HOLTEK

NAHD
HT6P60
Rolling Encoder

Features

Operating voltage: 6V~12V

Low stand-by current

Rolling code transmission

Work with HT6P60M (encoded HT93L.C46)

ted at a time.
¢ A built-in regulator for EEPROM power
"~ supply
* 8 data tnputs
- 4 direct data input pins (D0~D7)
- A 4-level data input pin (D0-D3)

Applications

* Burglar alarm system
* Smoke and fire alarm system
» Garage door controllers

¢ Car door controllers

General Description

The HT6P60 is an encoder CMOS LSI for re
mote control system applications. It pairs witt
the rolling decoder of the HT6P50.

The encoded information words, each consist:
of a set of customer codes, data codes, synchro
nize bit and rolling addresses are transmittec
on the DOUT pin via an RF or Infra-Red trans
mission medium after a trigger signal is re
ceived. The trigger signal include
DATA1~DATA4 pins, which are all active hig

2 frames of word minimum can be transmit-

* Internal oscillation resistor for 8/16 pins
package

» External oscillation resistor for 16 pins
package

* 56ms or 28ms of key debounce time
selectable for DATAO~DATAA4 pins

“« 8DIPor 16 DIP/SOP

Car alarm system

Security system

Cordless telephones

Other remote control systems

e & ¢ o

or the DATAO pin alone has a voltage level
input.

When the chip in active, at least an odd and a
even frame which compose a word will be trans-
mited, depend on the active duration of the
trigger signal.

The customer codes of the HT6P60 are stored in
the EEPROM (HT6P60M). The HT6P60 also
provides a regulator as a power supply for the
EEPROM.

7th Aug '96




HOLTEK ; ‘

HT6P60
Pin Assignment
\J
osci] 1 16 VDD
osc2 2 15 ACs
DATAO(] 3 14 [JsK
DATA1] 4 13 DO e —
pATA2[] 5 12 Dol vooL] 1 spPcs
DATA3[] 6 11 [Avss DATA0] 2 7asK
DATA4C] 7 10 [JDouT VEEL] 3 63 DO/O!
VEEL] 8 9 [dLocK pout]4 5[3vss
HT6P60 H '6P60
- 16 DIP/SOP . 3DIP
Block Diagram
CSSKDO VDD VEE VSS
Y VX
DATA1 Q3 pebounce EEPROM 4.5v Clock
D A‘I:A 40' > Circuit INTERFAC Regulator Pre-Divider
4
A/D Stand-by State Control
DATAO G Converter Control Decoding PAL o Circuit
q
y ; £ y
Level Data Formate Y LOCK
0sC Shift "I Generator Butfer »O DoUT

0sC1

0sc2
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HT6P60
Pad Coordinates
o} Q Unit: mil
g & 8 g — —
al a
E] No. X Y INno. X Y
DATAG| [T] SK 1 -5000 3213 | 9 5036 -11.97
DATA1| [2]
OATAZ Do 2 -50.00 2394 | 10 5009 -3.87
DATA3| [3] ©0) 3 -50.00 1584 | 11 50.54 19.67
DATA
4 o 4 -5000 7.02 | 12 5054 33.93
' 5 -50.00 -1.08 | 13 3249 46.67
6 -19.17 -47.25) 14 16.74 43.16
& 7 2502 -4725| 15 -5.94 47.70
- = 8 3740 -47.25| 16 -37.62 47.70
m 8 g
X 4

Chip size: 113 x 106 mil?
* The IC substrate should be connected to VD] in the PCB layout artwork.

Pin Description

Pin Internal ..
Name Vo Connection Description
Oscillator With an inte 1al oscillation resistor for internal oscillator circuit
0OSC1 —_— For the 8 DIf version, the internal oscillator resistor is selected as
Resistor
default
0SC2 I - Oscillator ir 1t pin
This pin con :cts an external resistor to VDD as an oscillator.
Voltage 4-level anal: data tnput pin
DATAO I Com argator The level of iput voltage is decided by D0O~D3 (the external data
P switches, set :he Application Circuits)
DATA1~ I CMOS IN | Inputpinsfr data D4~D7 setting and transmission enable, active
DATA4 Pull-Low | high
VEE I — Negative pa' er supply (GND)
LOCK O Tri-State | To control pr ver supply and reduce power dissipation, active high
DOUT 0 Tri-State |Encoder dar serial transmission output
VSS 0] — Regulator vt tage output, (VDD-VSS)=4.5V
DI I CMOS IN | Data input | om EEPROM (connected to DO pin of EEPROM)
DO ) Tri-State | Data output .0 EEPROM (connected to DI pin of EEPROM)
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Name o

Pin Internal
Connection

Description

SK 0

CMOS OUT

EEPROM)

Serial clock ou

put for EEPROM (connected to SK pin of

CS 0

CMOS OUT

EEPROM chi:

selection signal output

VDD I —

Positive powe:

supply

Approximate internal connection circuits

CMOS IN
Pull-Low

CMOS OUT

CMOS IN

Tri-state

OE

DATAO

DATAD

vDD

[ERSINS I ey

0sc1 W\

0SsC1,08C2

oscz [F— 1
1.;

Absolute Maximum Ratings

Supply Voltage. ................
Storage Temperature......

-0.3Vto12'

Input Voltage.......................Vss-0.3 to Vpp+0.3

Operating Temperature

-20°C to 75°C
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Electrical Characteristics (Ta=25°C)
est Condition .
Symbol Parameter - - Min. | Typ. | Max. | Unit
Vi Condition
Vpbp Operating Voltage - — 6 — 12 \%
VREG Regulator Voltage (VDD-VSS) - — 3.5 4.5 5.5 \Y)
6 — 3 5 uA
IstB Stand-by Current —- -1 Oscillator stops.
o — 6 10 nA
6' |No load — 200 | 400 | pA
Iop Operating Current —- — Fosc=48KHz
12 " | Rose=430KQ — | 400 | 1000 | pA
loH1 DOUT Source Current 6 Vou=0.9Vpp -0.8 -2 — mA
IoL1 DOUT Sink Current 6 |VorL=0.1Vpp 1 3 — mA
ViH “H” Input Voltage € — 4.5 — VDD \%
ViL “L” Input Voltage € — 0 — 1.5 \Y%
RDATA DATA1-DATA4 Pull-Low 6 ViL=0V 30 70 | 150 | KQ
Resistance 167 20 43 | 90 | KQ
15 16 20
VINt DATAQ Levell Input Voltage - — 50 20 >0 VbD
\% DATAO Level2 Input Voltage - — 1L 1z B Vb
IN2 P g 20 | 20 | 20 D
v DATAO Level3 Input Voltage | - _ L322y
IN3 P 8 20 | 20 | 20 | PP
V. DATAQ Level4d | t Voltage 4 S 5 V
IoH2 LOCK Source Current ¢ 7 | Vou2=0.9Vpp -0.8 -2 — mA
loLz LOCK Sink Current t / | VorL2=0.1VpD 1 2 — mA
loHs SK Source Current t 7 | Vors=0.9Vpp -0.5 -1 — mA
IoLs SK Sink Current {7 [ VorL3=0.1Vpp 0.5 1 — mA
IoH4 CS Source Current { / | VoHs=0.9VpD -1 -1.5 —_ mA
lor4 CS Sink Current 1V 1 Vors=0.1VpDp 0.5 1 — mA
e o | ® | 0 | @ |
Fosc Oscillator Frequency 1V
Internal Rosc 31 48 65 | KHz
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Functional Description

The HT6P60 is a series of rolling encoders de-
signed for use in remote control systems. Ii.
pairs with HOLTEK's rolling decaders of the
HT6P50 series. The HT6P60 can interface with
an EEPROM (HT6P60M) which stores the roll-
ing address and customer codes of the HT6P60.
A maximum of 8 sets of data can be provided to
the HT6P50 for output control.

HTeP60OM

The HT6P60M is an EEPROM that stores th:
rolling address and customer codes of th:
HT6P60. After the rolling address and custome:
codes are written in the HT93LC46 throug!
HOLTEK's toaling, the HT93LC46 is named ths
HT6P60M.

Operation

The HT6P60 begins a 2-frame transmission cy-
cle upon receipt of a transmission trigger
(DATA1~DATA4 are active high or DATAQ has
a voltage input). This cycle will repeat itself as
long as a transmission trigger signal exists.
After the transmission trigger signal is re-
leased, the encoder output completes its final
cycle and then ceases (as shown in Fig.1). The
LOCK pin is activated to reserve LSI power
only if there is transmission data output.

DATAQ or [
DATA1-DATA4 I
| |4 <1word j&— >1word —»]
28 or 56 ms 28« 56ms
DouT - | I
¢ Transmitted
1 word 3} Continuously 1 d
28 or56 ms 28 56ms wor
LOCK | I ¢ l

Fig.1 Transmiss in timing for the HT6P60

Information word

A complete information word is made up of
frames (an odd frame and an even frame) ¢
information. It consists of periad bits, a synchrt

v odd frame

f g

A compl: » information word

nize bit, a data code, an address code, and a
customer code.

.

even frame
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Address/Data programming

After a set of customer codes has been received.
the customer code of the HT6P60 can be ex
panded by HOLTEK's tools. The expanded cus
tomer codes are stored in the externa
EEPROM. If a transmission enable signal it
applied, the encoder scans and transmits the
expanded customer codes, rolling address, ant
an external data code serially.

HT6P60M

A 4

DATA1

DATAZ
DATAG
DATAl

HT6EP6U

Power control

The HT6P60 provides a LOCK pin to resers
LSI power. To reduce system power dissipatic

504
ﬁDSt
ﬂDS !

the LOCK pin can function as an electron :

switch to control the external transistor. !

soon as one of DO~D7 keys is triggered (tran -

mission is enabled) the LOCK pin turns hig
the LSI power switches on, and the signal is s
high until the LSI transmission is complete
Once the transmission is terminated, the LOC
pin turns low, and the LSI power switches o
The figure below illustrates the application
LOCK pin as system power control. As for the
pin package of the HT6P60, the LOCK pinisr
bonded out, so the CS pin can replace the LO(
pin and control the LSI power.

vCC vCC
VDD vDD
LOCK Ccs
VEE Vee
7; HT6P60 77(: HT6P:
- 16 DIP/SOP -8D

»

N TN ey

The data code is set by a push button or elec-
tronic switches, which are made up of 4 digital
keys (only for the 16 pins package) and with 4
analog keys. The DATAO pin connects with an
internal comparator to detect which analog key
has been pressed.

The following demonstrates an application of
the HT6P60 and the ratio of RO:R1:R2:R3
(8:8:6:9).

vbDD

R1
(Analog keys)

o

(Digital keys)

Transmission enable

The HT6P80 transmission is enabled by apply-
ing a high signal to one of the data pins
DATA1-DATA4 or applying a level voltage that
is greater than 1/10Vpp to the DATAO pin.

!
vDD

DATAQ

DATA1 —ﬂg—"’b
DATA2 —3"8254

DATA3 }—3 gj ]

DATA4 }—3 822
HT6P60
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KEY Input Level
4 6
Do L VDD ~ 5= VDD
D1 Z vpp -~ vDD
20 20
11 13
D2 22 vDD ~ 2 vDD
D3 L ypp - vbD
20

System oscillator

The HT6P60 is built in with an RC oscillatc
with an internal oscillation resistor to minimiz
external components, however the internal re
sistor may present high tolerance due to vari
ation of VDD, temperature and process. If :
more stable oscillator frequency is required, tt
application with an external reistor is recom
mended. For the internal oscillation resisto
application, the OSC1 pin is connected wit:
VDD whereas the OSC2 pin is left open. For th
8 DIP version, the internal oscillator resistor i
selected as default.

Hosc% VDD vDD
osc2 O—{osc2

O—0scC1 0osct
7,[; vss ”l-; VSS
HT6P60 HT6P60
~16 DIP/SOP - 16 DIP/SOP
External osciliation Internal oscillation
resistor resistor

Flowchart

‘ Power on ’

»

Stand-by mode

No Transmission

enabled ?

1 data word
transmitted

Y

Transmission
still enable ?

1 data word

transmitted 1 data word
finish transmitted
continuously

|

1 complete word
transmitted

1
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Application Circuits

- 16 DIP/SOP
RF
- osc1  vopfe :
L osc2 _I
‘ csf>Yes  vopfl
DATAO ry— -
K SK NC H-
DATAT p— .
DO ol Ne Fo-
. D! :f oo vssf?
; DATA2  VSSI™7 HTBP6OM ]
* DATA3 0
‘ DATA4 DOUT;
7}7_; VEE  LOCK
HT6P60 :l
~ 8 DIP
VoD
8550
1K
8050 =01,
1K
) csP——Ucs  vop B
C. A0 SK ; 2 SK NC%
DVDO DI ne je
o vsss lawiloo  vss i
T 10K
T6P60 HT6P60M

Note: Typical infrared diode: EL- L2 (KODENSHI CORP.)
Typical RF transmitter: JE 220 (JUWA CORP)
The ratio of RO:R1:R2:R3={ 8:6:9.
A reference value of RO, RI R2 and R3: 33KQ, 33KQ, 24KQ, 36 KQ.
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