc-
tion of the transter is controlied by the A0 and WH inputs whan 1he CE input is low. When the TE
input is high, the data bus is in the three-stale condition.

RO 1 I Read Strobe: Active low input. A low on this pin while CE is low causes the contents of the
register selected by AO-A2 10 be placed on the data bus. The read cycle begins on the leading
{falling) edge of HD.

WH 3 3 Write Strobe: Active low input. A low on this pin while TE is a'so low causes the contents of the
daia bus to be transferred to the register selgcted by AD-A2 The transfer occurs on the trailing
(rising) edge of WR.

CE F4 i Chip Enable: Active low input, When low, data transfers between the CPU and the AVDC are
enabled on DO-D7 as controlied by the Wh, RD. and AD-A2 inputs. When GE is high, effectively,
the AVDC is isolated {rom the data bus and DO0-D7 are placed in the three-state condition.

CCLK 16 | Character Cleck: Timing signat derived from the video dot clock which is used to synchronize
the AVDC's timing functions.

HSYNC 19 o} Horizontal Sync: Active high output which provides video horizontai sync pulses. The timing
parametars are programmable.

VSYNC/CSYNG 18 O - |Vertical Sync/Composite Syne: A control bit selects either vertical of composite sync pulses on
this active high output. when CSYNC is selected, equalization pulses are inciuded. The timing
parameters are programmabile.

BLANK 17 s Blank: This active high output defines the harizontal #nd vertical borders of the display. Display
control signals which are output on DADDO and DADD3 thru DADD13 are valid on tha trailing
edge of BLANK,

CURSOR 7 [+] Cursor Gate: This output becomes active for a specified number of scan lines when the address
contained in the cursor register matches the address output on DADDO through DADD13 tor dis-
playable character addresses. The first and last lines of the cursor and a blink option are pro-
grammable. When {he row table addressing mode is enabled, this output is active tor a portion
of the blanking interval priof 10 the tirst scan line of & gharacter row, while the AVDC Is tetching
the starting address for that row.

'IN}H 35 0 Interrupt Request: Open drain cutput which supplies an active low interrupt request from any of
five maskabia sOuIces. This pin is inactive after & power on reset or & master reset command.

ACLL 36 1 AC Line Lock: If this input is low afier the programmed yertical front porch interval, the vertical
front porch will be lengthened by increments of horizontal scan line timas until this input goes
high.

CTRALY 4 /O | Handshake Control 1: n indepandent mode, provides an active low wile date putter (WDB) out-
* put which strobes data from the interface \atch into the display memory. {n transparent and
shared modes, this is an active low processor Dus request (FBRED) input which indicates that
1he CPU desires 10 8ccass the display memory.

CTRL2 5 O |Handshake Control 2:in independent mode. provides an active {ow read data butter (ADE) output
which strobes data from he display memory into the intarface latch. in transparent and shared
modes. this is an actlve low bus externai enable ( EXT) output which indicates that the AVDC
has relinguished control of the display memory (DADDO-DADDAS are in the three-state condi-
tion) in response ta & CPU bus request. BEXT also goes low in response 1o 3 ‘dispiay off and
float DADD' command. In row buffer mode, it i8 an active low pus request (BREQ) output which
haits the CPU during & fine DMA.

CTRL [ (o} Handshake Control 3: In indepandent mode, provides the active low butfer chip enable BTE
signal to the display memory. In transparent and shared modes. provides an active low bus
acknowtedge {BACK) output which sarves as & ready signal to the CPU in responss 10 3 pro-
cessor bus regquest. In row putfer mode, this is an active nigh memory bus control (IMBC) output
which configures the system for the DMA transter of one row of characier codes from aystem
mamory to the row display butfer.

Signetics 2.7
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JANUARY 1983

SCN2674

MICROPROCESSOR DIVISION
ADVANCED VIDEQO DISPLAY CONTROLLER (AVDC)

PIN
MNEMONIC NO. | TYPE NAME AND FUNCTION
DADDO-DADD13 | 34-21 O Display Address: Used by the AVDC to address up to 16K of display memory directly. or 10 64K

of memory by de-multiplexing DADD14 and DADD15. These outputs are floated at various himes
depending on the butfer mode. Various contro! signals are muttiplexed on DADDO through
DADD13 and are valid at the trailng edge of BLANK. These control signals are;

DADDOILG
Line Graphics: Qutput which denpies bit mapped graphics mode.

DADDV/DADDY4 o
Display Address 14; Multipiexed address bit used 10 extend addressing to 54K. .

DADDZIDADD15
Display Address 15: Multiplexed address bit used to extend addressing to 64K

DADD3/LR
Last Row: Qutput which indicates the last active character row of each field.

DADD4-DADD7/LAO-LA3

Line Address: Provides the number of the current scan fine count for sach character row.
DADDSFL . .

Firs! Lina: Asserted during the blanking interval just prior to the first scan line of each charactar
row.

DADDI'DW
Double Width: Output which denotes a double wicth character row.

DADD10/UL
Underline: Asserted during the blanking interval just prior to the sc¢an line which matches the
programmed underline pasition (line D thru 15).

DADD11/BLINK
Blink Frequency: Provides an output divided down trom the vertical sync rate.

DADD1210DD -

0dd Fisld: Active high signal which is asserted before each scan line of the odd field when in-
terlace is specified. Raplaces DADD4/LAD as the least significant line address for interlaced
aync and video applications.

DADDI3ILL
Last Line: Asserted during the blanking interval just prior to the last scan line of each character
row.

Veo 40 I Powsr Supply: + 5 volts power input,

GND 0 | Ground: Signal and power ground input.

Operation Control

The operation contro! section decodes
configuration and operation commands
from tha CPLU and generates appropriaie

permit communications with the micro-
processor via the data bus butfer. The
functions performed by the CPU read and
write operations are shown in table 1.

FUNCTIONAL DESCRIPTICN
AS shown in the block diagram, the AVDC
contains the tollowing major blocks:

— Data bus buffer

-~ Interface Logic
— Oparation Control Table1 AVDC ADDRESSING

— Timing

— Display Contret A2 M M READ (RD = ()

= Buffer Control Interrupt register
Siatus register

WRITE (WR=0)

Initiafization registers’
Command register

Data Bus Buffer

The data bus buifer provides the intarface
between the external and intarnal data
bussesa. it is controlied by the operation
contrpl block to sliow remd mnd write
operatlons to take place batween the con-
trolling CPU and the AVDC.

interface Logic
The interface logic contains address
decoding and read and write circuite to

272

- a2 DDOO

-t DO - DO

El - I = B = =

Screen start 1 jower register
Screen starl 1 upper regisier
Cursor agdress lower regisier
Cursor address upper register
Screen atart 2 fower regisier
Screen start 2 upper register

Screen start 1 lower register
Screen start 1 upper register
Cursor address |ower register
Cursor address upper register
Scresn atan 2 lower register
Screan start 2 upper register

ihwgre are 123 IANIBLEAION OGBS which sm
HETNE! POINIEF LD INGEE 1Y
W sccosssd. Tne pounier ingn continuas 1o point to 1AM for

The AYDC maintains an

whieh

¥ 8 3ingl ad
sfter Bach writa &t this adAreRs URTH the tes! repister HRAY

Upon & & oFf § MAasSr

fesat CommAand. thi IMIBINA! POINTET 1B resat (0 poInt 10 the firat regisiar (IRO) Ot the ntahtaioh rE0EL! {rOuD.
The internal pomter CaN BiSG De Pressl 10 ANy regisiet 51 the Qroup via the 'ioad IR Acares powiar command
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signals io other internat sectlons to con-
trol the overall device operation. i con-
taing the liming and display registers
which configure the display format and
operating mede, the interrupt logic. and
tha status register which provides opera-
tional feedback 10 the CPU.

Timing

The timing section contains the counters
and decoding logic necassary 1o generaie
the monitor timing outputs and to control
the disptay format. These timing param-
eters are selected by programming of the
initialization registers.

Display Control

The display control section gensrates
knear addressing for up to 16K bytes of
digplay memory. Intarnal comparalors
fimit the porticn of the memory which is
displayed 1o programmed values. Addi-
tional functions performed in this section
inciyde cursor positioning and sddress
comparisons required for generation of
timing signais, double height tops and
bottoms. smooth scrolling, and the split
screen interrupts. -

Buffer Control

The buifer control secticn gensrates three
signals which control the transfer of data
between the CPU and the display buffer
memory. Four system configurations ré-
quiring four differant ‘handshaking’
schemes are supported. These are
gescribed below.

SYSTEM CONFIGURATIONS
Figure 1 illustrates the block diagram of a
typical display tarminal using the
Signetics SCN2670, SCN2671, SCN2674,
and SCB2675 CRT terminal devices. In
this system, the CPU examines inputs
from the data communications tine and
the keyboard ang places the data to be
disptayeg in the display buffer memaory.
This butter is typically a AAM which holds
the gata for a single or multiple screen-
load (page) or lor & single character row.

The AVDC supports four common system
configurations of display buffer memory,
designated the independent, transparent,
shared. and row buffer modes. The first
three modes utilize a single or multiple
page AAM and ditter primarily in the
means used to transier display data ve-
tween the ARAM and the CPU. The row buf-
ter mode makes use of a single row butter
(which can be a shift register or a small
RAM) that is updated in resl time 1o con-
tain the approprate display dala.

The user pragrams bits 0 and 1 of IR0 to
select the mode best suited for the sys-
tem environment. The CNTRL1-3 outputs
perform ditferent functions for each mode
and are named accordingly in the descrip-
tien of each mode.

independent Mode

The CPU 1o RAM interface configuration
for this mode is iliustrated in tigure 2.
Transfer of gaia between the CPU and
display memory is accomplished via @
bidirectional latched port and is con-
trolleg by read data butfer (FDE). write
data bufter (WﬁE:. and buffer chip enable
(ECE}. This mode provides a non-
contention type of operation that does not
require address muitiplexers. The CPU
does not address the memory directly—
the read or write operation is performed at
the address comained in the cursor ad-
dress register or the pointer address
register as spacified by the CPU. The
AVDC enacts the data transfers during
blanking intervais in order {0 prevent
visual disturoances of the dispiayed data.

The CPU manages the data transfers by

supplying commands to the AVDC. The

commands used are:

1. Read/write at pointer address.

2. Readiwrite at cursor adgress (with
optional increment of address).

3, Write from cursor address 10 pointer
address.

The operational sequence for a write

cperation is:

1. CPU checks RDFLG status bit to
assure that any delayed commands
have been completed.

2. CPU loads data to be written to display
memory into the interface latch.

3. CPU writes address into cursor of
pointer registers.

4 CPU issues ‘write at cursor with/
without ingcrement’ of 'write at pointer’
commandg.

5. AVDC generates control signals and
outputs specified addrass to pertorm
requestea operation. Data 18 copled
from the interface laich nto the
Mmemory.

6. AVDC sets RDFLG status to indicate
that the write is completed.

Simijarly, a read operation proceeds as

follows:

1. Steps 1 and 3 as above.

2 CPU issues ‘read al cursor with/
without increment’ or ‘read at pointer’
command.

3. AVDC generates control signals and
outputs specilied address 1o pertorm
requested operation. Data 15 copied

Signetics

4 CPU

from memory to the interface latch and
AVDC sets RDFLG status to indicate
that the read is completed.

4. CPU checks RDFLG status to see if
operation is completed.

5. CPU reads data from nterface laich.

Loading the same data into & block of

display memory 15 accomplished via the

'write from cursor to pointer’ command:

1. CPU checks RDFLG status bit 10
gasure that any delayed commands
have been completed.

2. CPLU loads data to be written to disptay
memory into the interface latch.

3, CPU writes beginning address of
memory bioCK into Cursor address
register and ending address of biock
into pointer address register.

jssues ‘write from cursor to
painter’ command.

& AVDC generates controt signals and
outputs block addresses to COpY data
from the interface tatch into the speci-
fied block of memory,

6. AVDC sets RDFLG status to indicate
that the biock write is completed.

Similar sequences ¢an be impiemented on
an interrupt driven basis using the READY
interrupt output to advise the CPU that a
previously asserted delayed command has
been completed.

Two timing sequences are possible for the
readiwrite a1 cursorpointer’ commands.
It the command is given duting the active
display window (defined as first scan line
of the first character row to the last scan
line of the last character row), the opera-
tion takes place during the next horizontal
blanking interval, as itlustrated in figure 3.
if the command is given during the vertical
bianking interval, or white the display has
been commanded blanked. the operation
takes place immediately. in the latter
case. the execution time for the command
is approximately five character clocks (see
figure 4).

Timing for the ‘write from cursor o
pointer’ operation is shown in figure 5.
The mamaory is filled at a rate of one ioca-
tion per two character times. The com-
mand will execute only during blanking in-
tervals and may require many horizontal or
vertical blanking intervals to complete.
Additional delayed commands can be
asserted immediately after this command
has completed,

immediate commands can be asseried at

any time regardiess of the state ot the
ready statusfinterrupt.
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DESCRIPTION

The Signetics SCB2675 ColorMono-

chrome Attributes Controller (CMAG) is a
prpolar LSt device designed for CRT ter-
minals and display systems that empioy
raster scan technques. It contains a pro-
grammabie dot clock diviger 10 generate a

.character clock, a high speed shilt regis-

ter to serialize input dot data into a video
stream, laiches and logic to apply visual
sitributes to the resulting display, and
logic 1o display a cursor on the dispiay.

The CMAC provides control of visual attri-
putes on a character by character basis tor
twe Operating modes: monochrome and
color. The monochrome mode provides
reverse video, blank. highlight and two
peneral purpose user definable attributes.
in this mode. the display characters can
be specified to appear on either a light or
dark screen background. Retrace video
suppression can be automatically or exter-
natly controlled. The color mode provides
eight colors for foreground (characten
video and eight colors for background
video together with a luminance cutput for
external color set selection or %0 simul-
taneousty drive a monochrome menitor.
Additionally, both modes provide double
width, undertine, blink, dot stretching and
dot width attributes. in monochrome
mode. the SCB2675 emulates the attribute
characteristics of Digital Equipment Cor-
poration's VT100 terminal.

The horizontal dot frequency is the basic
timing input to the CMAC. This clock is
divided internally 1o provide a character
clock output for system synchronizatios.

Up to ten bits of dot data are paraliel

loaded into the video shift register on
eatn character boundary. The two TTL
video data outputs in monochrome mode
are encoded to provide four video inten-
sities (black, gray. white and highlight).
The video data in color mode is encoded
to provide eight foreground colors and
shifted out on three TTL outputs. together
with the lJuminance output.

LORIM ATTRIBUTES CONT

FEATURES

+ 25 and 18MH2 video dot rate varsions®
= Four videc intensities sncoded on two

TTL outpuis (monochrome mode)
« Eight fereground and background
colors ancoded on three TTL outputs
{¢color mods}
intemally latched character atiributes:

- Reverss video

— Blank

= Blink

= Underiine

= Highlight

- Two general purpose

- Eight foreground colors

~ Eight background colors

=— Dot width conirol

— Double width characiers
= ¥T100 compatible atiributes
Reverss video cursor with optional
white cursor in color mode
Up to 10 dots per charscter
Light or dark background in
monachrome mode

« Automstic retrace blanking
Programmabie dot stretehing
Compatibie with SCN2674 AVOC and
SCN2670 DCGG
TTL compatible
* 40-pin dusl in-line package

APPLICATIONS

* CRT terminals

= Word processing sysiems
+ Smal! business computers

*For tasisr verstons consull tactory

ORDERING CODE

PIN CONFIGURATION

ver [1]

o 2]

o1 3]

os 1]

ot [5]

os [€]
npLank (7]
curson 7]
cmoDE 1]
pots [ig]
sunk [i13
sLANk [3Z]
uL [i3]
apouvsLe (4]
neser iF]

ABLINK [1E]
AGREENF:

sanp [
AGREENB/

ARVID 0

aue i3]

anp [&)]

gesggres§

ECLR

DCLX

DOTM™

MiC
BLUETTLVE
REDITTLYY
GREEN/GP1
LUMQP2
AREDFIAHILT

ADOTM™

ABLUEF!
ABLANK

ABLUER/AGP2

SR EEEEEEEEEEEREEELELELE

AREDB/AGPT

TOF VIEW

Veew5V25%, 0°C 1o +70°C
DOTS PER

PACKAGES

CHARACTER 25MHz 18MHz
Ceramic DIP 789 10 SCH2675BCS140 SCB2675BCBI40
Plastic DIP e SCB26575BC5N40 SCB2675BCAN4D
Ceramic DIP 5.8.9.10 SCB2675CC5140 SCB2675CCEIS0
Plastic DIP T SCB2675CC5N40 SCB2675CCAN4D

Signetics
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Preliminary

PIN DESIGNATION

MNEMONIC

PIN NO.

TYPE

NAME AND FUNCTION

Vee
Vaa
GND
DCLK
TTIK

REDTTLV

BLUEMTLV2

GREENIGP1

LUMIGP2

UL
BLINK

BLANK

RBLANK

AGREENF/BKGND

ABLUEF/ABLANK

AREDF/AHILT

CURSOR

CMODE

AUL

40
1
20
32
33

28

29

27

26

13

1

12

17

23

25

18

Power Supply: +5VDC

Bias Supply: See figure §

Ground: OV reference

Dot Ciock: Dot frequency inpul. Video output shift rate,

Character Clock: An output which is a submultiple of DCLK. The period ranges from 7 to 10
DCLK pericds per cycle and is determined by the state of the C0-C1 inputs. .

Red/TTL Video 1: In color mode, this output provides the rad gun serial video ™
monochreme mode, it should be used with the biue/TTL video 2 output to decode four video
intensities,

Blue/TTL Video 2: In color mode. this output provides the biue gun serial video. in
monochrome mode, it should be used with the red/TTL video 1 output to decods four video
intensities.

Gresn/General Purposs 1: in color mode, this output provides the green gun seria! video. In
monochrome mode, it is a gensral purpose TTL outpul which is asserted I the
AREDB/AGP1 input is asserted when the corresponding character dot data is loaded into
the video shift register,

Luminance/Generat Purpose 2 In color mode, this output is the logical-OR of the RGE fore-
ground video. It is low during a blanking interval and during the foraground portion of the
cursor display. In monochrome mode, it is 8 gensral purpose TTL cutput which is asserted if
the ABLUEB/AGPZ inpul is asserted when the corresponding character dot data is loaced
into the video shift register.

Underline Timing: Indicates the scan line(s) for the underline attribute. Latched on the
faliing edge of SLANK.

Blink Timing: This input is sampled on the falling edge of BLANK to provige the blink rate
for the blink attribute. Should be a submultiple of the frame rate.

Screen Blank: When high, this input forces the video cutpuls to the specified background
color in color mode and to the level apacified by the BKGND input (eithar black or gray) in
monochrome mode.

Retrace Blank: This input is used to force the video outputs o a low during retrace periods. If
pulied high, it will automaticaily suppress video during the retrace periods wnen BLANK is
high. The user may atso pulse this input while BLANK s high to sslectively suppress raster
vigeo.

Gresn Forsground/Background intensity: in color mode, this input activates the GREEN/
GPY output during the foreground (character videp) portion of the assoclaied character
block. In monochrome mode, this input specifies gray or black acresn background.

Bius Foraground/Blank Atiribule: In color mode, this input activates the BLUE/TTLVZ
output during the foreground (character video) portion of the associated character block. In
monochrome mode, this inpul generates & blank space for the associated characier. The
blank space intensity is controlled by the AGREENF/BKGND input, the reverse video
atiribute and cursor input.

Rad Foreground/Highlight Attribuls: In color mode, this Inpui activates the RED/TTLVY
output during the foreground (character video) porlion of the asscciated character biock. In
monochrome mode, this input highlights the associated character (including underline}.

Cursor Timing: This input provides the timing for the cursor video. tn color mode, with
CURSOR and CMODE high, the RGB outputs are driven high (white curson). it CMODE is tow,
of in monochrome mode, this mput reverses the intensities of the video and attributes.
Cursor position, shaps, and blink rate ara controlled by this input.

Cursor Mods: Used In color mode only. When CURSOR and CMODE are high, the RGE
outputs are driven high (white curscr). When CURSOR s high and CMODE is Jow, the RGB
outpuls are logically inverted (revarse vigeo cursor).

Underline Atiribute: Specities & line 10 De displayed in the character block. The specilic

line{s) ars spacified by the UL input All olhet atiributes apply 10 the underling video

2-98
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COLOR/MONOCHROME ATTRIBUTES CONTROLLER (CMAC) SCB2675

PIN DESIGNATION (Continued)

MNEMON!C

PINNOC.

TYPE

NAME AND FUNCTION

ABLINK

ADOUBLE

AREDS/AGP1

ABLUEB/AGP2

AGREENB/ARVID

DO-D8

Co-C1

RESET
wWIC

ADOTM

DOTM

DoTS

16

14

21

18

36-139,

34-35

15
30

24

k2l

10

Blink Attribute: In color mode, this active high input wil drive the foreground RGEB com-
Bination 10 the background RGB combination. In monochrome mode, the associaled char-
acter ¢r background js driven 1o the intensity determined by BKGND, reverse video atiribute
and the cursor input.

Double Widih Attribute: This active high input causes the associaied characier video to be
shifted out of the serial shilt register at one hall ihe got frequency {DCLK). The CCLK output
is not aftected.

Red Background/Gensral Purpose Atiribute 1: In color mode, this input activates the
RED/TTLV1 output during the background portion of the asscciated character biock. In
monochrome mode. it activates the GREEN/GP1 output for the associated character biock.

Bius Background/Genaral Purpoase Attribute 2: In color mode. this input activates the
BLUE/TTLY2 output during the background portion of the associated character block. In
monochrome mode. it activates the LUM/GP2 output for the associated character biock.

Gresn Background/Reverse Video Attribute: In color mode, this input activates the
GREEN/GP1 output during the background portion of the associated character block. In
monochrome mode, it causes the aasociated character block video intensities to be
reversed, ’

Dot Data Input: These are paraliel inputs correspondging to the characterigraphic symbol
dot data for a given scan line. These inputs are strobed into the video shift register on the
trailing (falling) edge of each character clock (CCLK).

Charscter Clock Control: The states of these two static inputs determine the internal divide
factor for the SCLK output rate.

Resat: This active high input Initializes tha intarnai logic and rasets the attribute latches.

Monochrome/Color Mode: This input seiects whether the CMAC operates in monochrome or
color mode. A low seiects coior mode and a high selacts monochrome modse.

Dot Moduiatlon Attribute: When DOTM and this input are high, the active dot width of the
associated character video is cne DCLK. When DOTM is high and this input is low, the
active dot width of the associated character video s twp DCLKs.

Dot Width Modulation: When this input is high, two DCLKs are used for each dot shifted
through the shift register. When this input is iow, one DCLK is usad.

Dot Stretching: Sampled at the faling edge of BLANK. When this input is high, one extra
dot is appended to individual dots or groups of dots of the input paratlel data and then
transterred through the shifi register. When this input is low. normal transfer of input
parailel data results.

Signetics . 2.99
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Prehminary

BLOCK DIAGRAM

DCLK
€1 —=| CHARACTERM DOUBLE
CLOCK WIDTH ADOUBLE
co ——] COUNTER | LOGIC
viDEosHIFT 1% ™ DoT DOTM .
Do-D8 :> REGISTER MODULATION DOTS .
- 10BITS — LOGIC ADOTM
ToLx
UL ] ABLANK
BLing == VIDED
CURSOR -t AND
. CMODE — . momE ATTRIBUTE | s RED/TTLYY
HIEAAACHY L v
e =] Ao couon 100ic avins i
AUL ==—t=]  ATTRIBUTE | b +
e —e AND . LUN/GP2
ABLUEF/ABLANK ——=d °t'&§.‘.’=" f
AGREENF/BKGND ~—tn] BLANK
AREDFIAHILT —a=] RESET
ABLUER/AGFZ — - Ve
AGREENBIARYID =t -— Vi
AREDBIAGP! —= -— GND

FUNCTIONAL DESCRIPTION

The CMAC consists of seven major sec-
tions {see biock diagram). The high speed
dot clock input is applied to a program:-
mable divider to provide a character clock
output for system timing. Paraliei dot data
is loaded into the video shift register on
character boundaries and shifted into the
video logic block at the dot rate specified
by the dot modulation section. The appro-
priate atiribute controt inputs are selected
by the mode select lngic, latched inter-
nally on charagier boundarnes, and com-
bined with the serial dot data to provide
monochrome or colofr video outputs.

The BLANK input defines the active
screen area. In color mode, the video out-
puts are forced to the specilied back.
ground color when this signal is assened;
in monochrome mode the video outputs
are torced 1o the states defined by the
BKGND input, i.e., black if dark back-
ground is selacted and gray if light back-
ground is selectsd. A separate ABLANK
input allows the usar to salact the amount
of border around the active arsa when
operating in color mode or in mono-
chrome mode with light background, This
inpul can be tied high, in which case the
area outsige the active arsa will be dark, of
It may be putsec guring BLANK periods o
extarnally control the border widths.

2-100

It color mode, eight colors for the charac-
ter (foreground) and eight colors for the
background (area other than character)
can be selecied Dy the attripute inputs. In
monochrome mode, the intensities of

foreground and background are a function
of the attribute and BKGND inputs, 1e.,
characters may be biack. gray. white. or
naghlight (very white} while background
may be black, gray, or white (see Tabie 1}

Table 4 MONOCHROME MODE ATTRIBUTE CHARACTERISTICS

1 2 FOREGROUND BACKGROUND
REV AHILT ABLINK VIDEO VIDEO
[} 1] s} w -]

4] [} 1 WIG B
0 1 0 H B
1} 1 1 MW B
1 0 o B G
1 [ 1 B/W G/B
1 1 4] B w
1 1 ] BIH wiB
NOTES

1 REV = BRGND; XOR (ARVID)
BAGND ARVID REY

] [} 4]
] 1 1
1 0 1
i 1 0

2 For bhnkeng. the vIoRo Outbuls Ard SROwn 23 0/1, where 0 #nd 1 are thi Dishk TIMING INPUT BIBtER
3 Foreground sciudes undering when undedinenp o soec:hec by AL =t

[} lyn.n ABLANK = 1. foragtound componant
5 Coous for wdeo OutDuts 21e as fohows
CODE TTLVZ TILVY BEAW INTENSITY

] 0 ] Brack
G . 0 1 Gray
L 1 0 Wnie
H t 1 Hignignt
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Character Clock Counter

The character ciock counter divides the
OCLK input to generate the character
clock (CELK). The divide factor is speci-
fisd by the clock control inputs (C1-CO) as
follows:

SCB2675B
pOTS/ TELR
€1 [ C0 | ouar | putveverer
0 4] 10 55
+] 1 7 413
1 0 8 A4
1 1 8 54
*Highiow
SCB2675C
pOTS! teix
€1 | ©0 | cuan. | puTycYeLEr
o | o 10 55
o | 1 8 ¥3
1] 0 8 Py
1| 9 54
*Highilow

The number of dot clocks/character is nor-
mally the number of dots/character as
listed above. Mowever, when dot width
control is specified, the DCLK input I8
divided by two before it is applied to the
character ciock counter resulting in the
number of dot clocks/character being
double those listed above, although the
number of dispiayed dots/characier re-
mains the sama. See Dot Modulation sec-
tion of this data sheet.

Video Shift Register

On each character boundary, the paratiel
input dot data (DO-DB) is losded into the
video shift register. The data is shifted out
least signiticant bit first (DO) at the DCLK
raje. tf 10 dots/character are specitied
(G1-C0=00), the tenth dot will be the
sama as D8. The serial dot gata irom the
video shift register is routed 10 the video
logic where it is combined with the cursor
and attribute control bits to produce the
video data outputs,

=

Mode Select, Attribute and

Cursor Control

The mode seiect logic multipiexes the
monochrome and color attribute inputs
and outputs as specified by the M/C input.
The monochroms mode provides blank.
reverse video, highlight ang two generat
purpose attributes. The latter may be
used, with extarnal logic, 1o combine

other attributes {e.g.. overscore) Into the
video siream. The color mode provides
RAGB foreground and background color
attributes. Both modes provide double
width characters. blink, underline, dot
width control and dot stretching.

The cursor and attribute inputs are pipe-
lined internally to aliow for system pipe:
line propagations. The cursor inpul signal
is delayed internally by two CCLKs (one
for RAM and one far the character genera-
tor), while the attribute inputs are delayed
for one CCLK to account for the delay of
the character data through the character
generator tatches, The attribute timing
inputs (BLINK, UL and DOTS) are clocked
into the 2675 at the beginning of each
scan line time by the falling edge of
BLANK. Thus, thess inputs must be in
their proper state at the falling edge of
BLAMK preceding the scan line where
they are required to be active. The BLANK
signal itself is also delayed internally 1o
provide 1or the RAM and character genera-
tor delays {see figures 6 and 7). internal
delays cause the video outputs to be
delayed relative to CCLK as illustrated in
figure 8.

Video Logic

Each character bluck consists of the three
components shown in figure 1. Symboi
video is generated from the dot data in-
puts DO-D3. Underiine video is enabled by

the AUL attribute and is generated during

the scan lines for which the UL Input is
active. Unaeriine and symbol video are
always the same intensity or color, and
other attributes {e.g., ABLINK) apply to
them squally. The combination of under-
{ine &nd symbol video is also reterred to as
foreground video. Background video is the
area of the character biock corresponding
to the absence of foreground video. The
assertion of the non-display attribute
(MBLANK} causes the entira characier
block to be displayed as background.

in monochrome mods, the serial dot data
and pipelined cursor and attributes are
combined to generate four video intensi-
ties (black, gray. white and highlight}
which are encoded on the TTLV1 and
TTLVZ outputs as follows:

TTLVZ { TTLYY | VIDEQ INTENSITY
[} Q Black
0 1 Gray
1 o} White
1 1 Highlight

toreground and background components
of the character biock In monochrome
mode.

In color mode. the colors of the fore-
ground and background components are
specified by the corresponding attribute
inputs; AREDF, AGREENF and ABLUEF
dictate the color of the foreground compo-
nent while AREDB, AGREENB and
ABLUEB do the same for the background
component. In this mode, the serial dot
data and pipelined cursor and attributes
are combined to generate four video out-
puts. The RED. GREEN and BLUE cutputs
separately contain the corresponding
foreground and background components.
The LUM output is the logical-OR of Ihe
foreground colors and can be used to
drive & separate monochrome monitor or
to select a diffsrent set of colors tor the
foreground.

SYMBOL
VIDEQ
| SACKGRDUND)|
VIDEDQ
UNDE!L!NE___
VIDEO -

Figure 1. Character Block Definltion

Table 1 describes the relationship be-
tween attributes and video intensity of the

Signetics
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Prelimmary

Dot Modulation Logic

The dot modutation 19gic controls 1me
video shift register to supply dot streic--
ing and got width control,

Dot stretching is controlied by the DOTL
input which is sampled each scan ine 2-
the trailing (falling) edge of BLANK. !
DOTS is asserted at that time, &l charas-
ters on the tollowing scan iine will have
dot stretching applied. Dot strefchung
causes an extra dol to be added to -
dividua! dots or groups of dots as show
in figures 2 and 3. Dot stretching can be
used to:

1. Compensate for iow video bandwiatr
monitors (since the minimum active
displaysd segment with dot stretching
ia two DCLKS),

2. Assure crisp black characters when
operating in white background mode.

3. Provide thick characters as a means of
distinguishing arsas of the dispiay.

Dot width is controlied by the DOTM ang
ADOTM inputs. DOTM is tied either high,

which enables the fealure on the entire
cisplay, or low, which disabies the feature.
with ADOTM high, the dot width ot
characiers can be aselactively controlied

oy assertion of the ADOTM attribute input. -

When operating in this mode, the dot
ciock input is divided by two betore being
applied to other circuits in the CMAC. This
atfects the CCLK output.

When dot width control is enabied as
apove, iwc DCLKs are used for each video
dot period. Asserting ADOTM for a partic-
ular character wili cause each active video
aot of the displayed character to be turned
on for one DCLK and off tor the otner
DCLK. while it ADOTM is negated for that
character, the active videc dot for that
character will be turned on (black back-
ground} or off (white background) for both
DCLK times (see figures 2 and 4). Only the
charagcter video component of the charac-
1er block is modulated. Underline video
and background are not afecied by on
time modulation. Width conirol can be
used to;

1. Make horizontal lines and vertical lines
appear the same Dbrightness on the
display.

2. Provide twe diferent brightness levels
for characters without requiring a moni.
tor with anaiog brightness inputs.

However, note that the eftects produced
by this feature are highly dependent on
the video amplifier characteristics of the

monitor used.
*

Double Width Logic .
The double width logic controls the rate at
which dots are shifted through the video
shitt register. When the ADOUBLE input s
asseried, the associated ¢haracter video
will be shifted al one half the DCLK rate,
and the dot information for the next
character will be loaded into the shify
register two TCLKS later. The CCLK out-
put is not affected. If a double width
character is specified at the last location
of a character row. ihe second hali of the
double width character {one CCLK) will ex-
tend into the horizontal front porch.

DOT STRETCHING

rereioes_PLLMLMUML MU LU

| e

!

WIDTH

DISPLAYED ON MONITOR

NORMAL i

STREYCHED I 1 I
NORMAL )

STRETCHED L)

DOT WIDTH CONTROL

oreee MMM UL LML UL L

ADOTM » 0 ] ! |
aootmmr—— I L. M. . o

C—

 S—

WIbTH

swon-o (D
WIDTH

ADOTM = 1 .

DISPLAYED ON MONITOR

Figure 2. Dot Moduiation Timing
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MICROPROCESSOR DIVISION

JANUARY 1983

COLOR/MONOCHROME ATTRIBUTES CONTROLLER (CMAC)

SCB2675

CHARACTEN AS STORED ACTUAL CHARACTER DISPLAYED
N CHARACTEN GENERATOR WITH DOT STRETCHING EMPLOYED

o O

oy B

Figurs 3. Dot Stretching

NORMAL CHARACTER DISPLAY
WITHOUT WIDTH CONTROL WITH WIDTH CONTROL

B =

Figure 4. Dot Width Control

ACTUAL CHARACTEAR DISPLAY

ABSOLUTE MAXIMUM RATINGS’

PARAMETER RATING UNIT
Operating ambient temperature? Qta +70 (]
Storage temperature - 65 to + 150 *C
All voltages with respect to ground® -0510 +6.0 v

DC ELECTRICAL CHARACTERISTICS T, =0°C 1o +70°C, Voo = 5V £ 5%, Vg = figure 5°%¢

‘ LIMITS
PARAMETER TEST CONDITIONS UNIT
Min Typ Max

ViL input low voitage 0.8 v
Vid Input high voltage 20 v
VoL Qutput low voltage lgL = 4mMA 04 v
VYou Output high voltage low = = 400uA 24 v
I Input low current Vin= 0.4V

DCLK - 800 uh

Ail other inputs - 400 A
[ Input high current Vin= 2.4V

DCLK 40 uh

All other inputs 20 nA
leg Ve supply current Vin = 0V, Voo = max 80 maA,
[T Vap 8uUDPply current Figure § 120 mA
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s MY ROPROCESSOR DIVISION JANUARY 1983

COLOR/MONOGCHROME ATTRIBUTES CONTROLLER (CMAC) SCB2675 ;
'
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Figure 11. System Block Diagram of SCB2675 in Color Mode
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Figure 12. System Block Diagram of SCB2675 in Monochrome Mode
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CRT BOARD

CRT-01AA-M41
CRT-02AA-M37
CRT-032A-M38
CRT-04AA-M50
CRT-05AA-M46
CRT-06AB-M36
CRT-07AB~-M45
CRT-08AR-M58
CRT-09AA-M40

CRT PALS

1414
1216
1216
1018
1216
16R4
16R4
1414
1414

S S

COMMENTS

MAP DECODER, lst Level Deccde

MAP DECODER, 2nd Level Decode

BUS CYCLE TIMING CONTROLLER
CHARACTER DISPLAY RAM ARBITOR

I/0 BUS TIMING & INTERRUPT CONTROLLER
INTERRUPTER A

INTERRUPTER B

DISPLAY QUTPUT ENCODER

ADDRESS MODIFIER DECODER



