4265
PROGRAMMABLE GENERAL PURPOSE 1/0 DEVICE

[ | Multi-Mode 14 Operating Modes mTTL Interface

® 16 Lines of I/0 Capability ‘ ® Up to Eight 4265s Per System

u Bit Set/Reset - ® Interface to Standard RAMs |

m Multiplexable Outputs m 28 Pin Dual-In-Line Package

m Eight Bit Transfer Mode ' ® Interface to Standard RAMs

m Interfaces to 8080 Peripherals ® 28 Pin Dual-In-Line Package

® Synchronous and Asynchronous = Standard Operating Temperature
Interface : Range of 0° to 70°C :

m Strobed Buffer Inputs and Outputs - m Also Available with -40° to

+85°C Operating Range

_The 4265 is a general purpose /O device designed to interface with the MCS-40™ microcomputer family. This device provides
four software programmable 4-bit 1/0 ports which can be configured to allow any one of fourteen unique operating modes for
interfacing to data memory or a variety of user penpheral devices.

A single MCS-40 system can accomodate upto four 4265s (one per CM-RAM) without external logic or up to eight 4265s with
one external decoder.

The 4265 resides on the MCS-40 data bus and uses the same selection procedure as 4002 RAM device. A valid compare selects
the 4265 for MCS-40 I/0 commands. As in the case of the 4002 or any MCS-40 penpheral circuit, selectnon occurs only when the
proper SRC code and the CM signal are present snmultaneously

The 4265 provides an extremely flexible, general purpose I/0 system capable of handling 4- or 8-bit mput or output data. One of
fourteen basic operating modes can be selected (software programmable) as described below.

Port Z is TTL compatible with any TTL device. Ports W, X, and Y are low-power TTL compatible.
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Pin Description

Pin No. Designation Function Pin No. Designation Function

25 DO0-D3 Bi-directional data bus. All ad- 8 SYNC Synchronization signal generat-
dress, instruction and data com- ed by the processor; indicates
munication between processor _ ‘the beginning of an instruction.
and 1/0 ports are transferred 24-27 "W3-wo Four programmable 1/0 ports
on this port. 20-23 X3-X0 having different functional des-

6 " RESET A negative level (Vpp) applied 16-19 Y3-YO ignation depen-ding on 4265
to this pin clears all storage ele- 1-14 2320 To'f’e of operation. A data bl_'s
ments, places the 4265 in the 1 negative true (Vpp) will
Reset Mode and deselects the appear on a port as a “1" posi-
device. tive true (Vgg). These ports are

) TTL compatible.

7 M Command input driven by a CM- . . .
RAM output of the processor. 28 Vbp Main power supply pin. Value
Used for decoding SRC, RDM, must be Vgs ~15V £5%.
WRM,WMP,SBM, ADM, WRO-3 15 Vbb1 Supply voltage for 1/0 ports.
and RDO-3. 1 Vss Most positive supply voltage

9-10 $1-¢2 Non-overlapping clock signalé = (Vbp1 = 0V, Vss = 5V for TTL

28 = TOTAL PINS 1/O ports. V, =V for
which determine timing. ports. VbD1 DD
MOS loads only).
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4265 PROGRAMMABLE MODES
OPERATING MODES OPERATING MODES . _
® Mode1 — 8-Bit Asynchronous I/O Port (Bidirec- "® Mode 10 — One 4-Bit Synchronous Output Port
tional) ' Two 4-Bit Asynchronous Input Ports
. 4Bit Input _Port (Unbuffered) ® Mode 11 — Three 4-Bit Asynchronous Input Ports
® Mode2 — 8-Bit Asynchronous |/O Port (Bidirec- ® Mode 12 — 8-Bit Address Port
tional) 4-Bit Synchronous /O Port (Bidirec-
4‘Bit Output Pon ﬁonal) .
® Mode3 — 8-Bit Synchronous 1/0 Port (Bidirec- 2 Device Selection Control Signals
tional) ® Mode 13 — 8Bit Address Port
4-Bit Synchronous Output Port ' 4-Bit Asynchronous /O Port (Bidirec-
® Mode4 — Four 4-Bit Output Ports tional)
® Mode5 — Three 4-Bit Output Ports CONTROL AND OPERATING MODE
_ One 4-Bit Input Port (Unbuffered) ® Mode0 — Four 4-Bit Input Ports (Unbuffered)
® Mode6 — Two 4-Bit Output Ports ' Resets /0 Buffers
Two 4-Bit Input Ports (Unbuffered) CONTROL MODES
® Mode7 — One4-Bit putput Port ‘ ® Mode 14 — Disables all output buffers, allowing
Three 4-Bit Input Ports (Unbuffered) another 4265 to be muitiplexed at the
® Mode8 — Three 4-Bit Synchronous Output Ports port level.
® Mode8 -~ Two 4-Bit.Synchronous Output Ports ® Mode 15 — Enables output buffers, previous mode
One 4-Bit Asynchronous Input Port - restored.
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Functlonal Descrlptlon

Control Functions: Two types of operations are possable
with the 4265. The device (once selected) can be programmed

‘to one of fourteen basic operating modes. This is accomp-

lished by executing a WMP instruction which sends the 4-bit

content of thé CPU’'s Accumulator to the 4265 where it is

d_ecoded} and used to logically configure the device. A second
Control operation makes use of the WRM instruction to select

qne of eight output lines (Port Y or Z) and perform a SET or-
'RESET operation on that line. This is accomplished by inter-

preting the 4-bit. Accumulator value as follows: The upper.
_-three bits select one of eight output latches; the least signifi-
cant bit determines whether a SET or RESET operatlon is to
be performed.

Data Transfer Functions: The remaining‘ eleven instruc-
‘tions provide four WRITE operations (WR0O, WR1, WR2,
WR3) and seven READ operations (RD0, RD1, RD2, RD3,
ADM, SBM, RDM). These allow data in 4-bit or 8-bit format
to be transmitted between the 4265 and external |/0 devices
or memory devices (all transfers between processor and 4265
are 4-bit transfers).

The sixteen lines of ‘the 4265 are grouped into four ports,

four bits each referred to as W, X, Y and Z. The ports can be
interrogated by a RDO0-3 corresponding to ports W - Z re-
spectively. This means that even when a port is designated as
a control port or an output port, the state of the port can be

-inputted by a RDO0-3 instruction (except in modes 12 and -
13). The WRO-3 instruction will load the parts W - Z desig-

nated outputs. When a port is specifically designated as an

input port, it will not respond to an output type instruction

(WRO-3, WRM, etc.). See specific mode selectlon for details.

When port Y or Z is ‘designated an output, regardless. of
the mode, then it will respond to the Bit Set command. The
Bit Set Command allows the user to set the polarity of a sin-
gle bit without affectibg any other bit. This is particularly
useful when the output port of interest drives control-lines

tied to the user systém. The user can selectively alter the bit
polarity. To alter abit, the MCS-40 WRM command is utilized. -

The 4265 |s selected via the CM- RAM line and an appro-
priate MCS- 40 SRC command. The upper two bits of data at -
X2 of an SRC instruction with the CM-RAM signal are com-
pared with an address code internal to the 4265. One stand-

ard code is available, a code of 2. This allows one 4265 per

CM-RAM or up to four per system without additional logic.
By using one external decoder and the ability of the DCL
{Designate Command Line) instruction to code the CM-RAM
lines, up to eight 4265s can be used in a system. Qther peri-
pheral devices can share a CM-RAM 'line with the 4265
(except Mode 12 and 13). For example, a CM-RAM Iane can

_ contam three 4002 RAMs and one 4265.

The operating modes of the 4265 are selected under pra-
gram control by the processor. When a 4265 is designed into
a specific application, one functional mode is selected. With
the possible exception of RESET, ENABLE, and DISABLE,
a functional change in mode would not normally be initiated
by the software once the part is designed into a specific ap-
plication. Since mode selection is done with software, the
system’s “power up” software routine should sequentially
establish the mode of each 4265 prior to “main body" pro-

_gram initiation. The mode selection is accomplished with the
accumulator operand of the WMP command.

* ‘MODE DEFINITION AND TIMING
Detailed Description of Operating Modes

Table 1 provides a listing of the basic operatmg modes and

'Ethe appropriate port configuration as determined by the

;-Accumulator value sent to the 4265 dunng execution of the
WMP instruction. A description of each rmode is found in the
" following sections.



4265

Table 1. Detailgd,Descﬁption of 4265 Opetaﬁng Modes.

tion restored.

tion restored.

Port W Port X Port Y Port 2
0 | Input port, unbuffered | Input port, unbuffered | Input port, unbuffered Input port, unbuffered
1 | Bi-dirsctionat; Outputs | Bi-directional; Outputs | Unbuffered input port Bit0 ; 8it 1 } Bit2 ; 8it3
w;:::::'::m tZﬂ: mmn'::::m' Zo: Asynchronousinput |  Asynchronous input” |  Output signal which | Output signal which
n ena h l“" d": n e 7 I““;'":i used to enable data | used to load data to [ is normally at Vgs. is normally at Vgs.
;mv';;;“ ue loade ;“"v;“;:" ue loade out on Ports W, X. Port W, X input GoestaVppion | Goesto Vppj on
Al - Y 4 | buffers. | executionof WR 1. . | trailing edge of 21
2 | Bidirectional; Output | Bi-directional; Outputs | Butfered output port | | ReturnstoVggon | and remainsat Vpp,
enabled by signal Z0; enabled by signal 20; - I ‘| trailing edge of 20. | until execution of
Whan snasbled output When enabled output | | RD1.
sssumes valus loaded assumes value loaded | |
by WRO. by WR1. | ] |
3 | Bidirsctiona); Outputs | Bi-directional; Qutputs | Buffered output port Synchranous output. | Synchronousoutput. |  Synchronousoutput. |  Unassigned. Line is
enabled during WR1 enabled during WR 1 NormallyatVgs; |  Normally at Vgs: goes | Normally at Vgs; goes I an output and can
cycle. Qutput . cycte. Output goesto Vppq during | to Vppy during RD1 | to Vpp1 during WR2 | be set with WRM.
assumes value loaded assumes valus loaded executionof WR 1. | instructions. | instructions. | Normally at Vgg
by WRO. by WRY. | } | after mode 3 set.
4 | Buffersd output port Buffered output port Buffered output port ) Buffered output port
5 | Unbuffered inputport Butfered output port Buffered output port Buffered output port
6 | Unbufferedinputport - | Unbuffered input port Butfered output port Buffered output port
7 | Unbuffersd input port Unbuffered input port Unbuffered input port Buffered output port
8 |- Buffered output port Buffered output port Butfered output port Output signal nor- i Output signal nor- ] Output signal nor- : Unassigned output.
. mally at Vgg: goes mally at Vgs: goes | mally at Vgg; goes Normally st Vgg
to Vpp1 during | to Vpp1 during | to Vpp1 during | after mode 8 sot.
WRO. . WR1 | WR2. }
8 | Buffered input port, Buffered output port Buffered output port Input signal used A Output signal nor- i Output signal nor- 1  Ufassigned output.
toaded by signal 20. to load Port W I mally at Vsg; goes | mally at Vgg; goes " Normaly at Vgs
asynchronously. | 1o Vppy during to Vpp1 during | after mode 9 set.
) - | WR1. ’ | wa2 1
10 | Bufferad input port, . Buffered input port, ~ | Buffered output port input signal used | Input signal used T Output signal nor- | Unassigned output,
losded by signal 20. loaded by signat Z1. to load Port W | load Port X | mally at Vgs;goes | Normally st Vgg
! asynchronously. 1 asynchronously. I te Vpp1 during | after mode 10 set.
: WR2.
1 "

3] Buffered input port, Buffered input port, Buffered input port, Input signal used | (Input signal used l Input signal used i Unassigned output.

loaded by signal Z0. loaded by signal Z1. loaded by signal Z2. to load Port W | toload Port X | toload Port Y Normally at Vgg
asynchronousty. | 8synchronously. | asynchronously. 'L after mode 11 set.
* 12 | Buffered autput port, Buffered output port, Bi-directional; Qutputs | Output signal nor- | Output signal nor- 1 Output signal ' Output signal
loaded by SRC in- loaded by SRC in-- enabled at any WR mally at Vgg; goes i mally at Vgg; goes | - which is ioaded ! vhich is loaded
* structions—containg structions—contains instruction; input te Vpp1 during any to Vpp1 during any | with address bit | with address bit

upper &bits of SRC lower & hits of port unbuffered. WR instruction, | RO instruction. corresponding to | corresponding to
data. . SRC data. I I WR or RD | WRorRD

| | operation. | operation.

13 | Buffered output port, Buffered output port, Bi-directional; Qutputs | Asynchronous { Asynchronous | Qutput signal nor- | Qutput signal nor-
loaded by SRC in- loaded by SRC in- enabled by signai Z0; input used to | inputused to | mally at Vgg; goes mally at Vgg: goes
structions—contains structions—contains Inputs loaded by enable data out | load data to | toVppjon | ta Vppy on trailing
upper 4-bits of SRC lower 4-bits of signal Z1. on Part Y. | Port Y input | execution of WR | edgeof Z1 and re-
data. SRC data. : buffers. | instruction. Returns | mainsat Vpp,

. | to Vgg on trailing I until execution of
{ ! edge of Z0. . RD instruction.

14 | All autputs disabled, All outputs disabled, All outputs disabled, All sutputs disabled, r All outputs disabled, T oan outputs disabled, | Alt outputs disabled,
data saved. data saved. data saved. data saved. | datesaved. * ! data saved. 1 data saved.

15 | Previousinforme- Previous informa- Previous informa- Previous informa- | Previous informs- i Previgus informa- | Previousinforma-
tion restored. tion restored. tion restored. | tion restored. | 1 tion restored.
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a. Reset Mode — Mode 0

WMP Operand — 0000

Mode Description: The Reset Mode provides for a program-
mable reset. Reset will clear all 1/0 buffers; however, reset
will not clear the -chip select flip-flop.. Hence, the 4265
will remain selected and enabled after a programmable re-
set. A negative 1 level (Vpp) on the RESET pin will cause
a response similar to the Reset Mode. The only difference
is that the 4265 will be enabled but deselected.

Port Description: Ports W, X, Y, and Z are unbuffered in-
put. Hence, they can be read with RD0-3, transferring the
state of the port lines into the accumulator. A positive **1*
{Vss) will appear in the accumulator as a negative true “1”

{(Vpp). Port Y will also respond to the. RDM, SBM and

ADM instructions.

. 8-Bit Asynchronous 1/0 Mode with Input — Mode 1
WMP Operand — 0001
Mode Description: The 8-bit 1/0 mode is used to transfer

bi-directional data bytes between the MCS-40"and the
peripheral circuits. Four control ‘lines (Port Z) allow an
asynchronous information transfer. Two signals are asso-
ciated with the input function and two with the output

function. Port Y is defined as an unbuffered input.

Port Description

Port W, X These two parts are combined to transfer
8-bits of 1/0 under asynchronous con-

trol of Port Z. Port W will be loaded

Port Y

Port Z
Z0

22

- OA

0]l

with a WRO and Port X will be loaded
with WR1. The WR1 will initiate the
write “handshake” on Port Z. When the
two- ports are interrogated, a sequential
RDO and RD1 will cause the 1A line to
be deactivated.

This'bort is an unbuffered input, inter-
rogated with an RD2, RDM, ADM or
SBM instruction.

Output acknowledge to the 4265 from
the users logic. This signal is activated
by the users logic (made negative) in
response to the Ol signal. The OA signal
will enable the 4265 output buffer onto
Ports W and X. It should be sufficiently
long to allow the transfer.

.Output initiate from the 4265.

This signal will be generated when Port
X has been loaded via a WR1. Port W
and Port X should be loaded in the WRO-
WR1 sequence. When the Ol signal is
active, the external device will request
data with the OA. The trailing edge of
OA will cause the 4265 to remove the
Ol. If no OA response is received, Ol
will be active until the next WR0, where
it will be removed until the next WR1.

e s Wamn e

u_

R I B

READ PORT

WITH RD,
DATA BUS ENABLE IF
OUTPUT BUFFER FLOATING | A FLOATING

265 Mode 0 Timing.
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Z1 n Input initiate to the 4265 from the users c. 8-8it Asynchronous 1/O Mode with Output — Mode 2
: loglc The signal will} be used as a strobe WMP Operand — 0010

signal to latch the 8-bit contents of the : .

Port W, X lines into the respective buf- . Mode Description: Same as for Mode 1, except Port Y is a

fers. Data is transferred on the negative - buffered output port. ~

to the positive transition. This transition Port Description: Port W, X, Z; same as for Mode 1. Port

will cause the 1A signal to be set. - Y:This port isa buffered output port which can be loaded
-with a WR2 instruction and can be read by an RD2, RDM,

3 1A Output from the 4265. :
ADM, and SBM.
: The IA signal will transition to the posi- DM, an -BM
tive state when an RD1 command is ex-
_ ecuted. This indicates that the processor
. has interrogated Port W, X buffer. The
- processor should read the data in the se-
quence of RDO followed by an RD1.
o ' RD, .
VaL INST.#1 ) WR, | 3 | WR, | R0, |- s |
m Voo U EXECUTED U U EXECUTED U EXECUTED U \ ’
DATA LATCHED IN PORT W , r WRO-X242 NEW DATA LATCHED -
DATA LATCHED IN PORT X ' ' WR1-X242 g NEW DATA LATCHED

Ol (4286 GENERA__TED). Z

o~
| OA (USER GENERATED), Z, T ' ‘__’j

W, X OUTPUTS - FLOATING | enasLen | FLOATING
INPUT STROBE,
1l (USER GENERATED), Z,
DATA LOADED
1A (4286 GENERATED), Z; \\ /’f
W BUFFER TRANSFERRED ’ ' \ ’ RDO-X2-67 ’
T0 D BUS . _ ‘ A ' o ‘ _ )
X BUFFER TRANSFERRED ' ’ RD1-X292 ‘F
TO D BUS : . _
DATA BUS OUTPUT - ‘ FLOATING || roamne || FLOATING
ENABLED

" Figure 2. 4265 Modes 1 and 2 Timing.
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d. 8-Bit. S\mehronous I/O Mode with Output - Mode 3.
WMP Operand Q011

Mode Descnptlon This mode is functionally similar to
Modes 1 and 2 in terms of its byte transfer feature. How-
ever, the transfer control is synchronous. Port W, X are
buffered outputs or unbuffered inputs, depending on the
direction of transfer. Port 2 provides the synchronous
strabe control. Port Y is a buffered output port.

Port Description

Port W, X ‘These two ports are combined to trans-
~ fer bi-directional 8-bit information under

synchronous control. Output data should

be loaded into Ports W, X with the WRO-

"WR1 sequence. The input of informa-

. tion should be sequentially read with an

RDO followed by an RD1.

Port Y This port is .a 4-bit output port. Infor-
mation is valid during the output strobe
of a WR2 command. The output strobe
is the Z2 line of the Z port. This port
may also be read with an RD2, RDM,
ADM and SBM.

Port Z
20

21

22

Z3

os

Output strobe from 4265.

This line is valid during a WR1 com-
mand. Information from the output buf-

fers of Ports W and X is present at Ports

W and X output lines only during the

signal. '

Input strobe from 4265.

‘This line is valid during an RDO com-

mand. information is taken off the Port
W, X lines and is latched in the Port W,
X buffers. The RDO will read the infor-
mation pertaining to Port W. RD1 will
input information pertaining to Port X.
The ports must be read by RDO followed
by an RD1. Data will be latched in the
W and X Ports with the RDO. Informa-
tion should be valid at the trailing edge
of IS.

Port Y output strobe from the 4265.
This line'is valid during a WR2 com-

" mand. Information will be valid at the

Port Y output buffer during this strobe.
This line is not used. It can be bit set/

~ reset under program control.

", A e A
B S R T B I A I B O e Y A

4 . U u U U U U .

PORT X LOADED WRI-X242 \ ,
W, X OUTPUTS -
(PROVIDED BY 4265) FLOATING I ENABLED ] FLOATING
OUTPUT STROBE, 2, WRI-X3
.
' WBUFFER TRANSFERRED RDO-X2-7, )
ToDBUS I
X BUFFER TRANSFERRED ——
TOD BUS 2
y ' ’
INPUT STROBE. 2, o L RDO I
. DATA BUS QUTPUT " FLOATING ) l ENASLED l FLOATING
_PORT Y LOADED \ ’ WR2:X2-42

OUTPUT STROBE, Z,

OUTPUT PORTY

Figure 3. 4265 Mode 3 Timing.
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.. Four Port Prowammablo 1/0 Modes — Modcs 4-7
WMP Operand 0100-0111
Mode Description: These modes consist of four combina- -
tions of static buffered outputs and unbuffered inputs.

When combined with the Reset Mode, all combinations of
inputs and outputs on four ports are possible.

Port Description: The following five modes have static
buffered outputs (0) or unbuffered inputs.(1).

WMP Port: W X Y Z
0100 0O 0 0 O
0101 o i 0o 0 O
0110 ' : 1 [ 0o 0
o111 oo | 0
0000 (reset mode) | i i |

Those ports of Y and Z designated outputs are subject to
bit set/reset capability. All output buffers may be read
with the respective RDx (RDO-RD3). Port Y will respond
to RDM, ADM and SBM in addition to RD2.

X342
LOAD PORT )
WITHWR, '
PORT QUTPUT _ ANY x TRUE
READ PORT : X%z
WITH RD,
DATA BUS ‘ ENABLE IF —
S eFER FLOATING , BLEIF FLOATING

Figure 4. 4265 Modes 4-7 Timing.
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f.  Three Port Programmable 1/O Mode with Synchronous Port Description: The following five modes have syn-

Output and Asynchronous Input Port — Modes 8-11 chronous outputs (0) or asynchronous inputs {1):

WMP Operand — 1000-1011 | WMP Por: W ‘X Y Z0 21 22 Z3
Mode Description: Each 4-bit port can be configured asa ” 1000 0 0 0 W W W X
buffered input or buffered output port and each has its 1001 | 0 0 R W W X
own control line for synchronizing data transfers. As an 1010 ) I 0 R R W X
example, if in Mode 8, when the processor executes a WRO 1011 | I I R R R X

instruction, 4-bits of data are transferred to the Port W
output buffer and subsequently to the Port W output
lines. Output Strobe ZO serves as a data valid signal which
can be used by external logic to latch the data. In Mode
11, Input Strobe Z0 is used to latch the 4-bit data appear-

executed

X = not used

W = output strobe (WR0-2) from 4265

Where: R = input strabe independent of instruction

ing on the Port W lines into the Port W input buffer. The Port Y will respond to RDM, SBM and ADM in the same

Input Strobe is user generated.

way as an RD2. Z3is unused and may be bit set/reset. All .

output buffers may also be read with the respective RDx.

| | I | I

oY Vi Ve U VeV

. Voo

u .

. W | L

o

DATA LATCHED - : ‘ '

IN OUTPUT BUFFERS X2-$2-WRX

OUTPUT STROBE X
FROM 4265 _ 3

OUTPUT DATA ' ANY X TRUE

=

-

. ¢ -
INPUT STROBE 7 e
TO 4266 .

INPUT x
BUFFER ANY ) DATA LATCHED

S N NL
.1'\

-

READ PORT . \ . X2-33 ,
. WITHRDX : v .

DATA QUTPUT

ENABLED IF
BUFFER ENABLE : FLOATING I RD l

FLOATING

Figure 5. 4265 Modes 8-11 Timing.
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9. 4-B|t 1/0 with 8-Bit SRC Address and 4-Bn Synchronous

~Control Port — Mode 12
WMP Operand — 11 00

Mode Description: In this mode, the most recent 8-bit
SRC operand is displayed on Port W and X. The 4265
will treat all SRC instructions as being valid as long as the
CM-RAM line for this 4265 has been selected by an appro-
priate DCL (Designate Command Line) instruction. Ports
W and X will change each time they receive an SRC and
CM-RAM. The 4-bit data port (Port Y) will perform bi-
directional synchronous 1/0. The port output buffer may
be loaded with a WR0-3 and the port input buffer will be
read with RDO-RD3, RDM, SBM or ADM. The control
port will provide mutually exclusive input or output strobes
depending on the current instruction. Two of the control

lines may be used for device selection. This mode can be .

used to interface up to 1K of external storage (RAM-2111,
4101, 5101) or a multitude of external 1/0 devices. Once
this mode is programmed, all SRC values will not be
treated as 4265 selection or deselection instructions.

Port Description

Port W, X This port will display the most recent
‘ SRC and will be altered  with each
SRC when selected. Otherwise, the out-

put is static.
PortY This is a bi-directional data port that

will latch data with a RDO-RD3, RDM,
ADM, and SBM. The port will output
data with a WRO-WR3. '

. PortZ
Z0

21

22,23

-0S

IS

-mand.

Output strobe from 4265.
Active during WRO-WR3.. Data will be
valid during this strobe.

Input strobe from 4265.

Active ‘during RDO-RD3, RDM, SBM,
and ADM. The leading edge of this strobe
will cause the user to provide valid data
to be latched by Port Y by the trailing
edge of IS.

2-bit address port used for memory or
device selection.

Both lines will be preset to 00 by selec-
tion of this mode. They will retain the
value of the previous RDx or WRx in-
struction so that each selection can re-
spond to RDM, SBM and ADM. If, for
example an 1/0 sequence consists of an
RD3 followed by an ADM, 23 and 22
will- be at 11 state by the RD3 and re-
main in that state for the ADM com-
If the third 1/0 command is a
WRO, the Z3 and Z2 will be placed to
the 00 state.

Effect of RDx and WRx Instructions:

23 22

0 0 RDO, WRO

0 1- RD1, WR1

1- 0 RD2, WR2

1 1 RD3, WR3

No Change RDM, ADM, SBM

{Positive True)

wo |

X2

o I T
U U U | WA W U

¢2

| W e s Y e W e Y

SRC DATA VALID
AND LATCHED PORTW

ANY

’ X SRC-X292 -

TRUE

SRC DATA VALID

ANY

: ” SRC-X3-¢3

TRUE

AND LATCHED PORT X

MEMORY EXPANSION

X

e
00 IF RDO, WRO

Ot IF RD1, WR1

10 I\F RD2, WR2
11 IF RD3, WR3

TRUE

ADDRESS —~ Z3, Z2

WRITETO
PORT Y

WRX-X2-92 -

|

OUTPUT STROBE
0s,29 -

WRX-X3

| E—

" PORT Y OUTPUT BUFFER

(FROM 4265) FLOATING

. I - DATA ENABLED

FLOATING

1

INPUT STROBE
18,2y

‘ RD-X2 '

DATA BUS QUTPUT -

BUFFER FLOATING

ENABLED
IF RD

FLOATING

Figure 6. 4265 Mode 12 Timing.
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h. 4-Bit 1/O Mode with 8-Bit Address Port and 4-Bit

Asynchronous Control Port — Mode 13
WMP Operand — 1101

Mode Description: This mode is functionally similar to -

Mode 12.Port W, X are loaded with the SRC value. Port Y
is a bi-directional data port. Port Z is a 4-bit asynchronous
control port similar to Mode 1 and 2.

Port Description _
Same as Mode 12.

Port W, X

Port Y Bi-directional port similar to-Port W and
Port X in mode 1.

Port Z _

Z0 OA"  Output acknowledge to 4265.

Z2 o Output initiate from 4265, active during v
WRx. '

21 n* Input initiate to 4265.

Z3 IA* Input acknowledge from 4265 active

during RDx, RDM, ADM or SBM.

*Refer to Mode 1, Port Z. Note that in mode 13, Port Z controls
data transmission in Port Y, not Ports W and X.

Disable/ Eniable '

WMP Operands 1110 and 1111 do not cause mode change;
they disable or enable the 4265 GP 1/0.

WMP 1110 - chip disable:
a. All output buffers are disabled - 1/0 lines are in float-

'ing conditions. ' '

b. The 4265’s status {(mode, chip select FF, data buffers)
is not changed. Hence: - ‘

1. Previous buffered inputs can be read by the CPU
from designated ports (a disabled 4265 cannot have
its input buffers loaded).

2. Data on unbuffered inputs can be read directly from
external lines.

3. Previous buffered outputs can be changed on desig-
nated ports.

‘4, Bit set/reset can be initiated.

5. Any mode change can be initiated.

6. The chip can be deselected by an SRC or by a
RESET signal.

WMP 1111 - chip enable:
Restoration of normal operation, according to existing
mode.

Note: When the 4265 is transferred from reset mode to
any other mode, the chip is automatically enabled, so that
no programmed enabling is required after reset.

’ My | My I Xq
Vss .
-~ U U
Voo

x| x| a |
I AN O IR O B W

2

uooou

|}

SRC DATA VALID
AND LATCHED PORT W

ANY

SRC-X2-¢92 TRUE

| A R W |
X

SRC DATA VALID
AND LATCHED PORT X

ANY TRUE

x SRC-X3-03

WRITE TO
PORT Y

WRX

-X2-02

Ol {4265 GENERATED),.Z,

C
e

OA (USER GENERATED), Z,

W, X QUTPUTS FLOATING

FLOATING

N enasLeo™

INPUT STROBE.
11 (USER GENERATED), Z,

Hy
‘\\

DATA LOADED

IA (4265 GENERATED), Z,

d

- X BUFFER TRANSFERRED
70D BUS

—_ he
‘ RD1-X2:3; ’1

DATA BUS OuUTPUT FLOATING

enasLeD | FLOATING

Figure 7. 4265 Mode 13 Timing.
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An unselected 4265 can have its input buffers loaded by a

user generated strobe if it is in a buffered input mode. A dis-

abled 4265 cannot have its input buffers loaded. Execution
- of a RDx instruction will result in transfer of the contents
of the appropriate input or output buffer for a previously

buffered port regardless of whether the 4265 is enabled. If

the input was previously unbuffered and the 4265 is dis-
abled, the contents of the port 1/0 lines will be transferred to

- the CP!J’ with an RDx. DISABLE and ENABLE do not cause
a change from a previously designated mode.

4265 States After Resst and Mode Change

A reset 4265 is automatically enabled and is in Mode 0. If

. reset occurs by means of external RESET signal, the 4265
will also be deselected. Any mode change which changes Port
Z to a control port will reset the Port Z output buffers to
their “off” state (Vgs). Zo and Z3 in mode 12 are an excep-
tion in that these lines go to an inactive state of Vpp1. Note
that Port Z is a control port in all modes except modes 4-7
and RESET mode. Any mode change which leaves Port Z in
a non-control port will leave Port Z output buffers in their
previous state. :

Bit Set/Reset Operation

This function is performed by decoding the accumulator
operand of the WRM instruction. This function can be
used in any output port of the programmed configura-
tions and allows individual bit control on Ports Y and Z.
Decoding of the WRM operand is as follows:

(53 [e2 o7 [o0] -

— 1 = Set, 0 = Reset

— Bit Selection 000 — Y0

001 — Y1
010 — Y2
011 — Y3
100 — 20
101 - 21
110 - 22
11-23

Care should be taken when bit setting and resetting con-
trol bits of Port Z as these bits will also be changing as a
function of their synchronous or asynchronous control
functions.

4265 1/0 Instructions:

Table 2 provides a summary of MCS-40 |/O instructions
used with the 4265.

|

| M, ™, | X, X | X, |
30 ¥ e Vs U U
. Im —J
BIT SEV/RESET ot SET/RESET: BIT DESIGNATED BY WRM OPERAND - wAmz4
BIT CHANGED \_X

Figure 8. Bit Set/Reset Operation Timing.

13



4265

Table 2. 4265 1/0 Instruction.

OPR . OPA ' DESCRIPTION OF OPERATION
M ""mo"lcns oz D‘ no 03 Dz Dj Do ’
_ Mods Independent Operations
EC WRM 1110 0000 TheportYor port Z bit designated by D, D, D, of the accumulator
is set or reset according to D, (1=set, 0=reset). !
-E1 WMP 1110 0001 Setsthemodeofthe4265 tothe value contained in the accumulator. 12!
. Mode Dependent Operations '
' Mode Mode : - Mode
_ 1-3 0, 4-11 12 and 13
2- SRC 0010 RRR 1 FormodesO0-11, the contents of register pair ( RRRpven )
’ RRR are used to select the 4265 chip (first two Port W
bits of first register will contain 10 or 11, (RRR.4a)—
depending on chip address) , Port X
E4 WRO 1110 0100 (ACC)—» 7 (ACC)— (ACC)—
Port W Port Wit . PortY
ES WR1T 1110 0101 (ACC)— (ACC)— (ACC)—
' Port X Port X" Port Y
E6 WR2 1110 0110 (ACC)— (ACC)— : . (ACC)—
' Port Y1} Port Y1 Port Y
E7 WR3 1110 0111 —_ (ACC)— - (ACC)—
. Port 21131 Port Y
. EC RDO 1110 1100 (PortW)— (Port W)— - (Port Y)—
‘ ACC ACC v ACC
ED RD1T 1110 1101 (PortX)— (Port X)— ~ (PortY)—
ACC ACC ACC
EE RD2 1110 1110 (PortY)— (Port Y)— o (Port Y)—
‘ ' ACC : ACC ' ACC
EF RB3 1110 1111 (Port2)— (Port 2)— , (Port Y)—
ACC ACC ACC
E9 ROM 1110 1001 (Port Y)— (Port Y)— (Port Y)—
: ACC ACC ACC
EB ADM 1110 1011 (PortY)+(ACC) * (Port Y)+ACC (Port Y)+ACC
+CY—ACC +CY—ACC +CY—ACC
E8 SBM 1110 1000 (ACC)—(PortY) .  (ACC)—(PortY) (ACC)—(Port Y)
—CY—-ACC —-CY—-ACC ~CY—ACC
NOTES: |

1. Action if Port is designated as Output Port; otherwise, no action.
2. WMP 1110 disables all 1/0 ports. WMP 1111 enables all 1/0 ports. In both cases, the mode is not changed.

“3. No action in Modes 811.
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Absolute Maximum Ratings*

Ambient Temperature Under Bias ........ 0°C to 70°C

Storage Temperature

Input Voitages and Supply Voltage

with respect to Vss
Power Dissipation

....................................

............... civeess.. =55°Cto +125°C

............................ “+0.5V to -20V

1.0 Watt

D.C. and Operating Characteristics

Ta =0°Cto 70°C; Vss -Vpp = 15V $5%; t4pw = tyn1 = 400nsec; typz = 150nsec; Vpp1 = Vss -5V; Logic “0"” is defined
as the more positive voltage {ViH, Vou); Logic 1" is defined as the mare negative voltage (V;,_, VoL ); Unless Otherwise

‘COMMENT:

Strosses above those listed under “Absolute Maximum Ratings”
may cause permanent damage (o the device. This is a stress rating
only and functional operation of the device at these or any other
conditions above those indicated in the aperational sections of this
specification is not implied.

Specified.
SUPPLY CURRENT
Limits
Symbol Parameter Min. Typ. Max. |Unit| Test Conditions
oo Supply Current 35 50 mA|[ Ta=25°C
INPUT CHARACTERISTICS
(') Input Leakage Current 10 HA
ViHD Data Bus Inputs Vss-1.5 Ves+3 |V
Viuio 1/0 Port Inputs Vss-1.6 Ves+3 |V
ViLp Data Bus Inputs Vobp Vss-55 |V
Viuo 1/0 Port Inputs Vpp Vgs-4.2 |V
ViLm, cm | Reset Input, CM-RAM Input Voo Ves-4.2 |V
ViHm, cm|Reset Input, CM-RAM Input Vgs-1.5 Vst+3 |V
Vike Input High Voltage Clock Vgs-1.5 Vest3 |V
ViLe Input Low Voltage Clock Vbp Vpp-134|V
OUTPUT CHARACTERISTICS
VoHp Data Bus Outputs Vss-.B Vss v
VoHio {1/0 Port Outputs Vgs-.6 \ lon = -100uA
VoLb Data Bus Outputs Vgs-12 Vss-6.5 Capacitive Load
VoLio 1/0 Port W,X,Y Outputs Vpp1+.45 loL = BOOuA
VoLz [1/0 Port Z Outputs Vpp1+.45 | loL = 1.6mA
Row/p  |Output Resistance, Data Bus High Level - 150 250 Q VouTt=Vss-.5V
Ronsio |Output Resistance, I/0 Port W,X,Y,Z High Level 1200 200 (Q Vout=Vss-.5V
loLwxy |1/O Port W,X,Y Sink Current 0.5 mA| Vour=Vpp;+0.45V
lowz 1/0 Port Z Sink Current 1.6 mA} Vour=Vpopi+0.45V
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CAPACITANCE v
- Symbol Parameter - Min. Typ. | Max. Unit Test Conditions
Co Clocks (91, $2) | 10 15 pF
Cps. Data Bus . ' 10 16 pF.
o Vin = Vss- All
C - CM, RESET, SYNC 3 10 pF A
other pins at Vgg.
Cwxy 1/0 Ports W,X,Y 5 10 pF
Cz 1/0 Port 2 S 10 16 pF

ipp SUPPLY CURRENT vs. TEMPERATURE

50
o|
i \\
g.w : T~
20
“-)50 0‘ 50 100

TEMPERATURE —-°C
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A.C. Characteristics
Ta = 0°C to 70°C, Vgs -Vpp = 15V +5%.

Symbol . Parameter Min. Typ. Max. Unit Conditions
toy Clock Period 1.35 20 | psec
tor Clock Rise Time 50 ns
toF Clock Fall Time 50 ns
tépw Clock Width 380 480 ns
t9p1 | Clock Delay ¢y to ¢y [ 400 550 | ns
top2 Clock Delay ¢5 to ¢4 150 ns
tw Data-In, CM, SYNC Write Time 350 100 ns
ty(1.31 | Data-In, CM, SYNC Hold Time 40 20 ns
tosl2! | Set Time (Reference) 0 ns
tacc Data-Out Access Time Cout =
Data Lines 930 ns 500pF Data Lines
toH Data-Out Hold Time 60 150 ns Cout = 20pF
1/O Ports (CporT w,x,y = 100 pF, CpoRrT 2z = 50 pF) o
Symbol . Parameter Min. | Typ. | Max. | Unit | Test Conditions ‘
tpo Output Settling Time 350 | 1200 nsec ‘Static Output Ports [1]
tD1 Output Settling Time 400 | 1200 | nsec || Ports W,X, Mode 1,2
toHo Output Hold Time 80 | 400 nsec | Port Y, Mode 13
tp2 Output Settling Time 400 | 1200 | .nsec “_ Ports W, X, Mode 3
toH2 " Output Hold Time 650 nsec [ Port Y, Mode 12
tp3 O. S. Settling Time 300 650 | nsec || Modes
toms 0. S. Hold Time 550 nsec |J 3,8.9,10,12
tpa I. S. Delay 200 400 | nsec | 21, Modes 3,12
tpps . Page Select, Output Settling Time 250 660 | nsec 22,23, Mode 12
tiso Input Set Time 700 | 450 nsec Unbuffered Input
tiHo Input Hold Time 100 -30 - nsec ]- Ports W, X,Y
tis1 Input Write Time 200 nsec | Buffered Inputs (Ports
tiH1 Input Hold Time 550 nsec | W,X Modes 1,2 Port Y Mode 13)
tDsR Bit Set/Reset Settling Time 900 | nsec .
tpoi/IA OLl,IA Delay Time - 850 | nsec 22,23, Modes 1,2,1312]
tpwi 11 Width 450 | nsec Modes 1,2,13
trwis IS Width 650 nsec Modes 9,10,11 (4265 generated)

Notes: 1. tpg: all output ports, modes 4-10; Y port, modes 2, 3.
2 tpot/IA: the maximum delay of any Ol, A edge with respect to its generating sugnal {strobe edge, clock edge, etc.). Refer to Figure 11
for.generating signals and timing diagram.
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A, ' Ay M, M, X, X, Xy’
OPA (4004) IF IOR
. AC (4040) PORT/RAM
CPU CPU ROM ROM CPU ELSE CPU CPU
ENABLED ENABLED | ENABLED ENABLED | . ENABLED ENABLED ENABLED

]—[.

5 I O R |

|
]_,I .

IF NOT SECOND CYCLE OF 2 CYCLE INSTRUCTION maogmv)

L

1 \r

X3 A
DATA BUS CPU
» ENABLED
o | -
L¢) | l
SYNC I J
CM-RAM, ROM

L /| 1w

] : i | ] T 1 )
/ IF i/0 L IFSRCJ

! 1

Figure 9. Timing Diagram.

topy —n! topy
o — A
—| [e—t0p
Z 10%
4]
20%
Yoy
0%
%2 _/ 90%
w i- Lty "
DATA BUS, CM v -
) o A X True| X anv v
(REFERENCE)———[ Te—o
DATA BUS, CM -
(OUTPUTS) X TRUE g v
[e—tacc —-—»[ —| tgn |._

Figure 10. Timing Detail.

L3 ' Xy I X, I X3 A,
[ 0% I | 10% goy, | 90% 10%
[10% 10% 10% 10%
20%
o4 ‘DO
STATIC OUTPUT Vorio
PORT
W.X.Y.Z Vorio
20 Vowio
: v
OoLIO
— g 4] < toHo h
ASYNC. Vomio
oo ENABLED | | ‘oo
to3=| —| tou3 ) v
OUTPUT STROBE lomio
’ VoLio
SYNCHRONOUS o oz fowz =
'OHIO
OUTPUT ENABLED v
oLIo
- ‘D 4 >
Z1(iS), MODE 12 l—:’,omo
oLIo
)
v,
22,23, MODE 12 OHio
" Vovio
Yiso 7% timo .
PORTSW,X,Y ViHio
UNBUFFERED INPUT Vivo
—» tpwy [ v
2y J"'g
| ~FROMVyo U
Ysy J‘— Yy
BUFFERED INPUT Minio
PORTS Vio
——'hsr
BIT SET VoHio
RESET 1 Voo
< tewis —’|
Voo
1S, MODE 9,10,11,12 b
'oLIO

Figure 11. 4265 1/O Timing Diagram.
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