STANDARD MICROSYSTEMS

CORPORATION E

coms2C11

PRELIMINARY

Printer Adapter Interface (PAl)

FEATURES

O Fits Popular Centronics Printer Interface

O Programmable parallel printer interface

0 Completely TTL-compatible /O

O Reduces system package count

O User-controlled interrupt request

O Fully compatible with Z-80 and 8086 microprocessor
family

O High current, direct drive printer interface pins

{3 On-chip oscillator can be used to generate 1.5 MHz to
20 MHz oscillation

{0 Baud rate generation for serial communication

O Single 5V supply

O Low power CMOS

PIN CONFIGURATION
w1 = 40} Vo
X: @ 2 39h A
ckq 3 38h A
oCcLk i 4 37ph Po
RSTQ 5 36p P
iowg 6 3sh P
ord 7 34h Py
DR 8 33fh P,
DoQ S 32h Ps
p, d 10 31h Ps
D, d 11 30p P
D; g 12 29 p ERROR
D. d 13 28 p SLCT
Ds 14 27p PE
Ds 4 15 26 p ACK
D, d 16 25 b BUSY
IrRQ 4 17 24 b STROB
csig18 23 p AUTOFD
cs2d19 22p INT
Vss {] 20 21p SICT
PACKAGE: 40-PIN D.LP.

GENERAL DESCRIPTION

The COMB82C11, Printer Adapter Interface (PAl),
fabricated with a silicon gate CMOS process, offers paraliel
port interface between the CPU and the printer, and is
especially suitable to printer adapter for industry-standard
personal computers.

The COM82C11 can directly connect to a parallel printer
connector. Printer data bus pins can each source 2.6 mA
and sink 24 mA. Each of the four printer control pins can
source 500uA and sink 7mA. The COM82C11 fits the well-

known Centronics printer interface.

The PAl s also suitable for a personal computer interface
board which contains RS-232C interface or display
interface. The on-chip oscillator and <10 divider can be
used to offer the BAUD-rate clock with RS-232C interface
or the dot clock with monochrome display interface.

_ The user can use the Data Bus, TOR, IOW, IRQ, CST and
CS2 pins to interface the PAIl with 8086 or Z-80
MiCroprocessors.

READ
—3e] WRITE
CONTROL
. LOGIC WRITE CONTROL

X
DATA
St g M p—— —‘l}
DCLK iy +10 LATCH
A e, 8-BIT INTERNAL
De-Dr 8 W DATA BUS
- y
3-STATE
EN
WRITE DATA
R | |
FIGURE 1 — T feeen | )
.
BLOCK DIAGRAM : her

READ CONTROL

READ STATUS

CONTROL i
WORD 4
3 ouTPUT S BUFFER 4 AUTOFD
PORT v ¥ Sot
stet
LATCH RS

IRQEN

3-STATE
~ BUFFER

PR

3-STATE
(] BurFen
EN

L ERROR
BUSY

— SLCT
PE

K B N
BUFFER 4
¥

1RQ

169

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003

=
o
oy
[a5]
[
D




TABLE 1 — COM82C11 PIN DESCRIPTION

PIN NO.

SYMBOL

NAME

/0

DESCRIPTION

]
2

X1
X2

Crystal In

X1, X2 are the pins to which a crystal (whose frequency is
between 1.5 MHz and 20 MHz) is attached. A TTL clock can be
used on Pin 2 (Xz) through a pull up resistor. Pin 1 is left open.

3

CLK

Clock Out

A buffer oscillating clock output whose frequency is the same as
the crystal.

DCLK

Divided Clock

A buffer clock output whose frequency is one-tenth that of Pin 3.

RST

Reset

An active high RESET pin.
When activated, printer control outputs STROB, AUTOFD, SLCT
are inactive, INIT is active, and IRO is disabled remaining high
impedence.

o]
&3

1/0O Write

A “Low” on this pin permits the CPU to write data or control words
to the “PAI".

0
b

1/0 Read

A “Low” on this pin permits the “PAI” to send data, control words
or printer status to the CPU. It allows the CPU to read from
the PAL.

DIR

Direction

This output pin is active high only when CS1, CS2 and IOR are
activated. It is low for all other cases.

It indicates the direction of data transfer between CPU data bus
and the PAL.

When activated the PAI sends data, control words or printer status
to CPU.

9~16

DO ~ D7

System Data Bus

/0

These bidirectional 8-bit data bus pins are connected to the
system data bus.

Data or control words are transmitted or received upon execution
of input or output instructions by the CPU. Status information of
the printer is also received through the data bus.

Interrupt
Request

Z/0

This is an interrupt request output pin, which is generated when
ACK is activated low.

This pin is enabled by writing D4 = 1 in the control word, and is
high impedance when D4 = 0.

When RST is activated, this pin is put into a high impedance state.

18
19

CS1
CcSs2

Chip Select

When CS1 = 0 and CS2 = 0, it enables the communication
between the CPU and the PAI.

20

Ground

Power ground pin.

21

SLCT

Printer Select

When activated low, the printer is selected.
This pin is programmable in bit D3 by writing a control command.
Writing a one to Ds outputs a low on the SLCT pin.

22

3

Initiate

When activated low, the printer buffer is cleared. This pin is
programmabile in bit D2 by writing a control command and the PAI
outputs D2 signal to this pin.

The pulse width of the INIT must be more than 50 us for initiation
of the printer.

23

AUTOFD

Auto Feed

When this pin is low, the printer is fed automatically, one line after
printing. .

This pin is programmable in D1 by writing a control command.
Writing a one to D1 outputs allow on the pin.

24

STROB

Data Strob

When activated low, the printer reads in the data on printer data
bus PO ~ P7.

It syncronizes data strobe between PAI and printer. This pin is
programmable in bit DO by writing a control command, and writing
a one to DO outputs a low on the %LCT pin. Read-in of data is
performed at the low level of this signal.

25

BUSY

Busy State

This is an output from the printer.

A “High” indicates that the printer can't receive data “During Data
Entry”, “During Part of Paper Feed”, “During Printer Error Status”,
“During Printing” or “In Off-Line State”. The CPU can read this
status in D7 by “Reading Status”.

26

Acknowledge

This is an output from the printer.

A “Low” indicates that data bus has been received and that the
printer is ready to accept other data. The CPU can read this status
in D6 by a “Read Status” command.
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TABLE 1 — COM82C11 PIN DESCRIPTION

PIN NO. SYMBOL NAME /0

DESCRIPTION

27 PE Paper End

This is an output from the printer. A “High” indicates that the
printer is out of paper. The CPU can read this status inD5 by a
“Read Status” command.

28 Printer Selected

Status

SLCT

This is always “High" unless the printer power is down. The CPU
can read this status in D4 by a “Read Status” command.

29 ERROR Error Status

This is an output from the printer.

It is “Low” only when the printer is in error status as shown below:
(1) Paper end status.

{2) Abnormal motor operation.

(3) Off-line state.

The CPU can read this status in D3 by a “Read Status”
command.

30~ 37 PO~ P7 Printer Data Bus

These output pins send out the data to the printer as specified by
the CPU in a “Write Data” command. They are compatible with
TTL logic level. The CPU can also “Read Back” the data which
the CPU last wrote by a “Read Data” command.

38
39 Al

AO Address

These input addresses in conjunction with TOR, IOW, CS1 and
CS2 control the selection of one of the five commands.

40 Voo Power Supply

+5V.

Note: The CPU can “Read Back” the control command it last wrt
SLCT and IRQEN on the data bus DO ~ D7.

ote by reading the control word. There are STROB, AUTOFD INIT,

FUNCTIONAL

When reset is activated (RST=1), STROBE=1, AUTOFD=1,
INIT=0, SLCT=1, and Interrupt Request “IRQ” is disabled.

DESCRIPTION

PA\ offers five kinds of commands selected by AQ, A1, 10W,
IOR and CS1, CS2 as shown below:

Input Output .

Cs1 | cs2 Al A0 iOR | 1OW | DR Operation
1 X X X X X 0
x 1 X X x " 0" PAI not activated.
0 0 0 0 1 0 0 Write data to the printer.
0 0 0 0 0 1 1 Read data on printer data bus.
0 0 0 1 0 1 1 Read status from the printer.
0 0 1 0 1 0 0 Write control word to the printer.
0 0 1 0 0 1 1 Read control word on printer control bus.
0 0 Others (No operation.™*)

Notes: * When CS1 =1 or C52 = 1, DIR = 0, indicates that DO ~ D7 remain “I/O Write” state even though intennal data bus is not used.

** |t is illegal to read anything when chip select is active and A0 =

WRITE DATA to the PRINTER

Data on DO ~ D7 are present on the PO~ P7 bus and sentto
the printer. At the rising edge of IOW, data is latched on the
PO ~ P7 bus until the next falling edge of IOW.

At =1.
READ DATA on PRINTER DATA BUS
At the falling edge of IOR, data latched on PO ~ P7 is set
back to the CPU through DO ~ D7. The CPU reads back the
printer data.

READ STATUS from the PRINTER CPU reads the real-time status of the printer. The states are:

Data D7 D6 D5 D4 D3 D2 D1 DO
STATE BUSY ACK PE SLCT | ERROR — — —_
Note: The BUSY state is inverted on D7.
WRITE CONTROL WORD to the PRINTER
CPU writes the control word to the printer. The control signals are:
Data Bus D7 D6 D5 D4 D3 D2 D1 DO
CONTROL Signal - - — IRQEN SLCT INIT | AUTOFD | STROB

The control signals are latched on printer control bus at the

rising edge of IOW.

Note: “Interrupt Request Enable (IRQEN)" is not present on any output pin, but enables the output pin IRQ when D4 = 1, and disables IRQ (high
impedance) when D4 = 0. SLCT, AUTOFD and STROB are inverted on D3, Dt and DO individually.

READ CONTROL WORD on PRINTER CONTROL BUS

Atthe falling edge of iOR, IRQEN control bit SLCT pin, INIT pi

D4, D3, D2, D1 and DO individually.

n, AUTOFD pin and STROB pin are sent back to the CPU on

(1) When writing control words D4 = 0 ————— IRQ pin floating.
{2) When writing control words D4 = 1 ————— |RQ = ACK.
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MAXIMUM GUARANTEED RATINGS*
Operating Temperature Range
Storage Temperature Range
Lead Temperature (soldering 10 sec.)

Positive Voltage on any I/0 Pin, with respecttoground. ...,
Negative Voltage on any 1/0 Pin, with respecttoground.............. .ot

Maximum Ve

... 0°Cto+70°C
...-65°C -150°C
+300°C

* Stresses above those listed may cause permanent damage to the device. This is a stress rating only and functional
operation of the device at these or at any other condition above those indicated in the operational sections of this

specification is not implied.

AC power is switched on and off. If this possibility exists it is suggested that a clamp circuit be used.

NOTE: When powering this device from laboratory or system power supplies, it is important that the Absolute Maximum
Ratings not be exceeded or device failure can resuit. Some power supplies exhibit voltage spikes or “glitches” on their
outputs when the AC power is switched on and off. In addition, voltage transients on the AC power line may appear onthe DC
output. For example, the bench power supply programmed to deliver +5 volts may have large voltage transients when the

TABLE 2 — ELECTRICAL CHARACTERISTICS (T. = C° -70°C, Ve = +5V + 5%, C, = 50pF)

D.C. Characteristics

SYMBOL PARAMETER MIN. TYP. MAX. UNITS COMMENTS
Vi Input Low Voltage - 04 0.8 \
Vin Input High Voltage 20 24 — \"
Vou Output Low Voltage 04 0.5 v loL = Max
Vou Output High Voltage 24 — — A lon = Max
Iin Max. input Current —_ —_ +10 uv Vin = Vec or GND
lowo Output Sink Current
Printer Data Bus =0 20 24 — ma VoL = 045V
lonp Output Source Current
Printer Data Bus = 1 20 26 - ma Von = 3.0V
loc Output Sink Current
Printer Control Bus = 0 7.0 — — ma VoL = 045V
lore Output Source Current
Printer Control Bus = 1 — 05 1.5 ma Von = 3.0V
lrL Floating Pin Leakage — - +10 pa Ve = Vec or GND
lop Operation Current — 10 30 ma
A.C. Characteristics
sYmsoL | PARAMETER [ mN. | max. | uniT
WRITE
Tww Write Pulse Width 200 - ns
Taw Address to IOW Set-up Time o] - ns
Twa Address Hold Time after IOW 20 - ns
Tow Data to IOW Set-up Time 70 — ns
Two Data Hold Time after IOW 30 — ns
TwoL IOW = 1 to Data Latched —_ 90 ns
READ
Trr Read Pulse Width _ 300 - ns
Too DIR Delay after IOR — 35 ns
Tar Address to IOR Set-up Time 0 - ns
Tra Address Hold Time after IOR 20 — ns
Ter Printer Bus to IOR Set-up Time 0 — ns
Tre Printer Bus Hold Time after IOR 0 — ns
Tros IOR to DO — D7 Output — 70 ns
Teon DO — D7 Released after IOR — 30 ns
“Note: When CPU reads the printer’s status, it is real-time state.
OTHERS
Trsw Reset Pulse Width 40 —_ ns
Trsch Reset to Control Bus = 1 (STROB, AUTOFD, SLCT) Propagation Delay — 150 ns
ThsiN 1 Reset to Control Bus INIT = 0 Propagation Delay — 60 ns
Thsin z IRQ MIGH -z after RST - 50 ns
Tio ACK to IRQ Propagation Delay — 45 ns
Tz IRQ Disable Time — 50 ns
Te IRQ Enabie Time - 50 ns
Thrsiz IRQ High-z after RST - 50 ns
Tocko CLK to OCLK Propagation Delay — 10 ns
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FIGURE 2—A.C. TESTING INPUT WAVEFORM
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FIGURE 4—INTERRUPT REQUEST WAVEFORM
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TYPICAL APPLICATIONS

PRINTER 25-PIN

D SHELL
A31 A0 CONNECTOR
A30 A1 PO 2 )| DATAO
cs1 P1 3 gA;Tz
EDDRESS DECODER 1% P : DATAS
P4 6 DATA4
P5 7 DATAS
P6 8 DATAG =
DIR P7 9N DATA7 -
DIR A1 —{ DO 5
29 e—20—s1 BT 4, D1 PAl iz
A8 oz 182 .. STROB T ) 5TROB
PSLOT A7 55 B3 A3 D2 AUTOFD 14_) AUTOFD
A6 D4 24 Ad D3 INIT 16 iNIT
AS D5 5 a5 D4 sLeT 17_)| SIcT
A4 o5 B6
A3 o7 B7 A6 D5
A2 B8 A7 D6 AR 10 N ACK
A8
10E ¢ D7 BUSY 11_) BUSY
* | S245 PE 12 N PE
B2 = RST  _SLCT e
513 = ow ERROR
B4 iOR
B21 RQ

FIGURE 7—PAI ON PRINTER CARD

ADDRESS =
~ I 8250 RS232C
DECODER r UART SERIAL CONNECTION
X1
1.8432 MHz I
L Ca1 DCIK
AD oSt CLK—NC
RO X1
Al Al
| KE] X2
go B1 G Al Do .
B2 A2 D1 2200P!
sLoT D2 B3 A3 D2 oo I -
DA S‘; LS /A‘; 1[3)3 PO DA‘T&‘
: 245 P2 2 ) DATA?
g B6 A6 D5 P3 DATA3
D7 B7 A7 D6 P4 DATA4
w o 4 S
L pP7 DATA7
— IOR STROB >
IOW oW AUTOFD 2
RESET SLCT
RST NIT
IRQ7 SLCT SLCT
IRQ BUSY BUSY
_PE] PE
— 2 K
L ERRGR 53

PRINTER 25-PIN
D-SHELL CONNECTOR

FIGURE 8—PAI ON MULTIFUNCTION CARD
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3.43 (0.135)
3.05 (0.120)

PACKAGE INFORMATION - MILLIMETER (INCH)
40 LEAD PLASTIC DIP

mlalalalslalalalaialalhlalalalalaldlnlh]

40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24 23 22 21

]
D O O ey
|

1 23 45 6 7 8 9 1011121314 1516 17 18 19 20

PARITANISIPLVIVIVIRIVLIVIRI IR DA R

51.5 (2.080) |

15.49 (0.610)
51.0 (2.050) . |" 14.99 (0.590) ‘-l

.LSAS (0.216) max.

0.38 (0.015)
081 (020) i 0.25 (0.010)
. .. min.
= o T
216(0.085) 1.65(0065  279(0.110) 053 (0.021) <

1.65(0.065) 1.14(0.045) 2.29 (0.090) 0.36 {0.015)

STANDARD MICROSYSTEMS Circuit diagrams utilizing SMC products are included as a means of illustrating typical semiconductor applications: conse-

pm 'IDN quently complete information sufficient for construction purposes is not necessarily given. The information has been carefully
checked and is believed to be entirely reliable. However, no responsibility is assumed for inaccuracies. Furthermore, such
35 Marous B0 Hauppauge, N Y 11788 g\formatlon does not convey to the purchaser of the semiconductor devices described any license under the patent rights of

(592733100 WX 510.227 8898

MC or others. SMC reserves the right to make changes at any time in order to improve design and supply the best product
possible.
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