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Digital proportional Remote Controller

Application Notes
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Why proportional control

Simple action control Proportional control

Left:

no turn, full left turn

Forward:

stop, low-speed, high-speed ~ Leftturn wheel:

(100% full) O center, 1 degree, 2 degree...
Example: Forward:

PT8AQ77/978... 0 stop, 1%, 2%..100%

(Forward, backward, left, right, turbo.).
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Two CH Digital proportional control

"“Sﬁgi‘(?\/?/'gm

5 bit data for proportional A
-15, -14, -13, ..-2, -1, O, &5
1,2,3,..13, 14, 15 %

- =

CH1 + CRC1 + CH2 + CRC2
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Digital Proportional Remote Controller

Two CH Analog proportional control

CH1

CH2
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Traditional proportional control
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PT8A995/996

Overview
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Receiver IC ----- PT8A996

Integrated servo controller (except power transistor)
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Transmitter IC ------ PT8A995

code, modulation, RF Amp
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PT Digital Proportional Remote Controller

F/B F/B
L/R L/R
F1 PT8A RE RE PT8A Fl
F2 71995 7 filter recaiver > 995 > 2
offsetl offset
offsat2 FB

 PT8A995 works as encoder and PT8A996 works as decoder
« Two Digital Proportional channels, 5Bit resolution ratio (+/-15 steps)
e Two Fine-tuning for Digital Proportional channels (offset +/- 3 steps)

 Tow nominal control channels
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PT Digital Proportional Remote Controller

* Build-in 5bit AD convector
» Using Manchester code with out DC offset
 Build-in DPLL for data Sample to improve bit error rate

 Tow motors over-load protection to meet HD271 safety
specification

* One Attach pin compatible Futaba S3003 servo set
* Few external components needed

 Built-in voltage regulator (996P)
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Build-in complete RF circuit (995P)

Build-in RF low voltage PA, 6V, 50mW @27MHz (995P)

Build-in tow stage amplifies to improve sensitivity (996P)

Base band signal sensitivity overmatch 5mVpp (996P)
» With super-regenerative RF sensitivity overmatch —100dbm (996P)
* One complete closed loop adjustment for servo motor (996P)

* One open loop adjustment for motor speed (996P)
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PT8A995 Block Diagram

OSCl— Oscillator |— Timing >
OSCO «— Generator Encoder — PC
&
F1 »| Logic SC
F/IB —» ) Control » |Rout
LIR—» 1 F2 —»
OFFSET1 —»
OFFSET2 —» ?
Reset
SC —» \/
CAl —» OREC |, RFout 2 P%"‘fr
CA2 «—
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Internal A/D Converter of PT8A995P

B —1 »

» DO
LIR ——» A > D1
MUX A/D » D2
Offsetl —Pp » D3
» D4

Offset2 ——» I

CLK

* /B, L/R Proportional channels, 5Bit resolution ratio (+/-15 steps)

* Two Fine-tuning (offsetl, offset2) for Digital Proportional channels (
+/- 3 steps)
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Offset balance resistor PT8A995P

* |Independence offset input compliant 2-channel pistol grip radio

* Internal base when using machine Fine trims for two-stick radio
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Analog Voltage and Digitized Values

QAZ 4
1111 | * Input Range Is ¥Vdd
g (-15 ~ +15 step)
i
e Central point is ¥2Vdd
10000 |
01111 E
:
:
|
00000 - >
47/128V pp 12V pp 81/128Vop SA
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Encoder

Odd Frame 01111110 111 |FB4FB3 |O | FB2-FBO | F1 1 F31 0| CRC

Even Frame 01111110 OOOIRLARL3 |O I RL2RLOIF21 F4]1 0] CRC
Notes:

FB4-FBO: F/B values;
RL4-RLO: R/L values;
F2-F1: function value;
F4/F3 are reserved
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Manchester base band code scheme

Original
Data Code

Manchester —
base band code t

« Using Manchester code without DC offset

 Manchester code have enough edges for receiver recover clock

Page 17



PT Digital Proportional Remote Controller

Internal RF Modulation (AMK)

 Integrated modulation RF circuit for easy application
» Can use fundamental crystal or third-tune crystal

* The RF frequency can be 27MHz or 49MHz

* Low voltage RF PA for 6V Batteries power supply
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PT8A996 Block Diagram

Sl
Y
OSCl —>|  osC | Timing »| Filter
0SCO <+— Generator
— Right
Seria — Left
DPLL »| CRC » To || PWM [— Forwad
— F2
A
VT1 > T
VT2 > Current
Vv Limiter
‘< | REF |Vref SRV —»  Ap
VIl >{ » VO1 VI2 >{ » VO2
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Amplify (PT8A996)

| [l
I I

* The base-band signal is amplified in two stages amplifier.
« With external RC build a band-pass filter to reduce noise.
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DPLL (PT8A996)

2.37kHz
Up-
—P

Counter
SI-F CLK=1.18kHz
——» DPD —p N-Countet——»

Down-

Counter

151kHz

* DPLL recover clock from base band signal
 Use DPLL out Sample the data
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Motor Over-Load Protection

 VT1 and VT2 Pin is use for Over-load protection

« Use Rs detect Motor current

« Once VT keeps effective more than T, and ineffective less than T,
the chip enters over-load protection mode. It will disable all output.
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Application Cir cult
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Digital Proportional Remote Controller
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Proportional Remote Controller

vee?
26
vec? ci6 20
o.ll)llu
R25 T2 FLL
L T
T3 p4 3 H
2u
ry 5 .2u
1N60
S
==c17 cu4
20p I(Isaop
VT15 L]
018 R27
510
3 8 7

SRV LEFT

PC RIGHT

E1) BACKWD

F2 FORWD
PT8A996

veel
vee? & Sy sw1
! — YWV 0- 0.
Switch _—I_— B1
R20 N =
o e 10 C10 9 36v
01U 100u _x| 470u | 0.du
. -— B2
Rr2] I 36v

D1
NIMA43L

V.(I}Cl

VT12

VT11
IRFZ48N

Page 27



