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DTU1552

Keyboard Interface Controller

DATA SHEET

TO OUR VALUED CUSTOMERS

It is a rule for us to try to provide our valued customers with the best documentation possible to ensure the successful
implementation and use of our products. We will continue to improve our documentation to provide you with the maximum for
your needs.

To obtain the most recent version of this data sheet, please visit our web site at http://www.dimitech.com or contact as at
one of our publicly available email addresses.

You can determine the version of a data sheet by checking its version number found on the bottom left corner of the front
page.
Every effort is made to verify the accuracy of information provided in this document, but no representation or warranty can be

given and no liability assumed by Dimitech with respect to the accuracy and/or use of any products or information described in
this document.

Any other products or information, subject to patents or innovations and mentioned in this data sheet are property to their
lawful owners.

Dimitech will not be responsible for any patent infringements arising from the use of these products or information, and does
not authorise or warrant the use of any of its products in life support devices without an explicit and official written permission.

Dimitech reserves the right to introduce changes to this document as well as the device(s) that it describes.

© 3/2012 Dimitech Pty Ltd, Document Version 3
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1. Overview

Feature Highlights

Minimum number of external components

A special “Shift” button allowing detection of combinations

Only one host line required

Built-in algorithms for contact de-bouncing and error detection

Simple and consistent rich data output message

RoHS compliant

Typical Applications

General use in keyboards and other contact detection systems

Ordering Codes

Device Marking Package
DTU1552T blue dot SO0T23-6
DTU1552P DTUP DIP-8

1552
DTU1552R blue dot DFN-8
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2. Pinout

SOT23-6 DIP-8, DFN-8
IN =|1 6|= SHIFT NC =|1  8|= SHIFT
GND =|2 5= Vdd Vdd =|2  7|= GND
CAL =|3 4|= OUT OUT =|3 6]|= NC
CAL =|4 5|= IN

Pinout Summary

Pin Pin (DIP, Name Type Description
(SOT23) | DFN)
1 5 IN Al |Contact circuit input
2 7 GND P Ground
3 4 CAL Al |Auto-calibration input
4 3 ouT 0] Serial data output
9600 bps, 8N1 protocol
5 2 Vdd P DC power supply, positive lead
6 8 SHIFT I “Shift” contact input
N/A 1 NC - No connection
N/A 6 NC - No connection
Legend:

I - input with CMOS levels O - digital output P - power pin
Al - analogue input

Input sub-circuit. A series of up to 16 resistor/switch pairs forms the switch area. See
Application Circuit for more detailed information.

CAL

Analogue input for self-calibration voltage. It forms the bottom part of a voltage
divider, which top part is formed by the R; ... R, resistors (see Application Circuit).
By taking an initial measurement of the voltage on this input, DTU1552 is able to
determine the total number of resistors (and switches) connected in the input sub-
circuit.
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In addition to that DTU1552 continuously self-calibrates in order to maintain stable
and accurate operation over a wide temperature range.

ouT

Serial data output. The protocol complies with the standard UART 9600 bps, 8-bit
word, no parity, one stop bit interface (transmit only) at TTL level. The line can
directly feed the RX input of a microcontroller.

Vdd

Power supply positive lead. In order to assure reliable operation, the power supply
must be well filtered with minimum ripples. One or more ceramic decoupling
capacitors with total capacitance of at least 0.1uF should be used and placed on the
board as close as possible to the pin.

SHIFT

An input for additional “Shift” function switch. The status of this input can read

independently and combined with the status of IN port to determine a combination of
two simultaneously closed switches.
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3. Output Protocol

DTU1552 creates a two-byte output message, which is sent to the host on every 20%

millisecond:

Byte 1
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Error Shift Status 0 Code

Byte 2
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Time counter (in periods of 20ms). Does not roll-over after reaching value of 255.
This counter gets reset upon every change of bits in Byte 1

Byte 1 bits

Error

This bit is set in one in an error condition has been discovered.

Shift

This bit is set in 1 if the “Shift” contact is detected to be closed. Otherwise is 0.

Status

This bit is set in 1 if any of the contacts in the IN circuit is detected to be closed.
Otherwise is 0.

Code

The code of a detected closed contact. Has meaning only if the bit “Status” is 1.
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4. Electrical Parameters

Parameter MIN. TYP. MAX. Dim.
Power supply voltage on pin Vdd with 2 5.5 Vv
respect to GND
Input voltage applied to IN, CAL and SHIFT| Vdd-0.5 Vdd+0.5 |V
pins with respect to GND
Digital logic “high” voltage 0.8vdd Vv
Digital logic “low” voltage 0.8 Vv
Maximum current into Vdd 80 mA
Current sunk by any pin 20 mA
Current sourced by any pin 20 mA
Power supply current® 620 HA
Ambient temperature -40 +125 |°C
Storage temperature -65 +150 |°C

(1) Environment temperature +25°C
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5. Application Circuit

n<=16

R o

L
Rin Cin . 15 . Rh =
— IN SHIFT |—
7T GND  Vdd = =Vdd
CAL OUT
Ceal C

DTUL552T
I Host MCU

DATA » = UART_RX

-

The recommended values of the components may vary but are an important factor in
the overall power consumption of the circuit. The two capacitors Ci, and Ce are
optional, however their existence sharply improves the stability and accuracy of the
inputs. Best results are achieved with Ci, and Ce in the range 500pF through 5nF.

The actual number of switches and resistors can be determined as a number “n”,
where 0=ns16.

For normal operation the resistors R; ... Ry, as well as R, must be all of the same
value, while Ri, must be of value much bigger than the sum of the other resistors:

Ri=R;=R3s=... =Rn1y =Ry =Ra, where 0=n=s16

and

Rin > (Z(Rlan) + Rcal)

Resistor Ry and switch SH are optional and required only in case the “Shift” function
is used. The value of Ry is not of a great importance (except for the total power
consumption) as long as it is kept within the range 2k though 200k. For BOM
optimisation, this resistor could have the same value as Rca.

Capacitor C, is for power decoupling. It should be physically located on the board as

close to the Vdd pin as possible. Recommended values are in the range 100n through
10uF. A ceramic capacitor can be used with success.

Recommended values:

Raa = (75000/n) [Ohm], where 'n'is the number of switches in the circuit
Rl Rn = Rcal

Cea =1n
Rn =1M
Cn =1n
Rh =100k
C =1u
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6. Packaging

Package “T” (SOT23-6)

- 2.80 -
- »
3.00
6 4
|
See Note 7 |
EXAMPLE i A
TOP MARK ]
Ma ’
1.50
-1~ =TT [170
PIN1 —|
RS
A4

TOP VIEW

o [ —

Ing

“
=
=

o
=)
4
|
|
'
g
o
=)

RECOMMENDED FOOTPRINT

1.30

A
—1.45 MAX
J_ ¥ SEATING PLANE
0

SEE DETAIL "A"

_L 0.09

x 0w

Tl fe

0.15

_0.30
0.50

FRONT VIEW

GAUGE PLANE
0.25 BSC

QEI A“ “ A”

DTU1552

SIDE VIEW

NOTE:

1) ALL DIMENSIONS AREIN MILLIMETERS.

2) PACKAGE LENGTH DOES NOT INCLUDE MOLD FLASH,
PROTRUSION OR GATE BURR.

3) PACKAGE WIDTH DOES NOT INCLUDE INTERLEAD FLASH OR
PROTRUSION.

4) LEAD COPLANARITY (BOTTOM OF LEADS AFTER FORMING) SHALL
BE 0.10 MILLIMETERS MAX.

5) DRAWING CONFORMS TO JEDEC MO-178, VARIATION AB.

6) DRAWING IS NOT TO SCALE.

7) PIN 1 IS LOWER LEFT PIN WHEN READING TOP MARK FROM LEFT
TO RIGHT, (SEE EXAMPLE TOP MARK)
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Package “P” (DIP8)
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Package “R” (DFN8)
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5. EXPOSED PAD SHALL BE SOLDER PLATED
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TOP AND BOTTOM OF PACKAGE
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