Hlec

HIGHLAND (SHENZHEN) ELECTRONICS CO., LTD

TX5B/RX5B

REMOTE CONTROLLER WITH NINE FUNCTIONS

Features

- Wide operating TX5B voltage range: 2.4V to 12V; RX5B voltage range: 3.0V to 12V
- TX5B very low Stand-by current

- Auto Power-OFF function for TX5B
- Few external components needed

- RXB5B built-in 3.6V zener

- 9-function remote controller controlling forward/ backward/ turbo/ right-turn/ left-turn/ trigger

1~ 4 functions

General Description

The TX5B/RX5B are a pair of CMOS LSIs designed for remote controlled car applications. The
TX5B/RX5B have nine control keys controlling the motions (i.e. Forward, Backward, Rightward,
Leftward, Trigger 1 - 4 functions and Turbo function) of the remote controlled car. TX5B/RX5B
have Forward (Backward) combined with the Turbo application. During normal operation without
Turbo, Forward (Backward) output sends a 60 Hz signal from RX5B. When Forward (Backward)
and Turbo are both in effect, the output signal becomes completely high. This function is depicted

as below:
I nput O/P Condition
Condition Forward Backward Turbo
Forward LT =60Hz Low Low
Backward Low LT[ =60Hz Low
Forward + turbo ] = high Low ] = high
Backward + turbo Low ] = high ] = high

An Auto Shut-Off mechanism is built-in according to Toy Safety Requirement and effective during
over-current situation in motor driver. The active high input applying to this Auto Shut-Off pin will
turn off the motor. (VT pin, when unused, has to be connected to ground. The transfer point = 1.4V)
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TX5B/RX5B

Pin Assignment Block Diagram
Transmitter TESTR
OSCl —p Timing
RIGHTB 1 16 LEFTB 0500 Oscillator > Generdtor
TESTB 2 15 F1B
GND 3 14 oscl
RIGHTB —»|
BACKWARDB 4 TX5B13 osco LEFTB . ; - . PC
1 ] TURBOB d ncoding ogic S0
FORWARDB 5 2 PC FORWARDB 4: Circuit — Circuit e sc
TurRBOB | 6 11| ] vDD BACKWARDB — |
sc 7 10 e T T T
F34B 8 9 F2B
FIB F2B F34B
Pin Assignment Block Diagram
Receiver
0osCl —p) -
0scO Oscillator > 'IG'lml ng
Vo2 1 22 VI2 > enerator
GND 2 21 Vo1
Decodin
sl 3 20 Vi1 s w Crooing Counter
0sCl 4 19 VDD
0Sco 5 18 TURBO @
FL [ |6 RX5B 17 | r3 V”"DO—’ Vol PLA
RIGHT [ | 7 16 || FORWARD J T
VI2—p So—p VO2 - RIGHT
F2 8 15 Fa o8 | » LEFT
—> > L » TURBO
LEFT 9 14 BACKWARD LRTD »| Control T ARD
VT 10 13 LRTD R?/? — Logic Lacy [ ® FORWARD
— P —» F1
ROB [ | 11 12 [ ] b8 - F2
—» F3
> F4
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TX5B/RX5B

Absolute Maximum Ratings

DC Supply Voltage.......ccccveveeereerernrenninns 0.3V to 5.0v
Input/Output Voltage........... GND -0.2V to VDD + 0.2V
Operating temperature...........cccevevvevenenee. -10°Cto 60°C
Storage TEMPErature..........c.covveveveerenane. -25°Cto 125°C

Electrical Characteristics
TX5B

Comments*

Never allow a stress to exceed the values listed under
"Absolute Maximun Ratings', otherwise the device
would suffer from a permanent damage. Nor is a stress
at the listed value be allowed to persist over a period,
since an extended exposure to the absolute maximum
rating condition may also affect the reliability of the
device, if not causing a damage thereof.

(VDD=9V, Fosc = 128KHz, Ta=25°C, unless otherwise specified.)

Parameter Symbol Min. Typ. Max.
Operating Voltage VDD 2.4V Qv 12v
Operating Current Ipp - - 1.5mA
Stand-by Current ISTR - - 1pA
DC O/P Driving Current (RF) ldrive - 10mA -
AC O/P Driving Current (IR) I drive - 6mA -
AC O/P Frequency Faudio - 500Hz -

RX5B

(VDD=9V, Fosc = 128KHz, Tp=25°C, unless otherwise specified.)

Parameter Symbol Min. Typ. Max.
Operating Voltage VDD 3V oV 12V
Operating Current Ipp - 30mA -
O/P Driving Current | drive SmA - -
O/P Driving Current
(F1,F2,F3,F4) ' SMA ) )
Effect Decoding =0 i 0
Frequency Variation Ftolerance 50% 50%
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TX5B/RX5B

Pin Description

TX5B
Pin No. Designation Description

1 RIGHTB The rightward function will be selected when this pin is connected to GND.
2 TESTB This pin is used for testing mode.

3 GND Negative power supply

4 BACKWARDB The backward function will be selected when this pin is connected to GND.
5 FORWARDB The forward function will be selected when this pin is connected to GND.
6 TURBOB The turbo function will be selected when this pin is connected to GND.
7 SC Output pin of the encoding signal with carrier frequency

8 F34B F3 and F4 function select (sequential trigger)

9 F2B F2 function select
10 SO Output pin of the encoding signal without carrier frequency
11 VDD Positive power supply

12 PC Power control output pin

13 OSCO Oscillator output pin

14 OSCI Oscillator input pin

15 F1B F1 function select

16 LEFTB The leftward function will be selected when this pin is connected to GND.

RX5B
Pin No. Designation Description

1 VO2 Inverter 2 output pin for power amplify

2 GND Negative power supply

3 Sl Input pin of the encoding signal

4 OSCI Oscillator input pin

5 OSCO Oscillator output pin

6 F1 F1 function output pin

7 RIGHT Rightward output pin

8 F2 F2 function output pin

9 LEFT L eftward outupt pin

10 VT Auto Shut-OFF input pin _

If VT voltage exceeds 1.4V, all outputs shuts off automatically.

11 RDB Right disable pin

12 LDB Left disable pin

13 LRTD Left/right turbo disable pin

14 BACKWARD Backward output pin

15 F4 F4 function output pin

16 FORWARD Forward output pin

17 F3 F3 function output pin

18 TURBO TURBO output pin

19 VDD Positive power supply

20 Vi1 Inverter 1 input pin for signal amplify

21 VO1 Inverter 1 output pin for signal amplify

22 V12 Inverter 2 input pin for signal amplify
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TX5B/RX5B

Typical Application Circuit
Transmitter (TX5B Fosc = 128KHz)

| ﬁﬁ IR

AMP
eI Y
R1
3300
1
16 - SF1
— — 100K
2 15 50K
3 14
4 13
5 TX5By, |
6
11
7w 18 8
0.02
01y F ] =
R4
6.8K
Sw

+

RX5B

4 5 6 7 8 91011

L

IN
o]
=
3

2

\ ‘ \ R19
‘ 220,
D2
R14 240K 1N4148
[N
g R18
3300
fosc=128KHz R17
c14 * Ri5 SR1g 300
f— 1,
opF [~ M [0
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TX5B/RX5B

Testing Circuit
Fosc for (RX5B) = 128KHz
Fosc for (TX5B) = 128KHz

TURBO FORWARD

F4 BACKWARD
RF

Transmitter
fosc=128KHz

91K Q ﬂ | P2 »\\ \\ \\ Q\ ;:\ = %
o v | - VvDD
| 16 15 14 13 12 11 10 9 = 22 21 20 19 18 17 16 15 14 13 12 T
=
100xF ) TX5B > RX5B
1 2 3 4 5 7 3 1 2 3 4 5 6 7 8 9 10 11

iH

6
l Ti e ]|

Receiver \:‘\\\\\;‘
102( H

240KQ
T *T T “
LEFTB  RIGHTB BACKWARDB TURBOB FZB RIGHT LEFT
F1B FORWARDB  F34B F1 F2

TX5B output pin (SO) has an inverted phase with RX5B input (SI). If TX5B & RX5B are
connected without using a RF module, an inverter has to be inserted between this 2 pins.

VDD VDD VDD
TX5B RX58
pin 10 pin3
SO } Sl

connect directly

RX5B R6, INDEX

VDD (V) R6
12 2700
9 1800
6 63Q
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MEC HIGHLAND (SHENZHEN) ELECTRONICS CO., LTD

TX5B/RX5B
Data Format
500Hz, 3/4 duty
F1="1"
7 500Hz, /4 duty
Fo="0"

Coding Method:

1 Eachtrigger pinistriggered which corresponding bit of data code will enable to be data
format of "F1"

2 dtart code + data code + parity code + end code

- start code=F1F1F1F1FO

datacode= | F  B| T | R | L | Fl F3 F4 F2

F=Forward B=Backward  T=Turbo
R=Right L=L eft F1=Function 1
F2=Function 2 F3=Function 3 FA=Function 4
- parity code = for parity check
- end code = for (latch data)

* Data code can be any combination of F, B, T, R, L, F1, F2, F3, F4 except for F& B,R & L,
and F3 & F4.
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TX5B/RX5B

Output Tables

Function

Output Status
B|T|R]|]L|F1I|FR2|F3|F4

FORWARD blank=FO0
LEFT + FORWARD

RIGHT + FORWARD

TURBO

TURBO + FORWARD

TURBO + LEFT + FORWARD
TURBO + RIGHT + FORWARD
BACKWARD

BACKWARD + RIGHT
BACKWARD + LEFT

TURBO + BACKWARD

TURBO + BACKWARD + RIGHT
TRUBO + BACKWARD + LEFT
LEFT H
RIGHT H
FUNCTION1
FORWARD + FUNCTION1 Z
FORWARD + TURBO + FUNCTION1 H H
TURBO + FUNCTION1 H
BACKWARD + FUNCTION1 Z
BACKWARD + TURBO + FUNCTION1 H|H
LEFT + FORWARD + FUNCTION1 Z H
RIGHT + FORWARD + FUNCTION1 Z H
LEFT + BACKWARD + FUNCTION1 Z H
RIGHT + BACKWARD + FUNCTION1 Z H
LEFT + FUNCTION1 H
RIGHT + FUNCTION1 H

H

NIN[(N|T

TIT|(T|T
I|IT(T|T

TIIT|IT|IN|N|[N

similar for FUNCTIONZ,
FUNCTIONS
FUNCTION4

I|T|T|(T|T|T|(T|T|T|T|T|T

H = high level
Z = 60Hz flash

Thus, as shown in the table, we can see that there are more than 50 states of function combinations
from these 9 control keys.
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TX5B/RX5B

NOTE:

(1) LRTD pin functions as an option pin for LEFT/RIFHT turbo disable.

"LRTD" Key selected Output Function
HIGH (OPEN) FORWARD + LEFT (RIGHT) + TURBO | FORWARD + LEFT (RIGHT) + TURBO
LOW FORWARD + LETT (RIGHT) + TURBO FORWARD + LEFT (RIGHT)

(2) TX5B F34B is sequential trigger pin, it controls F3 & F4 output at the receiver

F34B

(TX input) u
F3
L]

(RX output)

F4B
(RX output)

]

Bonding Diagram

TX5B
RIGHTB LEFTB F1B
Designation X Y
D oscl D S - —
GND GND -352,0 85.0
BACKWARDB  -3520 -1035
0SCo FORWARDB -352.0 2085
D BACKWARDB D TURBOB 3520 -2935
sC 3455 -687.0
F34B 1210 7415
sbout TX5B F28 5255 7415
-0 mm D FORWARDB PC D SO 930.5 -734.5
VDD 988.0 5035
PC 988.0 3155
0Sco 9885 -1330
OSCl 9885 50.5
D TURBOB VDD D F1B 609.0 289.8
LEFTB 2045 2895
RIGHTB 2000 2895
F34B F2B SO
= ] ] ]
Unit: inum
X: 1800 Y: 1360
m about 1.8 mm M Note: Substrate is connected to VDD
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TX5B/RX5B

RX5B
0 gooogg X
Sl GND VO2 VI2 vol Vi1

VDD OsCI 6.03 86.715

D oSl 0SCO 6.03 66.78

F1 6.03 47.52

R 6.03 26.64

T D F2 6.03 8.325

L 28.035 7.02

D 0sco vT 36.495 7.02

RDB 44,955 7.02

LDB 54315 7.02

about LRTDB 62.775 7.02

254 mm RX5B B 71.235 7.02
D F1 F4 93.24 8.325

D F 93.24 26.64

F3 F3 93.24 4752

T 92,52 7164
VDD 92,52 85.365

D R VIl 8226 93.15

E D VOl 70.965 93.15

VI2 58.41 93.15

vO2 47.115 ggig

D 2 L VT RDB LDB LRTDB B S.ND 3?255 93.15

LD ) O OO P | |
Unit: in mil
X:100 Y: 100
M about 2.54 mm M Note: Substrate is connected to VDD
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