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PT8A9701/974/974L
8-Function Remote Controller

Features

* The PT8A9701 works as the encoder and the

PT8A974/974L works as the decoder

* Nine output pins, 5 for forward, backward, left,
right and turbo functions, and 3 functional keys

* Operation power supply for PTSA9701: 3V to 12V
(with series resistor)

* Auto power-off if no key pressed (PT8A9701)

* Motor current limit to meet toy safety standard
HD271 (PT8A974/974L)

* Low operating current

* On-chip oscillator with an external resistor

*  On-chip reversing amplifiers

* Built-in 3.7V Zener (Vz) (PT8A974) and 3.1V
Zener (Vz) (PT8A974L)

* Few external components needed

Block Diagram
Figure 1. Block Diagram of PT8A9701

General Description

The PT8A9701 and PT8A974/974L 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.

Ordering Information

Device Encoder Decoder
Name
Part
No PT8A9701PE | PTS8A974PE | PTSA974LPE
Lead freel6- .
Package pin PDIP Lead free 20-pin PDIP
Note:

Adding E= Pb-free or Pb-free and Green
Adding X suffix=Tape/Reel

f/2
OSCI —»| . Timing SC
OSCO «— Oscillat Generatdr
MUX SO
Forward—> b
Backward—»
Left —>
Right — Latch Logic Vee
Turbo —] Circuit Control
F1 —>
- E2 — » PC
F3/F4 —»
A A =
Counters
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PT8A9701/974/974L

8-Function Remote Controller

Figure 2. Block Diagram of PT8A974/974L

OSCI — Timing
0SCO Osc1llat Generatcr » Counter
I — 3
S Decoding | [ py A
Circuit
v
—>[>o—> > Right
— Left
—DDO—> y — Backward
— Forward
Latch
v Circuit [ > Turbo
VT2 R VT | —— F1
v Detectot — F2
cC — F3
— F4
Package and Pin Assignment
PT8A9701PE PT8A974P/974LPE
16-Pin PDIP 20-Pin PDIP
. |
Right ] | 16 [ Tef vo2 L | 0V
GND O 3 14 [ oscr SI E 3 1%73 % :’/H
Backward (] 4 13 3 osco OSCl 3 4 mpa
Forward O>s 12 J pc osco 4 5 16 | Turbo
Turbo L 6 11 3 Vee S 6 15 = F4
_scO7 10 3 so Right .H 7 14 Forward
Os o0 F2 o8 13 4 F3
F3/F4 F2 Left O 9 12 Backward
vri 4 10 11 = vt
Top View
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PT8A9701/974/974L
8-Function Remote Controller

Pin Description

Table 1. Pin Description of PT§8A9701

Pin No Pin Name Type Description

1 Right I Rightward function selected if this pin connected to GND
2 NC - No connection
3 GND GND | Ground
4 Backward I Backward function selected if this pin connected to GND
5 Forward I Forward function selected if this pin connected to GND
6 Turbo I Turbo function selected if this pin connected to GND
7 Ne (0] Output pin of the encoding signal with carrier freqency
8 F3/F4 I Able to toggle between Function 3 and Function 4 if connected to GND
9 i) I Function 2 selected if connected to GND
10 SO ) Output pin of the encoding signal without carrier freqency
11 Vee P Power supply
12 PC (0) Power control output pin
13 0SCO (0] Oscillator output pin
14 OSCI I Oscillator input pin
15 Fi I Function 1 selected if connected to GND
16 Left I Leftward function selected if this pin connected to GND
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PT8A9701/974/974L
8-Function Remote Controller

Table 2. Pin Description of PT8A974/974L

Pin No Pin Name Type Description
1,19 V02, VO1 (0) Output pins of amplifiers 1 and 2
2 GND GND | Ground
3 SI I Input pin for encoded signal
4 0OSCI I Oscillator input pin
5 0OSCO 6] Oscillator output pin
6 Fl1 o F1 function output pin
7 Right O Rightward output pin
8 F2 O F2 function output pin
9 Left o Leftward output pin
10 VTI I Agto shut-off input pin:' If voltage on VT1 pin is over 0.095V .. for 3 sec, all outputs
will be shut off automatically.
1 VT2 I Agto shut-off input pin:' If voltage on VT2 pin is over 0.095V .. for 3 sec, all outputs
will be shut off automatically.
12 Backward O Backward output pin
13 F3 O F3 function output pin
14 Forward o Forward output pin
15 F4 o F4 function output pin
16 Turbo O Turbo output pin
17 Vee P Power supply
18, 20 VIL1,VI2 I Input pins of amplifiers 1 and 2
12-07-0007 PT0090-5 07/06/12
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8-Function Remote Controller

Functional Description Coding Method

In normal operation without ‘Turbo’, forward (backward) out- Each trigger pin is triggered by corresponding bit of data in
put pin of the decoder PT8A974P/974LP sends out a 60Hz format of “1”. The data string is 16-bit and divided to four
signal. In operation with ‘Forward (Backward)’ and ‘Turbo’  segments, i.e., Start Code, Data Code, Parity Code and End
combined, the output signal will be completely high. This func- ~ code, where

tion is depicted in Table 3. Start Code = 11110.
Data Code =|F | B | T| R| L|F1|F3|F4|F2|
Timing Diagram F = Forward B = Backward T = Turbo
R = Right L = Left F1= Function 1
Data Format F2 = Function 2 F3 = Function 3 F4 = Function4

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

See Figure 4.
Data code can be any combination of F, B, T, R, L, F1, F2, F3
and F4 except F&B and R&L.
Table 3
Output from PT8A974P974L
Input to PT8A970P
Forward Backward Turbo
Forward 60Hz Low Low
Backward Low 60Hz Low
Forward + Turbo High Low High
Backward + Turbo Low High High

Figure 4. Data Format

"1 | Frequency: 500Hz, Duty Cycle: 3/«

"0" _| Frequency: 500Hz, Duty Cycle: 1/«
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested)

Maximum Ratings PT8A9701

StOrage TEMPETATULE .........coeeiiiiieiiiieeeeete ettt ettt et et e s bt e e s bt esnesae et e eseen e eaeeneennesnesanen -25°C to +85°C
Ambient Temperature with POwer APpHEd ........c..cocooiiiiiiiiiiiiiieieee e 0°C to +70°C
Supply Voltage to Ground Potential (Inputs & V . Only) ........ccoioiiiiiiinininiiiiii s -0.5t0 +5.5V
Supply Voltage to Ground Potential (Outputs & D/O Only) .......cccoceeviiiieniiiiniiieieieeeeeee e -0.5t0 +5.5V
DC INPUL VOLLAZE ....cnveniiiniiiieieeiteteeetete ettt sttt ettt et et b et b et e bt et sbe e bt satesbeeabenbe e b e sbeeabenbeentenne -0.5to +5.5V
DC OULPUL CUITENE ...ttt ettt ettt st ettt et et e b e eat e bt eat e ebeeatesb e e bt eb e e bt ebte bt eabesbeesteabeeabesbtenbeebeeteeseebeeaee 20mA
POWET DISSIPATION ...ttt sttt sttt et b et b e et e s bt ea e eb et e e bt e bt s bt e sbeeste s bt embesbeeabesbt et e ebeenseebeenbeene 500mW

Maximum Ratings PT8A974

StOrage TEIMPETAIULE .....c.eeveeniiriieieiiieieetert ettt ettt ettt e b ettt be e bt e sbe e st e bt esbesbeeate e bt enbeeb e e bt sbee bt smeeneesaeen -25°C to +85°C
Ambient Temperature with POWer APPLEd ..........coiiviiriiiiiiiiiiieeeseeeeeeeetee ettt s 0°C to +70°C
Supply Voltage to Ground Potential (Inputs & V. Only) .......ccooueiiiiiininiiiiiiiniiniiie -0.5 to +5.5V
Supply Voltage to Ground Potential (Outputs & D/O Only) .......ccooeeviiiiiiiiiiiiiiiieieeeeee e -0.5 to +5.5V
DC INPUL VOIEAZE ...ttt ettt ettt ettt e eae e e st e a e saeesae e s e neeanesbeeanesneenneene -0.5 to +5.5V
DC OULPUL CUITENE ...ttt ettt ettt ettt e a et e e e et e et e e st e st eae e st eaee st e s e saeesnesseensesaeeaseennenseennenneene 30mA
POWET DISSIPALION ...ttt ettt et et et e e e st et e s et eane s st emnesae e s e saee s e saeenneeneeneenne 500mW

Maximum Ratings PT8A974L

StOrage TEIMPETAIULE .....c.eeoteetiriieieeiteieeit ettt ettt ettt ettt ettt e bt e bt e s bt e st e s bt esbesb e et eebeenbeebee bt sbeenbesmeeneesaeen -25°C to +85°C
Ambient Temperature with POWer APPHEd .......cocoorueiiiiiiiiiniiieieteec ettt 0°C to +70°C
Supply Voltage to Ground Potential (Inputs & V. Only) ......oooeveiiiiiiiiniiiiiiiiiiiii e -0.5 to +5.0V
Supply Voltage to Ground Potential (Outputs & D/O Only) ......cocuevienirieniniiniiiieneeieseeeeeeeeeeee e -0.5 to +5.0V
DC INPUL VOIEAZE ...ttt sttt ettt et b et be et sbe e besatesbe et e b e e st e sbeeatenbeentenne -0.5 to +5.0V
DC OULPUL CUITENE ...ttt ettt ettt et eae st e s e s b et e eae et e ese e et e e e saeemnesatesnesueesnessnesesaneneennesneennenne 30mA
POWET DISSIPALION ...ttt ettt st s et et e st e e e s st esnesaeesnesae e s e sae e s e saeenneenseneeane 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.
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PT8A9701/974/974L

8-Function Remote Controller

Recommended Operation Conditions
Table 4. Recommended Operation Conditions

Sym Description Min Typ Max Units
Supply Current for PTSA974P 30 mA
o Supply Current for PTSA974LP 30 mA
- Input HIGH Voltage 0.7V .. \Y%
L Input LOW Voltage 0 0.3V \Y%
Fosc Oscillator Frequency 109 128 146 kHz
T, Operation Temperature 0 70 °C
DC Electrical Characteristics
Table 5. DC Electrical Characteristics of PT8A9701
Sym Description Test Conditions Min Typ Max Units
v, Voltage of Zenner I, =2~30mA 34 3.7 4.0 \%
Output HIGH Current - PC Pin -3 -5 mA
I, qu;lg 1:;(? glocg:]esml _ V= V0.5V -3 = mA
Outpu G Surrent - 200 [1000 | uA
Output LOW Current - PC Pin 2 3 mA
I, Outglclzt :rgivgg glesml _ Vv, =05V 2 3 mA
O“tp“tolégg Pci‘;”e“t - 200 1000 | uA
Input HIGH Current -
Pins
Input LOW Current -
Forwardfaﬁward,ie& Right, -20 -40 -100 uA
I, Turbo, F1, F2 and F3/F4 Pins v, =0V
Input LOW Current - OSCI Pin -10 uA
Note: These specifications apply for V.= 3.5V and T, = 25°C, unless otherwise specified.
12-07-0007 PT0090-5 07/06/12
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Table 6. DC Electrical Characteristics of PT8A974/974L

Sym Description Test Conditions Min Typ Max Units

Output HIGH Current -
VOI, VO2 and OSCO Pins -300 -800 uA

Output HIGH Current - _
I, Forward, Backward, Left and Vou = V0V
Right Pins mA

Output HIGH Current - 3
Turbo, F1, F2, F3 and F4 Pins

Output LOW Current -
VOI, VO2 and OSCO Pins 200 1000 uA

Output LOW Current -
I, Forward, Backward, Left, Right V. =05V 2 3
and Turbo Pins mA

Output LOW Current - ) 3
F1, F2, F3 and F4 Pins

Input HIGH Current - OSCI, 10 A
VI1, VI2 and SI Pins 4

Input HIGH Current - VT1 and
VT2 Pins 20 uA

Input LOW Current - OSCI, B
Iy VTI, VT2, VI1, VI2 and SI Pin V=0V -10 uA

Over-Current Limit -
VT1 and VT2 Pins for 974P 0.30 0.40 \Y%

VT T
Over-Current Limit - 0.25 0.35 v

VT1 and VT2 Pins for 974LP

Voltage of Zenner - V. Pin of
PTRAOT4P 34 3.7 4 \Y%

I, =2~30mA
Voltage of Zenner - V. of
PTSAQ74LP 2.8 3.1 34 \Y

Note: These specifications apply for T, =25°C,V .=3.5V (974), V_.=3.0V (974L), unless otherwise specified.
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PT8A9701/974/974L
8-Function Remote Controller

(1) PERICOM'

AC Electrical Characteristics

Table 7. AC Electrical Characteristics of PTS8A9701

Sym Description Test Conditions Min Typ Max Units

f .
0sC —

(Note2) Oscillator Frequency R, = 200k€2 109 128 146 kHz
teon Period of Function Code fosc = 128kHz 1.7 2 2.3 ms
ton Start-Code Period f o= 128kHz 1.7 2 23 ms
foge Carrier Frequency fysc = 128kHz 64 kHz
tom Auto-off Time f = 128kHz 2 S
Vee Power Supply Range - 3 9 12 \Y%
I Supply Current Output Unloaded 30 mA

Notes:
1. These specifications apply for V. =3.5V and T, = 25°C, unless otherwise specified.
2.The frequency of standard samples is tested on standard testing-board.
Table 8. AC Electrical Characteristics of PT8A974/974L
Sym Description Test Conditions Min Typ Max Units
f .
0sC —

(Note2) Oscillator Frequency R, = 200k€2 109 128 146 kHz
ton Period of Function Code fosc = 128kHz 1.7 2 23 ms
torn Start-Code Period f o= 128kHz 1.7 2 2.3 ms
L. Supply Current Output Unloaded 30 mA

Notes:
1. These specifications apply for T, =25°C, V .=3.5V (974), V.=3.0V (974L), unless otherwise specified.
2. The frequency of standard samples is tested on standard testing-board.
PT0090-5 07/06/12
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Figure 5. Typical Application Circuit of PT§8A9701
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PT8A9701/974/974L

8-Function Remote Controller

Mechanical Information
16-pin DIP
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Note:

1) Controlling dimensions in millimeters.
2) Ref: JEDEC MS-001D/6B

]

E
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-

— PKG. DIMENSIONS(MM) ]

SYMBOL| Min Max
A in 4.31
Al 0.51
A2 3.20 3.60
B 0.38 0.57
B1 1.52 BSC
c 0.20 0.36
D 18.80 19.20
E 6.20 6.60
E1 7.32 7.92
e 2.54 BSC
L 3.00 3.60
E2 8.40 9.00
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8-Function Remote Controller

20-pin DIP
. I - El |
b F I el |
M T Q '_E.j_‘ ul
- o = ‘ _i_ b i '
. E| '
——
I E2 "
.ﬂ D - :
PKG. DME NSIONSOIM)
| i1 rirrir SmBoL] Mn | e |
i A AT 4.3
B} I . Al 0.51
RN PRI A2 320 | 380
_T"_,'____" - T'I P | e = 0.38 0.57
._|,.- S B1 1.52 85C
X c 0.20 0.26
L OO O O & & B & R
| €1 | 7 | 792 |
Notec e 254 BSC
1) Controlling dimersions in millimeters. L 3.00 360
2) Ref: JEDECMS-001D/AD E2 840 5.00

Pericom Semiconductor Corparation e 1-800-435-2336e www.pericom.com
Pericom Technology Incorporation reserves the right to make changes to its products or specifications at any time, without notice, in order to
improve design or performance and to supply the best possible product. Pericom Technology does not assume any responsibility for use of any
circuitry described other than the circuitry embodied in Pericom Technology product. The company makes no representations that circuitry
described herein is free from patent infringement or other rights, of Pericom.
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