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CDP68HC68P1

CMOS Single Port Input/Output

Features

o Fully Static Operation

* Operating Voltage Range 3-6V

e Compatible with Harris/Motorola SP1 Bus

* 2 External Address Pins Tied to Vpp or Vgs to Allow Up to 4 Devices

to Share the Same Chip Enable
® Versatile Bit-Set and Bit-Clear Capablility

* Accepts Either SCK Clock Polarity - SCK Voltage Leve! Is Latched

When chip Enable Goes Active
e All Inputs are Schmitt-Trigger

* 8-Bit I/0 Port - Each Bit can be Individually Programmed as an Input

or Output Via an 8-Bit Data Direction Register

* Programmable On Board Comparator

* Simultaneous Transfer of Compare Information to CPU During Read or

Write - Separate Access Not Required

Pinout

PACKAGE TYPES D, E AND M
TOP VIEW

moj
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Description

The single port I/O is a serially addressed 8 bit Input/Output
port that allows byte or individual bit control. It consists of
three registers, an output buffer and control logic. Data is
shifted in and out of the port via a shift register that utilizes
the SPI (Serial Peripheral Interface) bus. The I/O port data
flow is controlled by the Data Direction Register and data is
stored in the Data Register that outputs or senses the logic
levels at the buffered 1/0 pins. All inputs, including the serial
interface are Schmitt triggered. The device also features a
compare function that compares the data register and port

pin values for 4 programmable conditions and sets a soft-
ware accessible flag if the condition is satisfied. The user
also has the option of bit-set or bit-clear when writing to the
data register.

The CDP68HC68P1 is supplied in 16 lead, hermetic, dual in
line sidebrazed ceramic (D suffix), 16 fead dual in line
plastic (E suffix) and 16 lead, surface mount, (small outline),
(M suffix) packages.

Maximum Ratings Absolute Maximum Values

DC Supply Voltage Range, (Vpp) -+ cvevrnrvcrieces -0.5Vio+7V
(Voltage Referenced to Vgg Terminal)
Input Voltage Range, AllInputs ............ ..=0.5Vio Vpp +0.5V
DC inputCurrent, AnyOnelnput.........coooviieiiine +10mA
Power Dissipation Per Package (Pp)
TA =-40°C to +60°C (Package TypeE) .............. 500mW
Ta = +60°C to +85°C (Package Type E) ...... Derate Linearly at
12mW/OC to 200mW
Ta =-559C to +1000C (Package TypeD) ............. 500mW

Ta = +100°C to +1259C (Package Type D) ... Derate Linearly at
2mW/OC to 200mW
TA =-400°C to +60°C (Package TypeM)* ............. 300mwW
TA = +600C to +859C (Package Type M)* .... Derate Linearly at
5mW/OC to 175mwW

Device Dissipation Per Output Transistor ............... 100mW
Ta = Full Package Temperature Range (All Package Types)
Operating Temperature Range (Tp)

PackageTypeD........covviiiiiiivnniennn -550C to +125°C
Package Type E,M .......oonviniit .. -550C to +850C
Storage Temperature Range (TSTG) ------ . -659C to +150°C
Lead Temperature (During Soldering) .................. +2650C

At Distance 1/16 = 1/32 In. (1.59 + 0.79mm) From Case for
10s Max

*Printed circuit board mount: 57mm x 57mm minimum area x 1.6mm thick G10 epoxy glass, or equivalent.
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RECOMMENDED OPERATING CONDITIONS AT T, = -40° to +85°C
For maximum reliability, operating conditions should be selected so that operation is always within the following ranges:

LIMITS
CHARACTERISTIC ALL TYPES UNITS
MIN. MAX.
DC Operating Voltage Range 3 6 "
Serial Clock Frequency fsck
VDD =3 \} - 1.05
MHz
Voo = 45V —_ 2.1
Input Voltage Range
Vin — Voo + 0.3
\
Vi -0.3 —
MOSI _’L SHIFT REGISTER “—DMISO

CE—

SCK —m—/m8@ @ CONTROL

tbt ———————— LOGIC

0o

COMPARATOR
DIRECTION <: DATA
REGISTER INPUT/OUTPUT REGISTER
DO-D7 92CM-40404

Fig. 1 - Single port 1/0 block diagram.
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Fig. 2 - Single port 1/0.
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STATIC ELECTRICAL CHARACTERISTICS AT Tx = -40 to +85°C, Voo = 3.3 V £ 10%, Except as Noted

LIMITS
CHARACTERISTIC CONDITIONS UNITS
MIN. TYP. o MAX.
Standby Device Current lpos — — 1 15 HA
Output Voltage High Level Vow lon=-0.4 mA, Voo =3V 2.7 — —
Output Voltage Low Level Voo loo=0.4mA,Vop =3V — — 0.3
Input Voltage
Do0-D7
Positive Trigger Threshold Ve — 1.85 — 2.4
Negative Trigger Threshold Vn — 0.85 — 1.35 v
Hysteresis Vin — 0.85 — 1.25
Input Voltage
IDO, ID1, MOSI, SCK, CE
Positive Trigger Threshold Ve —_ 1.3 —_ 1.9
Negative Trigger Threshold Vn — 0.8 — 1.2
Hysteresis Vin — 0.5 — 0.95
Input Leakage Current hn — — — +1
3-State Output Leakage B _ . +10 HA
Current lour
Operating Device Current loper # Vin = Vi, Vin — 0.1 1 mA
Input Capacitance Cin Vin=0V,f=1MHz Ta=25°C — 4 6 pF
® Typical values are for Ta = 25° C and nominal Voo. # Outputs open circuited; cycle time = Min. teyos, duty = 100%.

STATIC ELECTRICAL CHARACTERISTICS AT Ta = -40 to +85°C, Voo = 5 V + 10%, Except as Noted

LIMITS
CHARACTERISTIC CONDITIONS UNITS
MIN. TYP. ¢ MAX.
Standby Device Current loos — — 1 15 HA
Output Voltage High Level Vou lon=-1.6 mA,Vop =45V 3.7 — —
Output Voltage Low Level Vot loo=1.6mA, Vop =45V — — 0.4
Output Voltage High Level Von lon <20 uA, Vop =45V 4.4 —_ —
Qutput Voltage Low Level VoL loo <20 uA,Vop =45V — — 01
Input Voltage
Do-D7
Positive Trigger Threshold Ve - 2.15 — 3.05 v
Negative Trigger Threshold VN — 1.35 — 2
Hysteresis Vin — 0.8 — 1.2

Input Voltage
1D0, ID1,MOSI, SCK, CE

Positive Trigger Threshold Ve - 3.15 - 3.85
Negative Trigger Threshold VN — 1.7 - 2.25
Hysteresis Vin — 1.3 — 17
Input Leakage Current lin — — - +1
3-State Output Leakage HA
Current tour - - - +10
Operating Device Current loper# Vin = Vi, Vin — 0.2 2 mA
Input Capacitance Cin Vin=0V,f=1MHz Ta=25°C —_ 4 6 pF
¢ Typical values are for Ta = 25°C and nominal Voo. # Outputs open circuited; cycle time = Min. teycie, duty = 100%.

6-21

SPI SERIAL BUS
PERIPHERALS




CDP68HCG68P1

S"l' " LEJSSEéLl

SCK
(CPOL=1) I I | I

CE

SCK
(CPOL=0)

M?SO

NOTE:

82CS-40397

CPOL AND CPHA ARE BITS IN THE CDP68HC05C4 and CDP68HC05D2
MCU CONTROL REGISTER AND DETERMINE INACTIVE CLOCK
POLARITY AND PHASE. CPHA MUST ALWAYS EQUAL 1.

Fig. 3 - Data transfers utilizing clock input.

Introduction

The single porti/O is serially accessed via a 3 wire plus chip
enable synchronous bus. !t features 8 data pins that are
programmed as inputs or outputs. Serial access consists of
a two-byte operation. The first byte shifted in is the control
byte that configures the device. The second byte transferred
is the data byte that is read from or written to the data
register or data direction register. This data byte can also be
programmed to act as a mask to set or clear individual bits.

Functional Description

The single port /O consists of three byte-wide registers,
(data direction, data and shift) an input/output buffer and
control logic circuitry. (See fig. 1, block diagram). Data is
transferred between the 170 data and data direction registers
via the shift register. Once the I/O port is selected, the first
byte shifted in to the shift register is the control byte that
register selects, (the Data or Data direction register),
determines data transfer direction (read or write) and sets
the compare feature and function (mask or data) of the byte
immediately foilowing the control byte, the data byte. (See
Addressing the Single Port I/0) Each bit of the data register
may be individually programmed as an input or output. A
logic low in a data direction bit programs that pin as an
input, a logic high makes it an output. A read operation of
dataregister pins programmed as inputs reflects the current
logic level present at the buffered port pins. A read operation
of those data register pins programmed as outputs indicates
the last value written to that location. At power-up, all port

pins are configured as unterminated inputs. Two chip
identify pins are used to allow up to 41/0 ports to share the
same chip enable signal. The first two bits shifted in are
compared with the hardwired levels at the chip identify pins
to enable the selected I/O for serial data transfer. Note that
when chip enable becomes true, the compare flag is latched
for all devices sharing the same chip enable.

Compare Function

‘The value of a port pin (D0-D7), configured as an input, is

compared with the corresponding bit value (DRO-DR7)
stored in the Data Register. Pins configured as outputs are
assumed to have the same value as the corresponding bit
stored in the Data Register. The compare function is
programmed via C01 and C00 (CM1, CMO) of the Address
Byte. The following values for CM1 and CMO wilt sense one
of four separate conditions:

CM1 CMO0 Condition
0 0 - at least one non-match
0 1 - all match
1 0 - all are non-match
1 1 - at least one match

The compare flag is set to one when the programmed
condition is satisfied. Otherwise, the flag is cleared to zero.
The compare flag is latched when the device is enabled (a
transition of CE from “High” to “Low").
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Data Format

During write operations, the data byte that follows the
control byte is normally the data word that is transferred to
the data or data direction register. Control bits 2and 3 (DFQ

and DF1) change the interpetation of this data as listed
below. Note that one or more bits canbe set or cleared in
either register without having to write to bits not requiring

change.
co3 co2
DF1 DFo0 OPERATION
0 X Data following the control word will
be written to the selected register.
1 0 Data following the control word is
a mask. Those bits which are a 1
will cause that register flip-flop to
be cleared to 0. Those which are
a 0 will cause that register flip-flop
to be unchanged.
1 1 Data following the control word is
a mask. Those bits which are a 1
will cause that register flip-fiop to
be set to 1; those which are a 0
will cause that register flip-flop
to be unchanged.
for example,
PREVIOUS NEW
REGISTER REGISTER
CONTROL DATA VALUE VALUE
C07 C06 C05 10 X CO1 CO0 11110000 10101010 11110000
CO07 C06 C051 11 CO01 CO0 11110000 10101010 11111010
CO07 C06 C05 110 CO0t CO0 11110000 10101010 00001010
C07 C06 C05 1 1 X CO1 COO 00000000 10101010 10101010

X = Don't Care

Addressing the Single Port 1/0

The Serial Peripheral Interface (SPI) utilized by the I/0 Port
is a serial synchronous bus for control and data transfers. it
consists of a SCK clock input pin that shifts data out of the
1/0 port (MISO, MASTERIIN, SLAVE OUT) and latches data
presented at the input pin, MOSI (master out, slave in). Data
Is transferred most significant bit first. There is one SCK clock
for each bit transferred and bits are transferred in groups of
eight.

When the I/0 port is selected by bringing the chip enable
pin low, the logic level at the SCK input is sampled to
determine the internal latching and shift polarity for input
and output signals on the SPI. (See Fig. 3).

The first byte shifted in when the chip is selected is always
the control byte foliowed by one or more bytes that become
data or a mask for the data and data direction register. As
the control byte is being shifted in one the MOSI line, data
on the MOSI line shifts out. (See Fig. 4).

CE l e
sck T L LI L gt L L L r ...
OR
scK
see
Most X | co7 | co6 | cos | cos | co3 | co2 | co1 | coo I ... INPUT
miso  Z | z | z ‘ cor | (=] | cos | co4 I co3 ‘ ve. OUTPUT

X - DON'T CARE
Z - HIGH IMPEDANCE
* - COMPARE FLAG

92C5-40400

Fig. 4 - Control byte.
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CO07 (ID1), C06 (1D0): Chip-identify bits

CO05 (RS): Register Select. When RS is low, the data
register is selected. When RS is high, the Direction Register
is selected.

co4 (-R_/W): Read/Write. Low when data is to be transferred
from the SP11/0 to the CPU (read) and high when the 1/QO is
receiving data from the CPU (write).

Read Operation

During a read operation, the CPU transfers data from the
1/0 by first sending a control byte on the MOSI line while the

C03 (DF1), C02 (DF0): Data Format Bits. These have
meaning only when R/W is high. During a write operation,
DF1 and DFO control how the byte following the control
word is interpreted. See “DATA FORMAT”.

C01(CM1),C00(CMO0): Compare Mode Select. These bits
select one of four events which will set the internal Condition
Flag. (See “COMPARE OPERATION")

chip-selected 1/0 sends compare information followed by
one or more data bytes on the MISO line.

MOsI co7 Co6
MISO 2 z z

Co5 0
co? co6

co3
Co5

X =DON'T CARE
Z = HIGH IMPEDANCE
* = COMPARE FLAG

coz Col  coo XX XXXXXX
0 co3 LR 8-BIT DATA WORD |
92CS-4040!

Fig. 5 - Read bytes.

The selected register will be continuously read if CE is held
low after the first data byte is shifted out.

Write Operation

During a write operation, the data byte follows the control
byte for the selected register. While this byte is being shifted
in, old data from that register is shifted out. If CE remains

cE |

low after the data byte is shifted in, MISO becomes high
impedance and the new data is placed in the selected
register.

MOSI ' co7 Cco6
MiSO Z l z z

Cos 1
co7 Cco6

Co3
co5

Z = HIGH IMPEDANCE
* = COMPARE FLAG.

co2

co1 coo

8-BIT DATA WORD !
Cco3 * !

PREVIOUS 8-BIT WORD |

92C$-40403

At the time the eighth data bit is strobed into the data pins
(D0-D7) will change as indicated in Fig. 7.

Fig. 6 - Write bytes.

mosi , ., | D3 | D2 | o1 | Do , S
SCK o4 P
D0-D7 PREVIOUS 1 NEW

92C5-40402

Fig. 7 - Port-pin data changes.

Pin Description
D0, ID1

Chip identify pins, normally tied to Voo or Vss. The 4
possible combinations of these pins allow 4 1/0s to share a
common chip enable. When the levels at these pins match
those of the identify bits in the control word, the serial busis
enabled. The chip identify pins will retain their previous
logic state if the lines driving them become Hi-Z.

MISO
Master-in, Slave out pin. Data bytes are shifted out at this

pin most significant bit first. When the chip enable signal is
high, this pin is Hi-Z.

MOsI

Master-out, Slave in pin. Data bytes are shifted in at this pin
most significant bit first. This pin will retain its previous
logic state if its driving line becomes Hi-Z.

SCK

Serial clock input. This input causes serial data to be

latched from the MOSI input and shifted out on the MISO
output.
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CE DO-D7

A negative chip enable input. Ahightolow transitiononthis  |/0 Port pins. Individual programmable inputs or outputs.
pin latches the inactive SCK polarity and compare flag and

indicates the start of a data transfer. The serial interface Voo and Vss

logic is enabled only when CE is low. This pin will retain its

previous logic state if its driving line becomes Hi-Z. ositive and negative power supply line

All pins except the power supply lines and MISO have
Schmitt-trigger buffered inputs.

DYNAMIC ELECTRICAL CHARACTERISTICS - BUS TIMING Voo £ 10%, Vss = 0 V dc, Ta = -40° to +85°C, C. = 200 pF.
See Figs. 8 and 9.

LIMITS (ALL TYPES)
CHARACTERISTIC Voo =33V Voo =5V UNITS
MIN. MAX. MIN. MAX.
Chip Enable Set-Up Time tevev 200 — 100 —
Chip Enable after Clock Hold Time tevex 250 — 125 -
Clock Width High twh 400 — 200 —
Clock Width Low twi 400 — 200 -
Data In to Clock Set-Up Time tovev 200 — 100 —
Data In after Clock Hold Time tevox 200 - 100 —
ns
Clock to Data Propagation Delay tevov — 200 — 100
Chip Disable to Output High Z texoz — 200 — 100
Output Rise Time t - 200 — 100
Output Fall Time t —_ 200 — 100
Clock to Data Out Active tevax — 200 — 100
Clock Recovery Time trec 200 — 200 —
MISO HIZ W co7 Y cos ‘2 :r COMPARE FLAG ) 07 X D06 fi DO XHI Z
A X

- ) )y X
MOS| X cor C06 co5 Y cod . coo D7 pe ., . DO X X
X ¢ L
] —] h—
pDvev tovev—m e
— 1
CVDX -y F_'CVDX
@ —|
twe
t teECT™] tovex - -
WH
W 1
—> rM—tgyev

92CM-40398

Fig. 8 - Write cycle timing waveforms.
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MOS |1 X Y cor Y coe Ycos Ycoa .. coo [ X
X
P )
MISO (13 Y co7 Yco6 ., COMPARE FLAG \ D7 Y 06 .. DO YHiz
LA < C
= tevox '
EXxQZ
—w ""CVDV
TE —|
1
wi t S
Lty REC —e 1evEx
scK W/ \ . l_—\—,_\—i
> M teyvey
92CM-40399

Fig. 9 - Read cycle timing waveforms.
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