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Features

• The PT8A9701P works as the encoder and the

PT8A974P/974LP works as the decoder

• Nine output pins, 5 for forward, backward, left,

right and turbo functions, and 3 functional keys

• Operation power supply for PT8A9701: 3V to 12V

(with series resistor)

• Auto power-off if no key pressed (PT8A9701P)

• Motor current limit to meet toy safety standard

HD271 (PT8A974P/974LP)

• Low operating current

• On-chip oscillator with an external resistor

• On-chip reversing amplifiers

• Built-in 3.7V Zener (Vz) (PT8A974P) and 3.1V

     Zener (Vz) (PT8A974LP)

• Few external components needed

General Description

The PT8A9701P and PT8A974P/974LP is a pair of

CMOS LSIs designed for remote controlled toy car

application. They have eight control keys for

controlling the corresponding motion, i.e., forward,

backward, left, right, turbo and 3 functional keys, of

the remote controlled car. They also have ‘Forward

(Backward)’ and ‘Turbo’ combination application.
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Block Diagram
  Figure 1. Block Diagram of PT8A9701P
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  Figure 2. Block Diagram of PT8A974P/974LP

Package and Pin Assignment
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Pin Description

  Table 1. Pin Description of PT8A9701P

oNniP oNniP oNniP oNniP oNniP emaNniP emaNniP emaNniP emaNniP emaNniP epyT epyT epyT epyT epyT noitpircseD noitpircseD noitpircseD noitpircseD noitpircseD

1 thgiR I DNGotdetcennocnipsihtfidetcelesnoitcnufdrawthgiR

2 CN - noitcennocoN

3 DNG DNG dnuorG

4 drawkcaB I DNGotdetcennocnipsihtfidetcelesnoitcnufdrawkcaB

5 drawroF I DNGotdetcennocnipsihtfidetcelesnoitcnufdrawroF

6 obruT I DNGotdetcennocnipsihtfidetcelesnoitcnufobruT

7 CS O ycneqerfreirrachtiwlangisgnidocneehtfoniptuptuO

8 4F/3F I DNGotdetcennocfi4noitcnuFdna3noitcnuFneewtebelggototelbA

9 2F I DNGotdetcennocfidetceles2noitcnuF

01 OS O ycneqerfreirractuohtiwlangisgnidocneehtfoniptuptuO

11 V
CC

P ylppusrewoP

21 CP O niptuptuolortnocrewoP

31 OCSO O niptuptuorotallicsO

41 ICSO I niptupnirotallicsO

51 1F I DNGotdetcennocfidetceles1noitcnuF

61 tfeL I DNGotdetcennocnipsihtfidetcelesnoitcnufdrawtfeL
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oNniP oNniP oNniP oNniP oNniP emaNniP emaNniP emaNniP emaNniP emaNniP epyT epyT epyT epyT epyT noitpircseD noitpircseD noitpircseD noitpircseD noitpircseD

91,1 1OV,2OV O 2dna1sreifilpmafosniptuptuO

2 DNG DNG dnuorG

3 IS I langisdedocnerofniptupnI

4 ICSO I niptupnirotallicsO

5 OCSO O niptuptuorotallicsO

6 1F O niptuptuonoitcnuf1F

7 thgiR O niptuptuodrawthgiR

8 2F O niptuptuonoitcnuf2F

9 tfeL O niptuptuodrawtfeL

01 1TV I
V590.0revosinip1TVnoegatlovfI:niptupniffo-tuhsotuA

CC
stuptuolla,ces3rof

.yllacitamotuaffotuhseblliw

11 2TV I
V590.0revosinip2TVnoegatlovfI:niptupniffo-tuhsotuA

CC
stuptuolla,ces3rof

.yllacitamotuaffotuhseblliw

21 drawkcaB O niptuptuodrawkcaB

31 3F O niptuptuonoitcnuf3F

41 drawroF O niptuptuodrawroF

51 4F O niptuptuonoitcnuf4F

61 obruT O niptuptuoobruT

71 V
CC

P ylppusrewoP

02,81 2IV,1IV I 2dna1sreifilpmafosniptupnI

  Table 2. Pin Description of PT8A974P/974LP
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Functional Description

In normal operation without ‘Turbo’, forward (backward) out-
put pin of the decoder PT8A974P/974LP sends out a 60Hz
signal. In operation with ‘Forward (Backward)’ and ‘Turbo’
combined, the output signal will be completely high. This func-
tion is depicted in Table 3.

Timing Diagram

Data Format

See Figure 4.

  Figure 4. Data Format

"1"

"0"

Frequency: 500Hz, Duty Cycle: 3/4

Frequency: 500Hz, Duty Cycle: 1/4

Coding Method

Each trigger pin is triggered by corresponding bit of data in
format of  “1”. The data string is 16-bit and divided to four
segments, i.e., Start Code, Data Code, Parity Code and End
code, where

Start Code = 11110.

Data Code =  F  B   T   R   L F1 F3 F4 F2
F = Forward B = Backward T = Turbo
R = Right L = Left F1= Function 1
F2 = Function 2 F3 = Function 3 F4 = Function4

Parity Code = Even parity check result
End Code is for data latch.

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

P079A8TPottupnI P079A8TPottupnI P079A8TPottupnI P079A8TPottupnI P079A8TPottupnI
PL479/P479A8TPmorftuptuO PL479/P479A8TPmorftuptuO PL479/P479A8TPmorftuptuO PL479/P479A8TPmorftuptuO PL479/P479A8TPmorftuptuO

drawroF drawkcaB obruT

drawroF zH06 woL woL

drawkcaB woL zH06 woL

obruT+drawroF hgiH woL hgiH

obruT+drawkcaB woL hgiH hgiH

  Table 3
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested)

Maximum Ratings PT8A9701P

Storage Temperature ....................................................................................................................................... -25oC to +85oC
Ambient Temperature with Power Applied ........................................................................................................ 0oC to +70oC
Supply Voltage to Ground Potential (Inputs & V

CC
 Only) ................................................................................... -0.5 to +5.5V

Supply Voltage to Ground Potential (Outputs & D/O Only) ............................................................................... -0.5 to +5.5V
DC Input Voltage ............................................................................................................................................... -0.5 to +5.5V
DC Output Current ....................................................................................................................................................... 20mA
Power Dissipation ...................................................................................................................................................... 500mW

Storage Temperature ....................................................................................................................................... -25oC to +85oC
Ambient Temperature with Power Applied ........................................................................................................ 0oC to +70oC
Supply Voltage to Ground Potential (Inputs & V

CC
 Only) ................................................................................... -0.5 to +5.5V

Supply Voltage to Ground Potential (Outputs & D/O Only) ............................................................................... -0.5 to +5.5V
DC Input Voltage ............................................................................................................................................... -0.5 to +5.5V
DC Output Current ....................................................................................................................................................... 30mA
Power Dissipation ...................................................................................................................................................... 500mW

Note:
Stresses greater than those listed under MAXIMUM RATINGS may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other conditions above those indicated in the operational
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect
reliability.

Maximum Ratings PT8A974P

Storage Temperature ....................................................................................................................................... -25oC to +85oC
Ambient Temperature with Power Applied ........................................................................................................ 0oC to +70oC
Supply Voltage to Ground Potential (Inputs & V

CC
 Only) ................................................................................... -0.5 to +5.0V

Supply Voltage to Ground Potential (Outputs & D/O Only) ............................................................................... -0.5 to +5.0V
DC Input Voltage ............................................................................................................................................... -0.5 to +5.0V
DC Output Current ....................................................................................................................................................... 30mA
Power Dissipation ...................................................................................................................................................... 500mW

Maximum Ratings PT8A974LP
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DC Electrical Characteristics
  Table 5. DC Electrical Characteristics of PT8A9701P

  Note: These specifications apply for V
CC

 = 3.5V and T
A
 = 25OC, unless otherwise specified.

myS myS myS myS myS noitpircseD noitpircseD noitpircseD noitpircseD noitpircseD niM niM niM niM niM pyT pyT pyT pyT pyT xaM xaM xaM xaM xaM stinU stinU stinU stinU stinU

I
CC

P479A8TProftnerruCylppuS 03 Am

PL479A8TProftnerruCylppuS 03 Am

V
HI

egatloVHGIHtupnI V7.0
CC

V

V
LI

egatloVWOLtupnI 0 V3.0
CC

V

F
CSO

ycneuqerFrotallicsO 901 821 641 zHk

T
A

erutarepmeTnoitarepO 0 07 OC

Recommended Operation Conditions
  Table 4. Recommended Operation Conditions

myS myS myS myS myS noitpircseD noitpircseD noitpircseD noitpircseD noitpircseD snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT niM niM niM niM niM pyT pyT pyT pyT pyT xaM xaM xaM xaM xaM stinU stinU stinU stinU stinU

V
Z

renneZfoegatloV I
Z

Am03~2= 4.3 7.3 0.4 V

I
HO

niPCP-tnerruCHGIHtuptuO

V
HO

V=
CC

V5.0-

3- 5- Am

-ltnerruCHGIHtuptuO
sniPOSdnaCS

3- 5- Am

-tnerruCHGIHtuptuO
niPOCSO

002- 0001- Au

I
LO

niPCP-tnerruCWOLtuptuO

V
LO

V5.0=

2 3 Am

-ltnerruCWOLtuptuO
sniPOSdnaCS

2 3 Am

-tnerruCWOLtuptuO
niPOCSO

002 0001 Au

I
HI

-tnerruCHGIHtupnI
,thgiR,tfeL,drawkcaB,drawroF
ICSOdna4F/3F,2F,1F,obruT

sniP

V
HI

V=
CC

1 Au

I
LI

-tnerruCWOLtupnI
,thgiR,tfeL,drawkcaB,drawroF

sniP4F/3Fdna2F,1F,obruT V
LI

V0=
02- 04- 001- Au

niPICSO-tnerruCWOLtupnI 01- Au
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myS myS myS myS myS noitpircseD noitpircseD noitpircseD noitpircseD noitpircseD snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT niM niM niM niM niM pyT pyT pyT pyT pyT xaM xaM xaM xaM xaM stinU stinU stinU stinU stinU

I
HO

-tnerruCHGIHtuptuO
sniPOCSOdna2OV,1OV

V
HO

V=
CC

V5.0-

003- 008- Au

-tnerruCHGIHtuptuO
dnatfeL,drawkcaB,drawroF

sniPthgiR
3-

Am

-tnerruCHGIHtuptuO
sniP4Fdna3F,2F,1F,obruT

3-

I
LO

-tnerruCWOLtuptuO
sniPOCSOdna2OV,1OV

V
LO

V5.0=

002 0001 Au

-tnerruCWOLtuptuO
thgiR,tfeL,drawkcaB,drawroF

sniPobruTdna
2 3

Am

-tnerruCWOLtuptuO
sniP4Fdna3F,2F,1F

2 3

I
HI

,ICSO-tnerruCHGIHtupnI
sniPISdna2IV,1IV

V
NI

V=
CC

01 Au

dna1TV-tnerruCHGIHtupnI
sniP2TV

05 Au

I
LI

,ICSO-tnerruCWOLtupnI
niPISdna2IV,1IV,2TV,1TV

V
NI

V0= 01- Au

TV

-timiLtnerruC-revO
P479rofsniP2TVdna1TV

03.0 04.0 V

-timiLtnerruC-revO
PL479rofsniP2TVdna1TV

52.0 53.0 V

V
Z

V-renneZfoegatloV
CC

foniP
P479A8TP

I
Z

Am03~2=

4.3 7.3 4 V

V-renneZfoegatloV
CC

fo
PL479A8TP

8.2 1.3 4.3 V

  Table 6. DC Electrical Characteristics of PT8A974P/974LP

  Note: These specifications apply for T
A
 = 25°C, V

CC
 = 3.5V (974P),  V

CC
 = 3.0V (974LP),    unless otherwise specified.
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myS myS myS myS myS noitpircseD noitpircseD noitpircseD noitpircseD noitpircseD snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT niM niM niM niM niM pyT pyT pyT pyT pyT xaM xaM xaM xaM xaM stinU stinU stinU stinU stinU

f
CSO

)2etoN(
ycneuqerFrotallicsO R

f
k002= Ω 901 821 641 zHk

t
NUF

edoCnoitcnuFfodoireP f
CSO

zHk821= 7.1 2 3.2 sm

t
ATS

doirePedoC-tratS f
CSO

zHk821= 7.1 2 3.2 sm

f
CSC

ycneuqerFreirraC f
CSO

zHk821= 46 zHk

t
FFO

emiTffo-otuA f
CSO

zHk821= 2 s

V
CC

egnaRylppuSrewoP - 3 9 21 V

I
CC

tnerruCylppuS dedaolnUtuptuO 03 Am

AC Electrical Characteristics

  Table 7. AC Electrical Characteristics of PT8A9701P

Notes:
1.These specifications apply for V

CC
 = 3.5V and T

A
 = 25OC, unless otherwise specified.

2.The frequency of standard samples is tested on standard testing-board.

myS myS myS myS myS noitpircseD noitpircseD noitpircseD noitpircseD noitpircseD snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT snoitidnoCtseT niM niM niM niM niM pyT pyT pyT pyT pyT xaM xaM xaM xaM xaM stinU stinU stinU stinU stinU

f
CSO

)2etoN(
ycneuqerFrotallicsO R

f
k002= Ω 901 821 641 zHk

t
NUF

edoCnoitcnuFfodoireP f
CSO

zHk821= 7.1 2 3.2 sm

t
ATS

doirePedoC-tratS f
CSO

zHk821= 7.1 2 3.2 sm

I
CC

tnerruCylppuS dedaolnUtuptuO 03 Am

  Table 8. AC Electrical Characteristics of PT8A974P/974LP

Notes:
1. These specifications apply for T

A
 = 25°C, V

CC
 = 3.5V (974P),  V

CC
 = 3.0V (974LP),  unless otherwise specified.

2. The frequency of standard samples is tested on standard testing-board.
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  Figure 5. Typical Application Circuit of PT8A9701P
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