
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































KA8309 LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS (Continued) 

Characteristic No. Symbol Test Conditions Min Typ Max Unit 

0 Spindle Servo Gain 29 Aspo SG = 10Hz, 20mV 14 16.5 19 dB 
c: 

Max. Output Voltage 1 30 VSPP1 1.78 V C1l SG=1,OVoc en 
C1l Max. Output Voltage 2 31 VSPP2 SG = -10Voc -1.78 V 15 
c: 

Max. Output Voltage 3 32 VSPP3 SG = 1.0Voc 1.13 V 'a' 
en 

Max. Output Voltage 4 33 VSPP4 SG = -10Voc -1.13 V 

PLL Reg. Output Voltage 34 Vreg 3.3 3.5 3.85 V 

Self-running Frequency 35 Fvco V1=OmV 7.4 8.6 9.7 MHz 

...J Frequency deviation from Fvco, ...J Frequency Deviation 1 36 D.F1 7 11 15 % a. V1 = 148mV 

Frequency Deviation 2 37 D.F2 V1 = 148mV -15 -11 -7 % 

Sexs Low Level 38 VSENS -1.98 V 

COUT Low Level 39 VCOUT -1.98 V 

FZC Threshold Value 40 VTZC 39 50 61 mV 

ATSC Threshold Value 41 VATSC1 Value of E when SENS becomes -45 -26 -7 mV 

ATSC Thre'shold Value 42 VATSC2 high (=1.1V) by E1 to E4 7 26 45 mV 

TZC Threshold Value 43 VTZC Varying SG = OV -20 0 20 mV 

SSTOP Threshold Value 44 VSSTOP -65 -50 -35 mV 
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KA8309 LINEAR INTEGRATED CIRCUIT 

TEST METHODE (SWITCH CONDITIONS) 

No. Symbol 
SW Conditions I Bias Conditions Input Test 

S1 S2 S3 S4 S5 S6 S7 sa S9 S10 S11 SD E1 E2 E3 E4 Point Point 

1 Alcc 00 0 0 0 0 10 
2 Dlcc 0 0 0 0 37 

3 A.DIEF 0 0 0 0 19 
43 

4 IDGND 0 0 0 0 26 
5 GFED 08 0 0 0 0 48 5 
6 VFEOF 0 0 0 0 0 0 48 5 
7 VFE01 0 08 0 0 0 0 48 5 I 
8 VFE02 0 08 0 0 0 0 48 5 
9 VFE03 0 0 08 0 0 0 0 48 5 

10 VFE04 0 0 08 0 0 0 0 48 5 
11 VSRCH1 02 0 0 0 0 5 
12 VSRCH2 03 0 0 0 0 5 
13 GTEO 0 26 0 0 0 0 45 11 
14 VTEOF 0 13 0 0 0 0 45 11 
15 VTEP1 0 25 0 0 0 0 45 11 
16 VTEP2 0 25 0 0 0 0 45 11 
17 VTEP3 0 0 25 0 0 0 0 45 11 
18 VTEP4 0 0 25 0 0 0 0 45 11 
19 VJUMP1 2C 0 0 0 0 11 
20 VJUMP2 28 0 0 0 0 11 
21 GSLO 25 0 0 0 0 13 14 
22 VSL1 25 0 0 0 0 13 14 
23 VALP2 25 0 0 0 0 13 14 
24 VSLP3 0 25 0 0 0 0 13 14 
25 VSLP4 0 25 0 0 0 0 13 14 
26 VSLOF 0 0 0 13 14 
27 VKicK1 22 0 0 0 14 
28 VKICK2 23 0 0 0 14 
29 Gspo 0 0 0 0 34 39 
30 VSPP1 0 0 0 0 34 39 
31 VSPP2 0 0 0 0 34 39 
32 VSPP3 0 0 0 0 0 34 39 
33 VSPP4 0 0 0 0 0 34 39 
34 Vreg 0 0 0 31 
35 Fvco 0 0 0 0 32 
36 6F1 0 0 0 0 32 
37 6F2 0 0 0 0 32 
38 VSENS 0 0 0 0 18 
39 VCOUT 0 0 0 0 20 
40 VTZC 00 0 * 0 0 48 18 
41 VATSC1 10 0 0 0 . 47 18 
42 VATSC2 10 0 0 0 47 18 
43 VTZC 20 0 0 * 0 46 18 
44 VSSTOP 30 * 0 0 0 16 18 
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KA8309 LINEAR INTEGRATED CIRCUIT 

TEST CIRCUIT 

---1> AVCC +2.5V 

-- AVEE -2.5V 

ClK ~ DVCC +2.5V 

----e DVEE -2.5V 

-;t, DGND -2.5V 

m AGND OV 

FSW MON MDP LOCK 864M 3.5V FVC ISET DPI BPF DGND SClK 

SPDLI SDATA 

SPDlO RESET 

WOCK ORCT 

FOK CNO 

MRR KA8309 AVEE 

DVEE SENS 

A43 

44 OFT FSET 
1 

103~ 

45 TKE STOP 16 S12 2~ 
5K V1 

TZC SlEI 

ATS SLED 

V4 
FCE SlEN 

1k 
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KA8309 LINEAR INTEGRATED CIRCUIT 

CPU Serial Interface Timing Chart 

DATA ___ OO __ x 01 X 02 X 03 X 04 X 05 X 06 X,-__ 07 __ 

elK • 1lfck 

XlT 

I~ 

DVcc - DGND = 4.5 to 5.5V 

Item Symbol Min Typ Max Unit 

Clock Frequency fCK 1 MHz 

Clock Pulse Width fWCK 500 ns 

Hold Time tsu 500 ns 

Setup Time tH 500 ns 

Delay Time tD 500 ns 

Latch Pulse Width tWL 1000 ns 
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KA8309 LINEAR INTEGRATED CIRCUIT 

SYSTEM CONTROL 

Address Oata Sens Item 
Output 07 06 05 04 03 02 01 00 

FS4 FS3 FS2 FS1 
Focus Control 0 0 0 0 Focus Gain Search Search FZC 

On Down On Up 

Tracking Control 0 0 0 1 
Anti Brake TG2 TG1 

A.S 
Shock On Gain Set *1 

Tracking Mode 0 0 1 0 Tracking Mode *2 Sled Mode *3 TZC 

PS4 PS3 PS2 PS1 
Select 0 0 1 1 Focus Focus Sled Sled SSTOP 

Search +2 Search + 1 Kick+2 Kick + 1 

Auto Sequence *4 0 1 0 0 AS3 AS2 AS1 ASO BUSY 

BI i nd(A, E)/Overflow(C) 0.18ms 0.09ms 0.045ms 0.022ms 
0 1 0 1 

Brake(B) 0.36ms 0.18ms 0.09ms O.045ms 

Kick(D) 0 1 1 0 11.6ms 5.8ms 2.9ms 1.45ms Hi-Z 

Track Jump(N) 64 32 16 8 
0 1 1 1 

Track Move(M) 128 64 32 16 

Note: *1. GAIN SET 
It is possible to set TG1 and TG2 independently. 
When the anti-shock is 1 (00011xxx), invert both TG1 and TG2 when the internal anti-shock is H. 

*5 RAM SET 

*2 TRACKING MOOE *3 SLEO MOOE 

03 02 01 00 

OFF 0 0 OFF 0 0 

ON 0 1 ON 0 1 

FWD JUMP 1 0 FWD MOVE 1 0 

REV JUMP 1 1 REV MOVE 1 1 

*4 AUTO SEQUENCE 

CANCEL 

FOCUS ON 

1 TRACK JUMP 

10 TRACK JUMP 

2N TRACK JUMP 

M TRACK MOVE 

X=O FORWARD 
X= 1 REVERSE 

AS3 

0 

0 

1 

1 

1 

1 

AS2 AS1 ASO 

0 0 0 

1 1 1 

0 0 X 

0 1 X 

1 0 X 

1 1 X 

• When CANCEL $40 is sent, the status immediately preceding the auto sequence mode (just before $4X is sent) 
is reset. 

• The auto sequence mode starts with the first falling of the pin 40 input pulse (WDCK) after the $4X transfer and 
the falling of latch pulse. 

*5 RAM SET 
• Values $0 to $E (not $F) can be set. 
• The above set values are ones when WDCK (88.2KHz) is input to pin 40. 
• The RAM is preset when the power is switched on and the internal initiaVset values are as follows: 
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KA8309 LINEAR INTEGRATED CIRCUIT 

Address Data 

0 1 0 1 0 1 0 1 

0 1 1 0 0 1 1 1 

0 1 1 1 1 1 1 0 

• The actual count values are slightly different from the set values. 
A set value + 4 to 5 WDCK 
8,D,E set value+3 WDCK 
C set value + 5 WDCK 
N,M set value + 3 Count out • SERIAL DATA TRUTH TABLE 

Serial Data Hexa. Function 

FOCUS CONTROL FS=4321 

0 0 0 0 0 0 0 0 $00 0 0 0 0 
0 0 0 0 0 0 0 1 $01 0 0 0 1 
0 0 0 0 0 0 1 0 $02 0 0 1 0 
0 0 0 0 0 0 1 1 $03 0 0 1 1 
0 0 0 0 0 1 0 0 $04 0 1 0 0 
0 0 0 0 0 1 0 1 $05 0 1 0 1 
0 0 0 0 0 1 1 0 $06 0 1 1 0 
0 0 0 0 0 1 1 1 $07 i 0 1 1 1 
0 0 0 0 1 0 0 0 $08 1 0 0 0 
0 0 0 0 1 0 0 1 $09 1 0 0 1 
0 0 0 0 1 0 1 0 $OA 1 0 1 0 
0 0 0 0 1 0 1 1 $08 1 0 1 1 
0 0 0 0 1 1 0 0 $OC 1 1 0 0 
0 0 0 0 1 1 0 1 $OD 1 1 0 1 
0 0 0 0 1 1 1 0 $OE 1 1 1 0 
0 0 0 0 1 1 1 1 $OF 1 1 1 1 

TRACKING CONTROL 
AS=O AS=1 
TG=2 1 TG=2 1 

0 0 0 1 0 0 0 0 $10 0 0 0 0 
0 0 0 1 0 0 0 1 $11 0 1 0 1 
0 0 0 1 0 0 1 0 $12 1 0 1 0 
0 0 0 1 0 0 1 1 $13 1 1 1 1 
0 0 0 1 0 1 0 0 $14 0 0 0 0 
0 0 0 1 0 1 0 1 $15 0 1 0 1 
0 0 0 1 0 1 1 0 $16 1 0 1 0 
0 0 0 1 0 1 1 1 $17 1 1 1 1 
0 0 0 1 1 0 0 0 $18 0 0 1 1 
0 0 0 1 1 0 0 1 $19 0 1 1 0 
0 0 0 1 1 0 1 0 $1A 1 0 0 1 
0 0 0 1 1 0 1 1 $18 1 1 0 0 
0 0 0 1 1 1 0 0 $1C 0 0 1 1 
0 0 0 1 1 1 0 1 $10 0 1 1 0 
0 0 0 1 1 1 1 0 $1E 1 0 0 1 
0 0 0 1 1 1 1 1 $1F 1 1 0 0 
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KA8309 LINEAR INTEGRATED CIRCUIT 

Serial Data Hexa. Function 

TRACKING MODE 
DIRC=1 DIRC=O DIRC=1 

TM=654321 654321 654321 

0 0 1 0 0 0 0 0 $20 000000 001000 000011 
0 0 1 0 0 0 0 1 $21 000010 001010 000011 
0 0 1 0 0 0 1 0 $22 010000 011000 100001 
0 0 1 0 0 0 1 1 $23 100000 101000 100001 
0 0 1 0 0 1 0 0 $24 000001 000100 000011 
0 0 1 0 0 1 0 1 $25 000011 000110 000011 
0 0 1 0 0 1 1 0 $26 010001 010100 100001 
0 0 1 0 0 1 1 1 $27 100001 100100 100001 
0 0 1 0 1 0 0 0 $28 000100 001000 000011 
0 0 1 0 1 0 0 1 $29 000110 001010 000011 
0 0 1 0 1 0 1 0 $2A 010100 011000 100001 
0 0 1 0 1 0 1 1 $28 100100 101000 100001 
0 0 1 0 1 1 0 0 $2C 00'1000 000100 000011 
0 0 1 0 1 1 0 1 $2D 001010 000110 000011 
0 0 1 0 1 1 1 0 $2E 011000 010100 100001 
0 0 1 0 ~ 1 1 1 $2F 101000 100100· 100001 
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KA8309 

APPLICATION CIRCUIT 
1. ± 5V SPLIT POWER SUPPLY 

(9 
z 

VR 

8 82K 
« a: 
f-

FE 
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LINEAR INTEGRATED CIRCUIT 

From RF Amp 
(KA9201) FROM DSP 

~(KS5999) 

200 

20K 

a: 
w 
f­
::> 
0.. 
:::;: 
o 
u 
o 
a: 
u 

\~----------------------~I 

~ 
o 
f-

i~ i 
-5 +5 

FROM MICROCOMPUTER 

FROM 

DSP 

(KS5990) 
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KA8309 

2. + 5V SINGLE POWER SUPPLY 

FRO~g~~ >-___ -{ 

From{::: 
RFAmp 

DFT >-----{ 

TE 

FE 

KA9257 

FOCUS COIL 

Ill. 
W 
~ 
CIl 

FROM DSP (KS5990) 

TRACKING COIL 

LINEAR INTEGRATED CIRCUIT 

O---VR 

<:i--+ 5V 

flOV 
FROM MICROCOMPUTER 

)---- TO MICROCOMPUTER 

SPINDLE MOTOR SLED MOTOR 
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KA9201 LINEAR INTEGRATED CIRCUIT 

RF AMP FOR CDP 
The KA9201 which is the RF amplifier is a monolithic 
integrated circuit designed for three-spot type optical 
pick-up of the compact disc player. 
It is consisting of RF signal processing circuit, Focus 
Error AMP, Tracking Error AMP, Focus OK Detector, Mir· 
ror Detector, Defect Detector, EFM Comparator and au­
tomatic power controller for laser diode. 

FEATURES 
• Functions: RF AMP 

Focus Error AMP 
Tracking Error AMP 
Focus OK Detector 
Mirror Detector 
Defect Detector 
EFM (Eight to Fourteen Modulation) 

Comparator 

1:----- -~---.---

I 30 SOP 

ORDERING INFORMATION 
Automatic Asymmetry Control AMP 
Center Voltage Buffer 
APC (Automatic Power Control) AMP 

for Photo· Diode and Laser-Diode drive 

Device Operating Temperature 

KS9201D 

• Single power supply operation (+ 5V) as well as split power supply operation (± 5V) 
• Low power consumption (100mW at ± 5V, 50mW at + 5V) 
• Built-in automaticpower controller use for P·sub and N·sub of the laser diode 
• Minimum number of external components required 
• Built·in disc defect detection circuit for improvement to playability 
• Recommend operation supply voltage range: Vee - VEE: 4 -11 V 

Vee - DGNo: 4 - 5.5V 
• Power Supply Condition: 

Vee VEE 

Single Power Supply 
Power 

GND 
Supply 

.. -.-

Split Power Supply 
+ Power - Power 
Supply Supply 
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DGND 
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VC 

No Connecting 
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KA9201 

BLOCK DIAGRAM 

RFI 

RF-

PIN 

LD 

PO 

PO 

PD2 

Vc 

EO 

EI 

APC 
CIRCUIT 

F 
I-V 
AMP 

E 
I-V 

AMP 

CURRENT 

REFERENCE 

_ - VOLTAGE GiCENTER 

+ BUFFER 
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RF 
SUMMING 

TRACKING 

ERROR 

AMP 
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ERROR 

AMP 

Fig. 1 
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KA9201 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee - VEE 12 V 
r-------------

Power Dissipation Pd 800 mW 
--

Operating Temperature Topr - 25- + 75 °C 

Storage Temperature T8tg - 55- + 150 °C 

• ELECTRICAL CHARACTERISTICS 
(Ta = 25°C, Vee = 2.5V, VEE = DGND = - 2.5V, VC = GND, unless otherwise specified) 

Stage No Characteristic Symbol Test Conditions I Min Typ Max Unit 

Power 1 Vee Current lice 8.0 11.4 15.5 mA 
1------

Supply 2 VEE Current lEE DC Current -15.0 -11.0 -7.5 mA 
Current 

r----- --

3 DGND Current IDGND -1.1 -0.85 -0.6 mA 
--

4 Offset Voltage VRF(offset) DC voltage -50 0 50 mV 

5 Voltage Gain AVRF 
Vi = 2KHz, 40mV sinewave, 

25.1 28.1 31.1 dB 
RF Output; sinewave 

I----1---- --
AMP Maximum Output Vi =0.2V DC 

H Amplitude VRFpp1 Output; + peak voltage 
1.3 V 

Maximum Output 
VRFpp2 

Vi = -0.2V DC 
-0.3 V 

Amplitude Output; - peak voltage 

8 Offset Voltage VFdoffset) DC voltage -120 120 mV 

9 Voltage Gain AVFE1 Vi = 1 KHz, 32mV sinewave, 27 30 33 dB 

Focus 10 Voltage Gain AVFE2 Output; sinewave 27 30 33 dB 
-------

Error 11 Gain Unbalance 6AvFE -3 0 3 dB 
----

AMP Maximum Output Vi = -0.2V DC 
12 

Amplitude H VFEpp1 Output; - peak voltage 
1.9 V 

13 
Maximum Output 

VFEpp2 
Vi=0.2V DC 

-1.9 V 
Amplitude L Output; - peak voltage 

~--

14 Offset Voltage VTE(offset) DC voltage -50 50 mV 
-+-- -- -------~ r----~ 

15 Voltage Gain F AVTE(F) Vi = 1 KHz, 0.3V sinewave, 7 10 13 
I 

dB 
input to output ratio r---

Tracking 16 Voltage Gain E AvTE(E) Output; sinewave 7 10 13 dB 
Error 

17 Gain Unbalnce 6AvTE -3 0 3 dB 
AMP 

18 
Maximum Output 

VTEpp(H) 
Vi=2.0V DC 

1.9 V I 
Amplitude H Output; + peak voltage 

--~ 

19 
Maximum Output 

VTEpp(L) 
Vi= -2.0V DC 

-1.9 V 
Amplitude L Output; - peak voltage 
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KA9201 LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS (Continued) 

Stage No Characteristic Symbol Test Conditions Min Typ Max Unit 

20 Output Voltage 1 VAPC1 Vj=190mV DC 1.4 V 

21 Output Voltage 2 VAPC2 Vj=90mV DC -1.4 V 

22 Output Voltage 3 VAPC3 Vj = 100mV DC 1.4 V 

23 Output Voltage 4 VAPC4 Vj=170mV DC -1.4 V 
APC 

AMP 
24 Output Voltage 5 VAPC5 Vj=OV DC 1.4 V 

25 Output Voltage 6 VAPC6 Vj=OV DC -1.4 V 

26 
Maximum Output 

VAPcpp(H) 
Va=OV, la= -0.8mA 

0 V Amplitude H Output; + peak voltage 

27 
Maximum Output 

VAPcpp(L) 
Va = 0.6V, la = 0.8mA 

0 V 
Amplitude L Output; - peak voltage 

Vj = output (V cc + DGNo)/2 

28 Threshold Voltage VFOK(th) 
must be adjusted by 

-430 -390 -350 mV the DC voltage across 
RFI and RFO 

Focus 29 
High Level 

VFOK(H) 2.2 V 
OK Output Voltage 

Low Level 
Input across RFI and 

30 
Output Voltage VFOK(L) RFO 1V, 375mV(DC) 1.8 V 

sinewave, 

31 
Maximum Operating 

fFOK(max) Output; pulse 45 KHz 
Frequency 

32 
High Level 

VM1R(H) 1.8 V 
Output Voltage Vj = 10KHz 0.8V, - O.4V(DC) 

33 
Low Level 

VM1R(L) 
sinewave, Output; pulse 

-2.2 V Output Voltage 

Mirror Hold 
Vj = 0.8V, 0.2V(DC), 

34 
Frequency Response 

fM1R(M) f(carrier) = 500KHz AM 400 600 Hz 

Mirror 
modulation Output; pulse 

AMP 35 
Bottom ,Hold 

fM1R(B) 500 900 Hz Frequency Response Vj = 0.8V, O.4V(DC) 

36 
Maximum Input 

fM1R(max) 
sinewave, Output; pulse 

30 70 KHz 
Operating Frequency 

37 
Minimum Input 

VM1R(min) 0.1 0.2 V Operating Voltage Vj = 10KHz, O.4V(DC) 

38 
Maximum Input 

VM1R(max) 
sinewave, Output; pulse 

1.8 V Operating Voltage 

39 
High Level 

VoEF(H) 1.8 V 
Defect Output Voltage Vj=32mV, +15mV(DC) 
AMP Low Level sinewave, 

40 
Output Voltage VoEF(L) Output; pulse -2.2 V 
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KA9201 LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS (Continued) 

Stage No Characteristic Symbol Test Conditions Min Typ Max Unit 

41 
Minimum Input 

fOEF(min) 670 1000 Hz 
Operating Frequency Vi = 32mV, + 15mV(DC) 

42 
Maximum Input 

foEF(max) 
sinewave, 

2.0 4.7 KHz 
Defect Operating Frequency Output; pulse 

AMP Minimum Input 
43 

Operating Voltage 
VoEF(min) Vi = 50Hz, 15mV(DC) 0.3 0.5 V 

Maximum Input 
pulsewave, symmetry; 95% 

44 
Operating Voltage 

VOEF(max) Output; pulse 1.8 V • 45 Duty 1 DEFM1 
Vi = 750KHz, 0.7V sinewave, 

-50 0 50 mV 
Output; DC voltage 

Vi = 750KHz, 0.7V, 
46 Duty 2 DEFM2 + 0.25V(DC) sinewave 0 50 100 mV 

Output; DC voltage 

47 
High Level 

VEFM(H) 1.2 V 
EFM 

Output Voltage Vi = 750KHz, 0.7V sinewave 

Comparator 48 
Low Level 

VEFM(L) 
Output; pulse 

-1.2 V 
Output Voltage 

49 
Minimum Input 

VEFM(min) 0.12 V 
Operating Voltage Vi = 750KHz sinewave 

50 
Maximum Input 

VEFM(max) 
Output; pulse 

1.8 V 
Operating Voltage 

51 
Maximum Input 

fEFM(max) 
Vi = 750KHz, 0.7V 

4.0 MHz 
Operating Frequency sinewave, Output; pulse 

52 Offset Voltage Vev(offset) DC voltage -100 0 100 mV 

Center Maximum Output 
Voltage 53 

Current ( + ) Ievpp( +) 5 mA 

Buffer 
Maximum Output 

54 
Current (-) 

Ievpp( -) -5 mA 

(Ta=25°C, Vee = 5.0V, VEE = -5.0V, DGNo=VC=GND, unless otherwise specified) 

55 
Maximum Output 

VRFpp(H) 
Vi =0.2V DC 

3.5 V 
RF Amplitude (H) Output; DC voltage 
AMP Maximum Output Vi = -0.2V DC 

56 
Amplitude (L) 

VRFpp(L) 
Output; DC voltage 

0.3 V 

57 
Maximum Output 

VRFpp(H) 
Vi= -0.2V DC 

4.2 V Focus Amplitude (H) Output; DC voltage 
Error 
AMP 58 

Maximum Output 
VRFpp(L) 

Vi=0.2V DC 
-2.2 V Amplitude (L) Output; DC voltage 

Tracking 59 
Maximum Output 

VTEpp(H) 
Vi=2.0V DC 

4.2 V 
Error 

Amplitude (H) Output; DC voltage 

AMP 60 
Maximum Output 

VTEpp(L) 
Vi = -2.0V DC 

-2.2 V 
Amplitude (L) Output; DC voltage 
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KA9201 LINEAR INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS (Continued) 

Stage No Characteristic Symbol Test Conditions Min Typ Max Unit 

61 Output Voltage 7 VAPC7 
Vi = 190mV DC 

1.4 V 
Output DC voltage 

62 Output Voltage 8 VAPC8 
Vi =90mV DC 

-1.4 V 
Output DC voltage 

63 Output Voltage 9 VAPC9 
Vi= 100mV DC 

1.4 V 
Output DC voltage 

64 Output Voltage 10 V APC10 
Vi= 170mV DC 

-1.4 V 
APC Output DC voltage 
AMP Vi=OV DC 

65 Output Voltage 11 VAPC11 Output DC voltage 
3.8 V 

66 Output Voltage 12 V APC12 
Vi = 190mV DC 

-3.8 V 
Output DC voltage 

67 
Maximum Output 

VAPc(H) 
Va = OV DC, la = - 0.8mA 

2.5 V 
Amplitude H Output; DC voltage 

68 
Maximum Output 

V APc(L) 
Va = 0.6V DC, la = 0.8mA 

-2.5 V 
Amplitude L Output; DC voltage 

Input DC voltage; output 

69 
Threshold 

VFOK(th) 
(Vcc + DGND)/2 must be 

-430 -390 -350 mV 
adjusted by the DC voltage 

Focus across RFI and RFO 
OK 
AMP 70 

High Level 
VFOK(H) Vi = 1V, - 375mV(DC) 4.7 V 

Output Voltage 

Low Level 
across RFI and RFO; 

71 
Output Voltage 

VFOK(L) sinewave, Output; pulse 0.7 V 

72 
High Level 

VM1R(H) 4.3 V 
Mirror Output Voltage Vi = 10KHz O.BV, - O.4V(DC) 
AMP Low Level sinewave, Output; pulse 

73 
Output Voltage 

VM1R(L) 0.3 V 

74 
High Level 

VDEF(H) 4.3 V 
Defect Output Voltage Vi = 1KHz 32mV, + 15mV(DC) 
AMP Low Level sinewave, Output; pulse 

75 VDEF(L) -0.3 V 
Output Voltage 

76 Duty 3 DEFM3 
Vi = 750KHz 0.7V sinewave 

2.45 2.50 2.55 V 
Output; DC voltage 

77 Duty 4 DEFM4 
Vi = 750KHz O.7V, + O.25V(DC) 

EFM sinewave Output; pulse 
2.50 2.55 2.60 V 

Comparator High Level 
VEFM(H) 3.7 V 78 

Output Voltage Vi = 750KHz O.7V, 

Low Level 
VEFM(L) 

sinewave, Output; pulse 
1.3 V 79 

Output Voltage 
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KA9201 LINEAR INTEGRATED CIRCUIT 

TEST CIRCUIT 

SIG-1 

~--------~ 

-----~~----_1 • la~ 

--0 1 

vc Fig_ 2 DGND 

*) Note: KS74HCTLS04: Supply Voltage = 5V 
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db 
flU) 
~. 
Ul 

tn 
C 
2 
Ci) 

01 
01 
co 

TEST METHODE (SWITCH CONDITION) (Vcc=2.5V, VEE=DGNo= -2.5V, Vc=GND) 

5tage No Characteristic 51 52 53 S4 55 56 57 sa 59 510 511 512 513 514 515 516 517 518 519 520 

Power 1 Icc ON ON ON ON ON ON 
Supply 2 lEE ON ON ON ON ON 
Current 

3 IDGND ON ON ON ON ON 
RF 4 VAdoffset) ON ON 
AMP 5 AVAF ON ON ON 

6 VAFppl ON ON ON b ON 
7 VRFpp2 ON ON ON b ON 

Focus 8 VFE(offset) ON 
Error 9 AVFE1 ON ON a ON 
AMP 

10 AVFE2 ON ON a ON 
11 AVFE 
12 VFEppl ON ON b ON ON 
13 VFEpp2 ON ON b ON ON 

Tracking 14 VTE (offset) ON ON 
Error 15 AVTdF) ON ON a ON 
AMP 

16 AVTE(E) ON ON a ON 
17 AVTE 

18 VTEpp(H) ON ON b ON ON 
19 ATEpp(L) ON ON b ON ON 

APC 20 VAPCl ON 
AMP 21 VAPC2 ON 

22 VAPC3 ON ON 
23 VAPC4 ON ON 
24 VAPC5 ON 
25 VAPCS ON ON 
26 VAPcpp(H) ON ON ON 
27 VAPCpp(L) ON ON ON 

Focus 28 VFOK(th) ON ON 
OK 29 VFOK(H) ON ON 
AMP 

30 VFOK(L) ON ON 
31 tFOK(max) ON ON 

Mirror 32 VMIA(H) ON ON ON 
AMP 33 VMIR(L) ON ON ON 

34 fMIA(M) ON ON ON 
35 fMIA(B) ON ON ON 
36 fMIA(max) ON ON ON 
37 VMIA(min) ON ON ON 

_2.8 ~ax) ON ON ON 
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TEST METHODE (SWITCH CON DITION) (Continued) 

5tage No Characteristic 51 52 53 54 55 56 57 58 59 510 511 512 

Defect 39 VOEF(H) ON ON a 
AMP 40 VOEF(L) ON ON a 

41 tOEF(min) ON ON a 
42 tOEF(max) ON ON a 
43 VOEF(min) ON ON a 
44 VOEF(max) ON ON a 

EFM 45 DEFMl ON ON 
Comparator 46 DEFM2 ON ON 

47 VEFM(H) ON 
48 VEFM(L) ON 
49 VEFM(min) ON 
50 VEFM(max) ON 
51 tEFM(max) ON 

Center 52 Vcv(offset) ON 
Voltage 53 IcvpP(+1 ON 
Buffer 

54 IcvpP(-1 ON 
(Vcc=5.0V, VEE = -5.0V, DGNo=Vc=GND) 

RF 55 VRFpp(H) ON ON ON b 
AMP 56 VRFpp(L) ON ON ON b 
Focus 57 VFEpp(H) ON ON b 
Error AMP 58 VFEpp(L) ON ON b 

Tracking 59 VTEpp(H) ON 
Error AMP 60 VTEpp(L) ON 
APC 61 VAPC7 
AMP 62 VAPC8 

63 VAPC9 ON 
64 VAPC10 ON 
65 VAPCll 
66 VAPC12 ON 
67 VAPcpp(H) ON ON 
68 VAPcpp(L) ON ON 

Focus 69 VFOK (thres) ON 
OK AMP 70 VFOK(K) ON 

71 VFOK(L) ON 
Mirror 72 VMIR(H) ON 
AMP 73 VM1R(L) ON 
Defect 74 VOEF(H) ON ON a 
AMP 75 VOEF(L) ON ON a 
EFM 76 DEFM3 ON ON 
Comparator 77 DEFM4 ON ON 

78 VEFM(H) ON 
79 VEFM(L) ON 
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KA9201 LINEAR INTEGRATED CIRCUIT 

APPLICATION NOTE 

1. Description 

The KA9201 is a RF amplifier for compact disc player. It is designed for 3-spot type optical pick-up assembly. T/lle 
photo detector is composited of 6 light sensor (A through F). The photo detector A, 8, C and D detectors for detect­
ing audio modulation on the disc and also utilizing to develop focus error signal, the E and F photo detectors to 
detecting of tracking error signal. 

2. Operating Theory 

1) RF AMP 

58K 

RF I-V AMP(1) and RF I-V AMP(2) are converted into voltage from current signal of PD1(A + C) and PD2(B + D) through 
the 58Kohm internal resistor. Furthermore, it is added in RF summing amplifier, this signal (A + B + C + 0) is out­
put at RFO (pin 2). The RF output voltage (Io~ frequency) is as follow. 

VRF = - R3* (iPD1 + iPD2) 
= - R3* (V1/R1 + V2/R2) 
= - 22K* (V1/10K + V2/10K) 
= - 2.2* (V1 + V2) 

2) Focus Erros AMP 

-(8 + D) _V_l (-r---_____ -I 

-(A+G)V2 

R2 
174K 

vee o---c::J---e VEE 
47K 

c8SAMSUNG 
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The Focus Error AMP is the difference between RF I-V AMP(1) 
output (A + C) and RF I-V AMP(2) output (8 + D). This two 
[ - (A + C), - (8 + D)] signals are each appl ied to the ( - ) and ( + ) 
input of Focus Error AMP. 
As the result of differential voltage, Focus Error signal is appeared 
at FE pin (pin 19). 
This FE output voltage (lOW frequency) become [(A + C) - (8 + D)], 
as follow. 

VFE = R2/R1 *(V2 - V1) 
= 5.4 (V2 - V1) 

The focus error voltage is directed to the focus servo circuit, to 
maintain optimum focusing at all times. 



KA9201 LINEAR INTEGRATED CIRCUIT 

3) Tracking Error AMP 

260K 26K 

PITS 

VF 

VE TRACKING 
ERROR 
AMP 

EO 

E I-V AMP GAIN CONTROL Fig. 5 

The output of photo detector F is directed to the ( -) input of F I-Vamp, and output of photo detector E is directed 
to the (-) input of F I-Vamp. These input signals are current. E I-V AMP and F I-V AMP are converted into voltage 
from the current signal. When correct tracking, two input (VF, VEl signals are equal. The occurence of tracking 
error is due to difference between F I-Vamp output and E I-Vamp output, and the TE output voltage is as follow. 

VF = iF*[(260K*13K/26K) + 273K] 
= iF*403K 

VE = iE*[260K*(VRAIVRB + 22K) + (VRA + 260K)] 
accordingly, VTE = (iE - iF)*1290K 

4) Focus OK Circuit 

from RF Summing amp 

from Level Shifter 
Fig. 6 

The focus OK circuit generates a timing window to look on the focus servo at focus search status. When RFO 
(Pin 2) voltage is more than - 0.37 volt, the focus amp output is inverted. The RFI pin (Pin 1) will get the HPF output 
from a RF signal of RFO (Pin 2), and the Pin 2 is LPF output opposite for focus OK amplifier output. Time cons­
tants of HPF in EFM comparator and in mirror circuit, and that of LPF in focus OK amp are determined by the 
capacitor (0.01j.t) between RFI and RFO. 
In case of 0.01j.tF, cut-off frequency will be 1 KHz. This capacitor reduce error due to damaged RF envelop result 
from the scratched disc, and so on. 
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KA9201 

5) Mirror Circuit 

LINEAR INTEGRATED CIRCUIT 

MIRROR 
DIFFERENTIAL 
AMP 

Fig. 7 

MIRROR 
COMPARATOR 

C 

H> 

After RF input signal is amplified by Mirror Amp, it is held in Bottom & Peak hold circuit. Such a hold is determined 
by the time constant. Envelop signal J (demodulated to DC) is two-thirds of the peak value of this signal the time 
constant of J signal is held when it is larger than that of K signal. Therefore, mirror output is; Low at track on 
disc, High at between tracks on disc, High when defect is detected. The time constant of mirror hold required 
to be larger enough than that of traverse signal traverse signal. 

6) EFM (Eight to Fourteen) Comparator 

Fig. 8 

The EFM comparator convert a RF signal to a binary signal. A processing of disc production be occured dispropor­
tion because by modification of disc, that is not reduced by only AC coupling. The reference voltage of EFM com­
parator is controlled utilizing the fact that the generation-probability 1, 0 is 50%. In the binary EFM signal, 
As this comparator is a current switching type, each of the high and low levels are differention feedback through 
power supply and C-MOS buffer. R1, R2, C1 and C2 is for get (Vee + DGNo)/2 Volt. When the cut-off frequency is 
larger than 500Hz, EFM low frequency may be deterioration, and black error rate may be bad. 
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KA9201 LINEAR INTEGRATED CIRCUIT 

7) Defect Circuit 

Fig. 9 

The bottom hold has had two time constant of long and short, after than the RFI signal inverted. The short time 
constant of bottom hold is generated tv shoter than 0.1 msec of disc mirror defect, and long time constant is generated 
by previous mirror level. Mirror defect detection signals are generated by differentiate on capacitor coupling and 
then transfor level. 

8) APC (Automatic Power Control) Circuit 

As the laser diode has had large negative temperature characteristic when do something for regularly supply cur­
rent on laser diode. Therefore, the output on processing monitor photo diode, must be a controlled current for 
get regularly output power. Thus APe circuit composed, this circuit use for P-sub and N-sub of laser diode, single 
power supply operation as well as split power supply operation. 

(1) + 5V Single Power Supply P·sub Laser 

c8SAMSUNG 
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KA9201 LINEAR INTEGRATED CIRCUIT 

(2) - 5V Single Power Supply N·sub Laser 

D02 

Fig. 11 

(3) ::!: 5V Split ~)ower Supply P·sub Laser 

D03 

Fig. 12 

c8~SUNG 564 



KA9201 LINEAR INTEGRATED CIRCUIT 

(4) ::t 5V Split Power Supply N·sub Laser 

004 

Fig. 13 

(5) Voltage Reference Circuit 

Fig. 14 

This circuit generates a center voltage when the KA9201 and KA8309 is driven with a + 5V single power supply. 
The motor or acturator is no connected when the maximum current output ~urrent is approximatly ::t 5mA. 
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KA9201 LINEAR INTEGRATED CIRCUIT 

APPLICATION CIRCUIT 
1) + 5V Single Power Supply for P·sub Laser Diode 

Fig. 15 

2) + 5V Single Power Supply for N·sub Laser Diode 
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KA9201 LINEAR INTEGRATED CIRCUIT 

APPLICATION CIRCUIT 
3) ::!: 5V Split Power Supply for P·sub Laser Diode 

47K 

I 

Fig. 17 

4) ::!: 5V Split Power Supply for N·sub Laser Diode 
47K 
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KA9255 

PWM MOTOR DRIVER 
The KA9255, a monolithic integrated circuit, is a dual 
pulse width modulation (PWM) driver. 
It is designed for potable compact disk players, and is 
capable of driving sled and spindle motor. 

FEATURES 
• 2 channel PWM driver 
• Maximum output current is O.SA 
• Wide operating supply voltage range (3.SV to 12V) 
• Capability of controlling modulation index 
• The servo loop gain stabilized by a current feed 

back loop 
• Internal thermal overload protection 
• 22 SOP type package 

BLOCK DIAGRAM 

ACR MUTE AOUT ( - ) ART AOUT ( + ) 

GND AIN NC CLOCK T C 

c8SAMSUNG 
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LINEAR INTEGRATED CIRCUIT 

I 

I 

L __ 

ORDERING INFORMATION 

Operating Temperature 

Vo BOUT (-) BRT BOUT (+) VCC BCT 

TEST BIN REF 
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KA9255 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATING (Ta=25°C) 

Characteristic Symbol 

Supply Voltage 
Vee 

Vo 

Output Current 10 
r---------

Power Dissipation Po 

Operating Temperature Topr 

Storage Temperature Tstg 

ELECTRICAL CHARACTERISTIC 
(Ta = 25°C, Vee = 5.0V, Vo = 9V, VB = 1/2 Vee) 

Characteristic Symbol 

Quiescent Current (Control Stage) Icc 

Quiescent Current (Output Stage) 10 
,----------

Output Saturation Voltage Vsat 

Input vs. Output Pulse Width WIN 

Input Deadband Offset Vth IN 

Input Deadband Width Offset Vott IN 

Input Resistance RIN 

Clock Threshold Voltage Vtc 

Muting Pin Voltage to Output 
WM Pulse Width 

Output Power 

Reference Voltage (Pin 11) 

c8SAMSUNG 
Electronics 

Value Unit 

12 V 

12 V 

0.5 A 

550 mW 

-25- + 75 °C 

-55- + 125 °C 

Test Conditions Min Typ Max 

VIN =OV 8.5 18 24 

VIN =OV 80 240 500 

RL = 160, VIN = 1.5V 2.1 3.0 

VIN = 1V, V21 = Vee 2.7 5.0 7.3 

See the figure below 20 80 150 

See the figure below -50 0 +50 

VIN = 1V 10.8 15.5 20.2 

VIN = 1V 0.56 0.64 0.72 

VIN = 1.5V, V21 = 0.5V 2.0 3.8 5.6 

Input Voltage 
A; Negative input deadband width 
8; Positive input dead band width 
C; Input deadband width 

Vth IN = abs(A) + abs(8) = C 
Voll IN = (abs(8) - abs(A)) x 1/2 

Unit 

mA 

p.A 

V 

p'sec 

mV 

mV 

KO 

V 

jtsec 
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KA9255 LINEAR INTEGRATED CIRCUIT 

TEST CIRCUIT Vo Vee 

CLOCK n n-=r: J U L 2Vp.p 

OV 

APPLICATION CIRCUIT 

Vee 

from SL 
SSP C)o-------t 
(KA8309) 

from RLCK 
DSP Sled Motor 
(KS5990) 

from SP 
SSP 
(KA8309) 

Vref 0-----1 

~ Protective Diode 
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KA9255 LINEAR INTEGRATED CIRCUIT 

Allowable Power Dissipation 

When internal power is consumed intermittently, the allowable power dissipation is the value correspol'\ding to 

the power application condition. 
The figure below shows an example of the heat reduction curve when the 6Po power is repeatedly applied three 
times in one second width and at one second interval while the Poe power consumption is consistent. 

(When 50mm x 50mm, t = 1.6mm glass epoxy circuit board is mounted.) 

z 
o 
~ 
Q. 

en en o 
a: 
UJ 

== o 

Poe+ 6Po 
-+---t--

Q. 
t: time 

Poe: Constant internal power consumption 
6 Po: internal transient power consumption 

:t: 
b 
j 
w 

OUTPUT -INPUT PULSE WIDTH 
W,N,V,N (2 PIN INPUT, PINS 18 AND 20 OUTPUn 

25~-r~~~~-r~~~~~~~~ 

I 

~ 15r+~+-~-H\~-+4-~~*-~~~~ 
~ 
I!: 

I 

5 10ri~~~-r~~~~~4-~~~~ 

1 II 
r+-rr~-+-t----lH-+H++-+ VD =9.0V 
r+-rh~-+-+-t++ \+H++-+ Vee = 5.0V 
H-+-+-I-+-+-+-t-\+-++-I+++-+ RL= 161l 
r+-+-+-I-+-+-+-t++-IH+++ VAEF = 2.5V 

-1 

V,N(V) INPUT 

V,.= oe 
R,=OO 
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KA9255 

15 

-2 

OUTPUT -INPUT PULSE WIDTH 
W,N,V,N (10 PIN INPUT, PINS 14 AND 16 OUTPUT) 

~D19,b) 
Vcc=5.0V 
RL=1611 
VREF = 2.5V 
V,N=DC 
RT=111 
CT=O.OI~F 

, 
1'\ 

1\ 1./ 
I'\. II 

1\ V 

1.1 , 
I 

1\11 
-1 

V,,.(\/) INPUT 

OUTPUT PULSE WIDTH-MUTING PIN VOLTAGE 
W,N,V.UTE (PINS 18 AND 20 OUTPUT) 

15 1--t--+--+-+-1---+-+--+-+-+-+- t10J I 
I-+-+-l--+-+-+-I-I-I-HI- Vee = 5.0V 

I-+-+-+-+-I-I-I-I-I-HI- RL = 1611 
VREF=2.5V 

~ I-+-+-+-I-I-I-I-I-I-HI- V,N = -1.5VDC 

i I-+-+-+-+-+-I-I-I-I-HI- ~;~~~l~F 
w 10~+-+-+-+-+-1-1-1-1-1-~~~~~ 

~ 
~ 
5 / 

~ 5 I-H--+-+-7fI/+/++-+-+-+-H--+-+---j 
V 

v 

a I 
0.5 1.0 1.5 

VMUT.(V) MUTING PIN VOLTAGE 
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LINEAR INTEGRATED CIRCUIT 

OUTPUT-INPUT PULSE WIDTH 
W,N,V,N (2 PIN INPUT, PINS 18 AND 20 OUTPUT) 

15 I-+-++-+--jf--+-++-+-+---+-+-+++ t 19.U 
1-I-I-....+--l--J.....4-1-....+--l--J.....4-1-....+--I--I- V cc = 5.0V 

1-I-I-....+--l--J.....4-1-....+--l--J.....4-1-....+--+--t- RL = 1611 
VREF=2.5V 

i!=c 1-I-I-....+--l--J.....4-1-....+--l--J.....4-1-....+--I--I- V,N = DC 

1-I-I-....+--+-+--1-1-....+--l--+--1-1-....+--I--I- R; = III 
~ 10 C,=O,01~F 

~ 1'\ 
!; 

~ 
1\ 

1\ 
o 

~ 5 
~ ~~-l-J.....4~,rl-+--l-l---+-~~--+-+-~~ 

'\ 
1,\ 

1\ 
-2 -1 

V,N(V) INPUT 

OUTPUT PULSE WIDTH-MUTING PIN VOLTAGE 
W,N,V.UTE (PINS 14 AND 16 OUTPUT) 

15 ~-t--+-I-+-t--+-+-+-t-+-l ]9.J 1 
I--I--I--f---JI--II--II--II--II--I~~- Vee = 5.0V 

I-I-I-hl---'HHHH---I---I- RL = 1611 
VREF=2.5V 

I-I-I-I-I-I---'HH---I---I---I- V,N = - 1.5VDC 

I-I-I-f...-I-f--I-I-HH---I---I- RT= 111 

10 1--1--1--1--1--1---1---1------1---1---1- CT = 0.D1 ~F 

v 

v 

a ~ 

0.5 1.0 1.5 

VMUT.(V) MUTING PIN VOLTAGE 
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KA9256 LINEAR INTEGRATED CIRCUIT 

DUAL POWER OPERATIONAL AMPLIFIER 
The KA9256 is a dual power operational amplifier and its out­

put maximum current is 1.0A (Vs= ± 15V). It can be used in arm 
driver for player, driver for brush motors forward and reverse rota­
tion control and output driver for hole motor. 

FEATURES 
• Interal current limiting: Ise = 3S0mA CRse = 2_2) 
• High output current: 10 = SOOmA max 
• 10 SIP HIS package 
• Internal phase compensation type 

BLOCK DIAGRAM 

UJ f- Z Z UJ '" '" ~ '" 0 
UJ Z Z UJ 0 (/) ::0 :> :> > :> :> 

(/) > z 0 0 f5 UJ > I + + I > (/) (/) 

> > 

SCHEMATIC DIAGRAM 

10 SIP HIS 

ORDERING INFORMATION 

Operating Temperature 

SENSE 

r---------~~~~--+-------~----------~------~~vcc 

INVERTING 
INPUT 

NON-INVERTING fr----+------+-----' 
INPUT ...----+---+-f 
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KA9256 LINEAR INTEGRATED CIRCUIT 

. ABSOLUTE MAXIMUM RATINGS 

Characteristic Symbol Value Unit 

Supply Voltage Vs ±8 V 
Output Current 10 1.0 A 
Power Dissipation Po 12.5 W 
Operating Temperature Range Topr -25- + 75 °C 
Storag,e Temperature Range Ts1g -65- + 150 °C 

ELECTRICAL CHARACTERISTICS 
(Vcc = + 15V, VEE = -15V, Ta = 25°C, unless otherwise specified) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Input Offset Voltage Via 2 6 mV 

Input Offset Current 110 10 200 nA 

Input Bias Current liB 100 700 nA 

Supply Current Is 10 20 mA 

Output Voltage Swing VOUT RL=330 ±12 ±13 V 

Large Signal Voltage Gain Av 100 dB 

Input Voltage Range VICR ±12 ±14 V 

Common Mode Rejection Ratio CMRR 70 90 dB 

Power Supply Rejection Ratio PSRR 50 150 p.VN 

Bandwidth BW 1.0 MHz 

Slew Rate SR Av = 1, RL = 330, R = 100, C = 0.1p.F 0.15 V/p.S 

Limiting Current los Rsc= 2.20 0.35 A 

Cross Talk CT RL = 330, Va = 1Vp.p 60 dB 
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KA9257 

DUAL POWER OPERATIONAL 
AMPLIFIER 

The KA9257, a monolithic integrated circuit, is a dual 
power operational amplifier with maximum output cur· 
rent of O.5A. Since it consists of balance transless, both 
forward and reverse operation of the motor can be a 
achieved on a single power. The device is suitable for 
a CD player. 

FEATURES 
• 2 channel BTL driver 
• Low input bias (lib = 30nA) 
• Built in phase compensation capacitor 
• Housed in a 12SIP HIS package for easy heat 

discharge 
• Improved crosstalk: (CT = BOdB) 
• High output current: (10 = O.SA) 

BLOCK DIAGRAM 
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LINEAR INTEGRATED CIRCUIT 

12 SIP HIS 

I 
ORDERING INFORMATION 

Operating Temperature 
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KA9257 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 18 V 

Power Dissipation Pd 15 W 

Operating Temperature Topr -25 - +75 °C 

Storage Temperature Ts1g -55 - +150 °C 

ELECTRICAL CHARACTERISTIC 
(Ta=25°C, Vcc =12V, f=1KHz, RL=4ohm, unless otherwise specified) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Quiescent Circuit Current lee Vin=O - 3 10 rnA 

Input Bias Current lib Vin=O - 30 100 nA 

Input Bias Pin Current Ib Vin=O - 100 300 nA 

Output Offset Voltage Voo Vin=O -50 0 50 mV 

Maximum Source Current Isou RL=4ohm, Vout=GND 0.7 1.4 - A 

Maximum Sink Current Isnk RL=ohm, Vout=Vec 0.4 0.8 - A 

Maximum Output Voltage Yom Yin = 2Vrms 1.8 2.5 - Vrms 

Closed Loop Gain Ave Yin = 0.1Vrms 5.0 6.0 7.0 dB 

Cut-off Frequency fr Yin = 0.1 rms, 3dB Down 15 20 - KHz 

Cross-Talk CT Yin = 0.1 rms, BPF: 20-20KHz 40 80 - dB 

Ripple Rejection Ratio RR VRR =0.1Vrms FRR =120Hz 30 40 - dB 

Slew-Rate SR Yin = 0.3V pp squarwave - 0.3 - V/p.S 
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KA9257 LINEAR INTEGRATED CIRCUIT 

TEST CIRCUIT 

KA9257 

I 
100!, + 

SWl 

!~~1 Vee 
SGl 

I 
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KA9257 

APPLICATION CIRCUIT 

Vee 

vee------I 

Precautions 

FOCUS BIAS 
ERROR 
OUT 

LINEAR INTEGRATED CIRCUIT 

TRACK 
ERROR 
OUT 

ACT 

SERVO PRE AMP 

1. In designing the board, minimum 6cms of segregation should be allowed between motor drive ICs (KA9257, KA9256) 
and other components such as Micom and/or Recorder/Player ICs. 

2. To get stable supply of voltage and shield effect of radiation, the CD Deck needs to be grounded. 
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KDA0316 CMOS INTEGRATED CIRCUITS 

16·81T D/A CONVERTER FOR COPs 
The KDA0316 is a CMOS 16-bit digital-to-analog con­
verter for compact disc player that uses a dynamic level 
shift conversion method combining R-string, Pulse 
Width Modulation and level shift. 

FEATURES 
• 2's complement serial data input 
• Contains two-channel D/A converter 
• Can output L out and R out in phase 
• To 176_4kHz maximum sampling frequency 

(corresponding to four oversampling) 
• No deglich circuit needed 
• Si-gate CMOS process (low power consumption) 
• Single 5V supply voltage 
• Built-in test circuit for PWM DAC 
• Output swing level can be adjusted by 

the VR input voltage 
• MSB first and LSB first mode of input digital 

audio data is available 

TYPICAL APPLICATIONS 
• Portable cassette radios with CDP 
• Home audio component systems 
• Electronic keyboards 

I" DIP 

• Music centers ORDERING INFORMATION 
• Mini CDPs 
• Car CDPs r Device THD(Max)(%) Package Temperature Range 

r KDA0316LN 0.05 
20 DIP 

r KDA0316N 0.08 
- 30°C - + 75°C 

KDA0316LD 0.05 
20 SOP 

i KDA0316D 0.08 

Fs: sampling frequency (44.1 KHz) 

PIN CONFIGURATION 

Dual-in-line Package & 

Small Outline Package 

c8SAMSUNG 
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KDA0316 

rop View 

ROUT 

NC 

VR,8TM2 

A GND 

VR,8TM1 

D GND 

MS 

T'N2 

TIN1 

Max Oversampling 

4Fs 
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KDA0316 

BLOCK DIAGRAM 

BITCK 

WDCK1 

WDCK2 

LRCK 

MS 

DATA 

0--
0--
0--
0--
o-r-

0-f--

Y 

TIMING 
GENERATOR 

SHIFT 
REGISTER 

MULTIPLEXER 
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CMOS INTEGRATED CIRCUITS 

LOUT 

I 
PlNM 
SWITCH 

I 
POTENTIOM ETRIC 
DAC 

I 
DECODER 

I 
L-CH 
LATCH 

1 

VR,TOP1 VR,BTM1 

VR,TOp2 VR,BTM2 

0 0 
ROUT 

I 
PWM 
SWITCH 

I 
POTENTIOMETRIC 
DAC 

1 
DECODER 

I 
R-CH 
LATCH 

I 
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KDA0316 CMOS INTEGRATED CIRCUITS 

ABSOLUTE MAXIMUM RATINGS (Note 1 & 2) 

Characteristics Symbol Value 

Supply Voltage Voo -0.3- + 7.0 
Input Voltage V1N - 0.3 - Voo + 0.3 
Output Voltage VOUT -0.3- Voo+0.3 
Operating Temperature Range Vopr -30- + 75 
Storage Temperature Range Tstg -40- + 125 
ESD Susceptibility (Note 3) VESO ±9QO 

Latch-up Current hat 50 

RECOMMENDED OPERATING CONDITIONS 

Characteristics Symbol Min Typ Max 

Supply Voltage Voo 4.5 5.0 5.5 
Operating Temperature Range Topr -30 7S 
Input "H" Voltage V1H 2.2 Voo + 0.3 
Input "L" Voltage V1L -0.3 0.8 
Reference "H" Voltage VR,TOP Voo-O.S Voo 
Reference "L" Voltage VR,8TM 0 0.5 
Sampling Frequency fs 176.4 

ELECTRICAL CHARACTERISTICS 
(Converter Specifications: Voo =5V, VrefH=SV, VrefL=A GND, IF=OV, fs=176.4KHz, Ta=2SoC, 
unless otherwise noted) 

Characteristics Symbol Test Conditions Min Typ Max 

Voo=SV 3.S 5.S 
Supply Current Icc 

Voo=5.5V 4.0 7.0 

MS=OV or SV 0.OS"1 
Data = 1KHz, OdB 0.08 

Total Harmonic Distortion THO 
MS=OV or SV 

0.2 
Data = 1 KHz, - 20dB 

Data = 1 KHz, Od B 92 

Voo=4.5V 
87 

Data = 1 KHz, OdB 

Signal to Noise Ratio SNR MS=SV 
92 

Data = 1 KHz, Od B 

MS = SV, Voo = 4.SV 
87 

bata= 1KHz, OdB 

Crosstalk CT Data = 1 KHz, OdB -8S 

*1: User's option value (KDA016LN, KDA0316LD) 

Unit 

V 
V 
V 
°C 
°C 
V 

mA 

Unit 

V 
°C 
V 
V 
V 
V 

KHz 

Unit 

mA 

% 

dB 

dB 

Note 1: ABSOLUTE MAXIMUM RATINGS are those values beyond which the life of the device may be impaired. 
Normal operation is not guaranteed at these extremes. 

Note 2: A" voltage are measured with respect to the GND, unless otherwise noted. The separate A GND point should 
always be wired to the 0 GND. 

Note 3: 100pF discharged through a 1.SKO resistor. 
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KDA0316 CMOS INTEGRATED CIRCUITS 

TIMING DIAGRAM 1 (When MS="H") 

10 15 20 25 30 35 40 45 50 55 

BITCK 

LRCK 

DATA 

WDCK1 
WDCK2=0 

L·CHLATE* n 
R·CHLATE* .-fl n 

CVSCK* n rL 
LOUT~ H;9hZ~ High Z 

ROUT=2!f H;9hZ~ High Z 
*L·CHLATE, R·CHLATE, and CVSCK is internal signal. 

BIT CK = 8.4672M Hz (Is = 176.4KHz) 
4.2336MHz (Is = 88.2KHz) 

TIMING DIAGRAM 2 (When MS="L") 
2.1168MHz (Is = 44.1 KHz) 

10 15 20 25 30 35 40 45 50 55 

BIT CK 

LRCK 

DATA 

WDCK1 

WDCK2 

L·CHLATE* n 
R·CHLATE* ______________________________ ...In _____ _ 

CVSCK* --1l~=================~n~== 
LOUT ~-H-i9-h~Z-------------------------------Hi-9-h-Z~ 
ROUT ~H;9hZ HI9hZ~"---

*L·CHLATE, R·CHLATE, and CVSCK is internal signal. 
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BIT CK = 8.6436MHz (Is = 176.4KHz) 
4.3218MHz (Is = 88.2KHz) 
2.1609MHz (Is = 44.1 KHz) 

582 



KDA0316 CMOS INTEGRATED CIRCUITS 

PIN DESCRIPTION 

Pin No Symbol Function 

1 LOUT Left channel output pin 

2 VR,TOP1 Top reference voltage 1 pin 

3 VR,TOp2 Top reference voltage 2 pin 

4 A VDD Analog supply voltage pin 

5 WDCK2 Word clock 2 input pin 

6 LRCK Left/right clock input pin • 7 WDCK1 Word clock 1 input pin 

8 DATA Digital audio data input pin 

9 BITCK Bit clock input pin 

10 D VDD Digital supply voltage pin 

11 TOUT Test output pin 

12 TIN1 Test input pin 

13 TIN2 Test input pin 

14 MS Mode selecting pin 

15 D GND Digital ground pin 

16 VR,BTM1 Bottom reference voltage 1 pin 

17 A GND Analog ground pin 

18 VR,BTM2 Bottom reference voltage 2 pin 

19 NC No connection 

20 ROUT Right channel output pin 
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KDA0316 CMOS INTEGRATED CIRCUITS 

FUNCTIONAL DESCRIPTION 

1. Calling for Digital Audio Data 

Digital audio data is a 16-bit serial 2's complement signal. The KDA0316 corresponds to MSB first code or LSB 
first code of digital audio data: the mode can be changed by the level of the MS pin. Data through the DATA pin 
is applied to the LCH latch and RCH latch of the two D/A converters built in the separate LCH and RCH. 

(1) When MSB First (MS="H" level) (see Timing Diagram 1) 

Digital audio data is carried in MSB first sequence from the data pin to the Shift Register in synchronization with 
the BIT CK rising edge (Data transition occurs at the BIT CK falling edge.). . 
LCH data and RCH data are carried to the LCH latch and RCH latcti by both the LCH latchable (L-CHLATE) and 
RCH latchable (R-CHLATE). 

(2) When LSB First (MS = "L" level) (see Timing Diagram 2) 

Digital audio data is carried in LSB first sequence from data pin to Shift Register in synchronization with BIT CK 
falling edge (Data transition is occurred at the BIT CK falling edge.). 
LCH data and RCH data are carried to the LCH latch and RCH latch by both the LCH latchable (L-CHLATE) and 
RCH latchable (R-CHLATE). 

2. DIA Conversion Circuit (see Fig. 1) 

The KDA0316 has two D/A conversion circuits in the LCH and RCH independently. The two conversion methods 
are the same: a Complex Potentiometric Method, combining Resistor-Ladder D/A conversion, PWM (Pulse Width 
Modulation) D/A conversion, and Variable Resistor D/A conversion. After storing in the latch, the upper 9 bits of 
data (015 - 07) inputs into the Resistor-Ladder DAC, the middle 3 bits of data (06 - 04) into the PWM DAC and 
the lower 4 bits of data (03- DO) into the Variable Resistor DAC of the whole 16 bits of digital audio data (015- DO), 
respectively. 
The Digital audio data of the LCH and RCH, which were inputted by the time division multiplexing method from 
the DATA pin, synchronize with the conversion clock and after being converted by the D/A converters the respec­
tive analog signals in phase are outputted from the L OUT and R OUT pins. 

(1) Resistor-Ladder DAC 

The 9-bit D/A conversion circuit, which has a 512 (= 29) unit resistor string, divides the whole voltage (VR,TOP, VR,BTM) 
across a Resistor-Ladder into 512 steps. The two adjoining Va and Vb of th~ whole voltage, which are divided into 
512 steps according to the upper 9 bits of data (015- 07), are outputted by a switching circuit of PWM DAC, where 
Vb - Va = (V R,TOP - V R,BTM)/512. 

(2) PWM DAC 

The 3-bit PWM DAC makes the differential voltage between Va and Vb, which is applied from a Resistor-Ladder 
DAC, divided into 8 steps by pulse width modulation. 
According to the value of the upper 3 bits of data (06 - 04), Va and Vb is outputted through the LCH or RCH terminal. 
A PWM DAC clock uses the BIT CK, and a relationship of sampling frequency and BIT CK frequency is shown 
in the Timing Diagrams. 

(3) Variable Resistor DAC 

The 4-bit Variable Resistor DAC has two variable resistors, VRTOP and VRBTM, in series with the Resistor-Ladder. 
According to the lower 4 bits of data (03- DO), VRTOP and VRBTM vary as follows: 

1) Irrespective of the value of data, (VRTOP + VRBTM) is constant. 
2) According to the value of data, VRTOP and VRBTM ranges from zero to 15R/128 (R is a unit resistor of the 

Resistor-Ladder): in R/128 steps. Therefore according to the lower 4 bits of data (03- DO), Va and Vb of an 
R-string DAC outputs range from zero to 15L:.V/128 [L:.V=(VTOP-VBTM)/512j in L:.V/128 steps. 
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KDA0316 CMOS INTEGRATED CIRCUITS 

3. How to Use VR (see Fig. 1) 

VR, the reference voltage across a Resistor-Ladder, is usually recommended with VR,TOp1 = 5V, VR,BTM1 = OV. One 
way of avoiding an amplitude mismatching between the VR and OP amp input connected to the output of the 
KDA0316 is to reduce the analog output amplitude with VR,Top2 = 5V and VR,BTM2 = OV (at this time about 
47p.F -100p.F capacitors should be connected from VR,TOP1 and VR,BTM1 to GND.). By the effect of built-in RTop and 
RBTM with this choice, the maximum analog output amplitude results in a narrow range of abo·,t 1.5-3.5V for OdB 

playback. 

VR,TOP2 0----, 

VR,TOp1 0---..... ,---------­
I 
I 
II Variable 

Resistor 
I OAC 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Low 4 bits 

(03-00) 

r------

I rRe~;;-;'--
II Ladder 

Ii 0AC 

II 
II 
II 
II 
II 
I: 
LL-----------

VR,BTM1 0---4 

VR,BTM2 L}---....J 
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VRTOP I 

____ 1 
---------l ,------, 

Resistor-Ladder (512 x R) 
& Voltage Select Circuit 

----, 
VRBTM I 
__ .J 

RBTM 

High 9 bits 
(015- 07) 

Fig. 1 

I I PWM I 
I OAC I 

Va I I 
1-+----=------+-1 I I PWM 

I S~tch 

Vb I Control I 
H-------~I I 

I I 

L-rr-_I 

Middle 3 bits 
(06-04) 

LOUT 
ROUT 
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KDA0316 

TYPICAL APPLICATIONS 
(1) 

(2) 

(3) 

DIGITAL 
INPUTS 
from DSP 

DIGITAL 
INPUTS 

from DSP 

Voo Q----.,----i 

DIGITAL 
INPUTS 
from DSP 

KDA0316 

KDA0316 
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CMOS INTEGRATED CIRCUITS 

+6V 

A GND 

+5V 

LOUT 

ROUT 

LPF: low pass filter (fe = 20kHz) 

Voo=5V 
VR=5V 

LOUT 

ROUT 

LPF: low pass filter (fe = 20KHz) 
Voo=5V 
VR=5V 

LOUT 

ROUT 

LPF: low pass filter (fe = 20KHz) 
Voo=5V 
VR=5V 
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KDA0316 CMOS INTEGRATED CIRCUITS 

Note: (1) D GND should be wired to the digital ground group and A GND to the analog ground group. 
(2) Voo and VR power supply should be low impedance and high stable (for example, three-terminal voltage 

regulator). 
(3) Because of the low output impedance and weak noise immunity of Pin 1 or Pin 20, noise reduction should 

be done by reducing the lead-wire length to the next OP amp stage. 

TEST CIRCUIT 

DIGITAL 
INPUTS' 

c8SAMSUNG 
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+8V 

LOUT 

~~--~--------------+------------------UGND 

ROUT 

LPF: low pass filter (fc = 20KHz) 
Voo=5V 
VR=5V 
fs= 176.4KHz 
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KS56C820 

4·81T MICROCONTROLLER 
KS56C820 is an SMCS56 core-based 4 bit CMOS 
Microcomputer with LCD drivers, various peripherals 
that allows a high level control of target products, and 
numerous I/O's. The flexible I/O control commands that 
can handle 1,4, and 8 bit data manipulations will allow 
diverse applications control. 

KS56C820 has enough LCD drivers, and many CPU clock 
modes that minimizes current that it is suitable for ap­
plications on portable products like COP, OAT, camera, 
and LCD remote controllers. 

FEATURES 
• Memory Mapped I/O 
• ROM: 8064 x 8 bits 
• RAM: 512 x 4 bits 
• One 8-bit timer/counter input source: 2 external, 

and 4 internal inputs 
• Watch timer 
• One 8-bit SIO 

- Can send either from LSB or MSB_ 
- Can choose either transmit and receive, or 

receive only modes 
• Multiple vector interrupts 

- Three external source interrupts: INTO, INn, INT4 
- Three internal source interrupts: Basic Timer, 

Timer/counter, SIO 
- One external edge detectable quasi-interrupt: INT2 
- One quasi-interrupt for clock: INTW 

• 32 I/O bits (max 40 I/O bits) 
- Inputs: 8 bits 
- I/O: 16 bits; built-in LED driver. 
- N-channel open drain 110: 8 bUgs; can handle up 

to 10 volts. 
- Output: Maximum 8 bits (including segment 

driver output) 
• Max. 16 digits of LCD driver 

- Static, 1/2, 1/3, 1/4 duty selectable. 
- 24, 28, 32 segment output selectable. 

• 2KHz output for buzzer 
• 16·bit Bit Sequential Carrier useful for remote con· 

lroller. 
• Two types of power·down mode 

- Idle: Only the CPU clock stops. 
- Stop: All internal clocks stop. 

• Can choose from various in~truction cycle time 
for power saving. 
- Using Main·system clock: 1,2, 16JtS/4MHz 
- Using Sub·system clock: 122pS/32.768KHz 

• Built·in crystal/ceramic oscillator circuits for clock. 
- Crystal/ceramic oscillator circuit for main· 

system clock. 
- Crystal oscillator circuit for sub·system clock. 

• 3/5V single power supply 
• 80 Plastic Quad Flat Package 
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KS56C820 

PIN CONFIGURATION 

L() ~ C') 

'" 0 
<Xi 00 <Xi <Xi <Xi <Xi a. a. a. 

~ 
a. a. 

reo co ;::: it; ~ '" '" '" '" <.!l <.!l <.!l <.!l <.!l <.!l w w w w w w en en en en en en 

:t! C» ~ ~ le L() ,... ,... 
SEG30/P8.6 

SEG31/P8.7 

COMO 3 

COM1 

COM2 

COM3 

BIAS 

VLCO 

VLC1 

VLC2 10 

Vss 11 

PO.0/INT4 12 

PO.1/SCK 13 

PO.2/S0 14 

PO.3/SI 15 

P1.0JlNTO 16 

P1.1/1NT1 17 

P1.2J1NT2 18 

P1.3/TCL 19 

P2.0/TCLO 20 

P2.1 21 

P2.2/CLO 22 

P2.3/BUZ 23 

P3.0/LCDCK 24 

~ co ,... 
~ C» 0 

N N '" C') 

>- N C') 0 

~ 
N en M ~ en en 

Cl a. x: x: 
() 0 N 
~ If <Xi <Xi a. a. 
M a. 
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PRELIMINARY 
CMOS INTEGRATED CIRCUIT 

0 C» 00 ,... co L() '<t 
N 5 ffi 5 5 5· 5 <.!l 
w w w w w w 
en en en en en en en 

;::: g C» 00 ,... co L() 
co co co co co 

64 SEG13 

63 SEG12 

62 SEG11 

61 SEG10 

60 SEG9 

59 SEG8 

58 SEG7 

57 SEG6 

56 SEG5 

55 SEG4 

54 SEG3 

KS56C820 53 SEG2 

52 SEG1 

51 SEGO 

50 XTOUT 

49 XTIN 

48 XIN 

47 XOUT 

46 Voo 

45 NC 

44 RESET 

43 P4.3 

42 P4.2 

41 p4.1 

c;; N ~ '<t L() co ,... 00 C» ~ C') C') C') C') C') C') C') 

C') '<t L() <0 ,... 
0 N C') 0 

~ en 
~ 

en ~ .0 .0 .0 .0 ..; x: x: a. a. a. a. a. 
M 0 N M 
cO r-.: r-.: r-.: r-.: 
a. a. a. a. a. 
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KS56C820 
PRELIMINARY 

CMOS INTEGRATED CIRCUIT 

PIN DESCRIPTION 

Pin Name Pin Description 

P1.0-P1.3 4-bit Input Internal pull-up resistor can 
P2, P7 4-bit Input/Output be specified in 4-bit unit 

P3, P6 I/O mode selectable in 1-bit unit by software 
by software 

P4, P5 4-bit input/output, N-ch open drain 

P8.0-P8.7 Outputs in 1-bit unit (shared with segment outputs) 

SEGO-SEG23 Segment output for LCD display 

SEG24-SEG31 Segment output for LCD display (shared with Port 8) 

COMO-COM3 Common signal output for LCD display 
VLCO-VLC2 LCD power supply pin 

BIAS LCD power supply control pin for 3/5V operating 

LCDCK LCD clock output for display expansion 

LCDSY LCD sync. clock output for display expansion 
~-

TCL Timer/Counter external clock input 
TCLO Timer/Counter clock output 

INTO, 1,2,4 External interrupt input 

CLO Clock output 

BUZ 2KHz clock output for buzzer 

KSO-KS7 Semi-interrupt input detecting external falling edge 

SCK, SI, SO SCK: serial clock, SI: serial input, SO: serial output 
XIN, XOUT Crystal/Ceramic or RC clock 110 for Main-system clock 

XTIN, XTouT Crystal clock I/O for sub-system clock 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Test Conditions Value Unit 

Supply Voltage Voo -0.3- + 7.0 V 

Input Voltage VI - 0.3- Voo + 0.3 V 

Output Voltage Vo -0.3- Voo+0.3 V 

High Level 1 Port -15 mA 

Output Current IOH 
All Ports -30 mA 

MAX. 30 mA 
1 Port 

TYP. 15 mA 

Low Level Port 2, MAX. 100 mA 

Output Current IOl Port 3 TYP. 60 mA 

MAX. 100 mA 
Port 6 

TYP. 60 mA 

Operating Temperature Topr -20- + 75 °C 

Storage Temperature Tstg -55- +125 ·C 
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KS56C820 
PRELIMINARY 

CMOS INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS 
DC CHARACTERISTICS (Ta= -40- +85°C, Voo= 4.0-6.0V) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

V1H1 Port 2, 3 0.7 Voo Voo V 

V1H2 Port 1, 6, RESET 0.8 Voo Voo V 
High Level 

built in pull up re- 0.7 Voo Voo V 
Input Voltage V1H3 Port 4, 5 

-sistor open drain 0.7 Voo 10 Voo V 

V1H4 X1N, XOUT, XT1N Voo-0.5 VooV 

V1l1 Port 2, 3 0 0.3 Voo V 
Low Level 

V1L2 Port 1, 6, RESET 0 0.2 Voo V 
Input Voltage 

V1l3 X1N, XOUT, XT1N 0 0.4 V 

Port 2, 3, IOH= -1mA Voo -1.0 V 
VOH1 

High Level 6, BIAS IOH = -100p.A Voo - 0.5 +- V 

Output Voltage IOH = -100p.A Voo-2.0 V 
VOH2 P8.0-7 

IOH = -30p.A Voo -1.0 V 

IOl= 15mA 0.4 2.0 V 

VOLl 
Port 2, 3, 

IOl= 1.6mA 0.4 V 
Low Level 6, BIAS 

Output Voltage 
IOl=400p.A 0.5 V 

IOl= 100p.A 1.0 V 
VOL2 P8.0-7 

IOl=50p.A 1.0 V 

Voo=5V + 10% 2.5 8 mA 
1001 

Voo=3V + 10% 0.35 1.2 mA 
4.19MHz I Voo =5V 500 1500 p.A 

Supply Current 1002 IDLE I Voo=3V 150 450 p.A 

1003 32.768 Voo =3V+10% 30 90 p.A 

1004 KHz IDLE I Voo =3V 5 15 p.A 

AC CHARACTERISTICS (Ta= ~40- +85°C, Voo=4.0-6.0V) 

Characteristic ~ymbol Test Conditions Min Typ Max Unit 

Main-system Clock 0.95 64 p.S 
Cycle Time lev 

Sub-system Clock 122 p.S 114 125 

TCL Voo=4.5-6.0V 0 1 MHz 

Input Frequency 
tTl 

0 KHz 275 

TCL Input High & hlH Voo=4.5-6.0V 0.48 itS 
Low Level Width hll. 1.8 p.S 

Ext. Interrupt tlNTH 
p.S 

High & Low Level INT1,INT2 10 p.S 
Width tlNTl KSO- KS3 10 p.S 

RESET Low Level Width tRSl 10 p.S 
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TOY APPLICATION 

Device Function Package Page 

KA2303 Toy Radio Control Actuator 9 SIP 595 
: KA2304 Toy Radio Control Actuator 9 SIP 601 

KA2305A Toy Radio Control Actuator (Rx) 12 SIP-SH 603 
KA2306A Toy Radio Control Actuator (Rx) 14 DIP 609 
KA2309 Toy Radio Control Actuator (Rx) 16 DIP 614 
KA2310 Toy Radio Control Actuator (Tx) 9 SIP 622 
KA2311 Toy Radio Control Actuator (Rx) 16 DIP 625 

I 

KA2312 Toy Radio Control Actuator (Tx) 9 SIP 630 
KA2314 Toy Radio Control Actuator (Tx) 9 SIP 633 
KA2303 Application Note 638 
KA2309 Application Note 645 
KA2311 Application Note 655 
KA2312 Application Note 666 
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KA2303 

TOY RADIO CONTROL ACTUATOR 
The KA2303 is a monolithic integrated circ,uit having 3 
functions (forward, stop, backward) designed for radio­
controlled toy cars. 

FEATURES 
• Includes 

Amplifier, Detector, Comparator, Latch, Voltage 
Regulator, Actuator . 

• Wide operating supply voltage range (2.SV - 10V) 
• Very low quiescent circuit current (Stop: Icc = SmA) 
• Capable of driving small DC motors in both 

directions. 
• A minimum numbe rof external parts are required. 

BLOCK DIAGRAM 

LINEAR INTEGRATED CIRCUIT 

9 SIP 

ORDERING INFORMATION 

Operating Temperature 

DRIVER 
O\.lT 1 

DET COMPARATOR LATCH 

NF DET 

Fig. 1 
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KA2303 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol 

Supply Voltage Vee 
Output Current (Continuous) 10 (cont) 
Output Current (Surge) 10 (surge) 
Power Dissipation Pd 

Operating Temperature Topr 
Storage Temperature T51g 

ELECTRICAL CHARACTERISTICS (Ta=25°C, Vee = 5V) 

Characteristic Symbol Test Condition 

Circuit Current 
lee1 Without Load, VI = 0 

lee2 Stop, VI = 10mV 

Input Impedance Ri 

Output Saturation Voltage VSAT 10 = 400mA, Pin 7, Pin 8 

Output Sink Current ISINK Vi=O, Pin 6, Pin 9 

Sensitivity Vi (sen) f=1KHz 

Comparator Hysteresis HY 

TEST CIRCUIT 

IN o----.~ 

Fig. 2 

c8SAMSUNG 
Electronics 

Value Unit 

11 V 
0.7 A 
1.2 A 
500 mW 

-20 - + 70 °C 
-40 - +125 °C 

Min Typ Max 

40 50 

5 

10 

0.25 0.45 

10 

3.5 6 9 

4 8 14 

~--~ ___ --o Vee 

+ 
470," 

Unit 

rnA 

rnA 

KO 

V 

rnA 

mV 

dB 
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KA2303 

TYPICAL APPLICATION CIRCUIT 
1. Low Voltage Application Circuit 

T1 
I I 
II 
I I C7 

II 473 

II 

C2 
20p R5 2M 

152 (M) 

C8 C9 

LINEAR INTEGRATED CIRCUIT 

C10 
+ 3.31' 

KA2303 

C12 
473 

1001' 
sw1 
3V~ 

J 

J2O' 472J 
KSA643 - Y x2 

2. High Voltage Application Circuit 

R52.2K 

T1 
II--~--~----~~~ 
II 
II 
II 
II 

C2 

20p 

c8SAMSUNG 
8ectronics 

C7 
473 

R6 2M 

Fig. 3 

Fig. 4 

KA2303 

C11 C12 
2.21' 101'+ 

SW 
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KA2303 LINEAR INTEGRATED CIRCUIT 

TYPICAL APPLICATION CIRCUIT (TX) 

1. Discrete Transmitter Application Circuit for KA2303, KA2304 

X-TAL 

r---------ID~-------, 
27 MHz 

T1 

2/LH 

R1 R2 R3 
33K 4.7K J~;p J~~' 

100 

l~! 
SW1 

510 ~---9V 

2. KA2312 Application Circuit for KA2303, KA2304 

POWER SWITCH 

~Y--of-------------tl 
103 

T n _~ 
117 47p 

047,H 1 
;;Jj33

P 

c8SAMSUNG 
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KA2303 

COIL SPECIFICATION 

1. Transmitter 

T1 

T2 

o 
Q 
(1) 

2. Receiver 

T1 

L1 

: ~! 

Inductance 

0.7JlH ± 10% 

Inductance 

0.52JlH ± 10% 

Inductance 

1.15JlH± 10% 

Inductance 

33JlH± 10% 

c8SAMSUNG 
Electronics 

LINEAR INTEGRATED CIRCUIT 

TURNS fo 
Qo ---------r ------- ---- Wire 

3-1 1-6 (MHz) 

60 (min) 2% T I 5%T 25.2 0.3<1> UEW 

I Qo TURNS fo 

I 

Wire 
(MHz) 

60 (min) 6%T 25.2 I 0.3<1>UEW I 

TURNS fo 
Qo 

I 
(MHz) Wire 

1-3 4-6 

60 (min) 8%T I 2%T 7.96 0.3<1> UEW 

Q o TURNS fo Wire 
(MHz) 

60 (min) 45T 2.52 0.14d2UEW 
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KA2303 LINEAR INTEGRATED CIRCUIT 

DEMO BOARD (1:1 SCALE) 

.1. c+.' 
0 

.1. 
CST + T ca 1 c.ls ANT 

Ie I 1. T ~ -U-C4 0 
Js ? R4+ R2~ -n-C3 

(;;Ie ;;t.. ~ C!l;- r:t"'" ~ ~ LI til 
B~E + ~R6 .JVVv- R3~ 6 -
C~ f C '4 I POWERSW I ~ -u-

+ OFF ON -It-=: CI 

cBSAMSTJNG KA2303 -W
C2 

Elcctronics 

(TOP) 

(BOTTOM VIEW) 
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KA2304 LINEAR INTEGRATED CIRCUIT 

TOY RADIO CONTROL ACTUATOR 
The KA2304 is a monolithic integrated circuit designed for remote\., 

9 SIP 

controlled 2-function (forward, backward) actuators. ' 
It is suitable for radio-controlled toy cars. 

FEATURES 
• Include 

Amplifier, Detector, Comparator, Latch, Voltage Regulator, Actuator 
• Wide operating supply voltage range (Vee =2.5V -10 V) 
• Minimum number of external parts required. 

BLOCK DIAGRAM 

NF DET NC 

Fig. 1 

c8SAMSUNG 
Electronics 

ORDERING INFORMATION 

Operating Temperature 

GND 1 

DRIVER 

OUT 1 

DRIVER 

OUT 2 

601 
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KA2304 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 11 V 
Power Dissipation Pd 500 mW 
Operating Temperature Topr -20 -+ 70 °C 
Storage Temperature Tstg -40 - + 150 °C 

ELECTRICAL CHARACTERISTICS (Ta = 25°C, Vee = 5V) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Operating Voltage Vee 2.5 5 10 V 

Circuit Current lee Vee = 5V 10 20 40 mA 

Input Impedance Zi Vee = 5V 10 KO 
Output Sink Current ISINK Pin 8 is actuated 6 15 20 mA 

Output Saturation Voltage VSAT Pin 6 is actuated 0.25 0.45 V 

Sensitivity Vi (sen) Output is actuated 2 4 6 mV 

Comparator Hysteresis HY 5 8 11 dB 

TYPICAL APPLICATION CIRCUIT 

KSA643·Y 

Fig. 2 

c8SAMSUNG 
Electronics 
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KA2305A 

TOY RADIO CONTROL ACTUATOR 
(RX) 
The KA2305A is a monolithic integrated circuit having 
3 function designed for receiving signals for radio-controlled 
toy cars. 

FEATURES 
• Includes regulator for super regeneration circuit. 
• Simple 3 function on nonsequencial mode 

: forward, backward, stop 
• Wide operating supply voltage range: 

Vee=3V - 18V 
• Low quiescent circuit current (Icc = 10.SmA: Typ) 
• Low operating supply voltage Nee = 3V) 
• A minimum number of external parts are required 

BLOCK DIAGRAM 

ANT 

LINEAR INTEGRATED CIRCUIT 

12 SIPS H 

ORDERING INFORMATION 

Vee 

RC 
INTEGRATOR 

Operating Temperature 

Fig. 1 

c8SAMSUNG 
Electronics 
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KA2305A LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 20 V 
Drive Voltage Vd 20 V 
Drive Current Id 40 rnA 
Regulator Output Current I reg 15 rnA 
Power Dissipation Pd 625 mW 
Operating Temperature Topr -20 - + 75 °C 
Storage Temperature Tstg -40 - +125 °C 

ELECTRICAL CHARACTERISTICS (Ta=25°C, Vee = 6V) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Circuit Current Icc Vee =6V, Vj=O 10.5 13.5 rnA 

Saturation Voltage 
Vg(sat) Dt = 25%, Ig = 30mA 

0.9 1.2 V 
V10(sat) Dt= 75%, 11O =30mA 

Regulator Output Voltage Vreg Vee=6V 2.3 2.5 2.7 V 

Low Operating Voltage VeeL Vreg =2.3V 3 V 

High Operating Voltage VeeH Vreg = 2.3V(min) - 2.7V(max) 20 V 

Sensitivity Vg(sen) Dt =25% 
2 4 mVp.p 

(Vi = square wave) V10(sen) Dt =75% 

Voltage Gain Av Vi = 0.8mVrms , /= 1 KHz 55 58 61 dB 

TEST CIRCUIT 

vreg vee 

Fig. 2 

c8SAMSUNG 
Electronics 
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KA2305A 

PIN DESCRIPTION 

Pin No. Symbol 

1 OUT2 

2 BY2 

3 BY1 

4 INPUT 

5 Vreg 

6 GND 

7 N.C. 

8 GND 

9 OUTPUT1 

10 OUTPUT2 

11 Vee 

12 RC-INT. 

APPLICATION CIRCUIT 

TANT 
..L

10P 

c8SAMSUNG 
Electronics 

LINEAR INTEGRATED CIRCUIT 

Function 

The 2'nd AMP. OUTPUT 

The 2'nd AMP. BY-PASS 

The 1'st AMP. BY-PASS 

Signal Input 

Regulator Output (Vreg = 2.5V) 

GND 

N.C. 

GND 

Output of FORWARD (25% duty) 

Output of BACKWARD (75% duty) 

Supply Voltage (3-18V) 

Output of RC INTEGRATOR 

KA2305A 

01,2: B564·Y 
03,4: KSA928· Y 
05,6: KSC2328·Y 

Fig_ 3 
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KA2305A LINEAR INTEGRATED CIRCUIT 

TRANSMITTER APPLICATION CIRCUIT FOR KA2305A 

,f 
81 R6 

-=-sv 47K 

1 
CS 

I~ 
Rl0 
22K 

R12 
22K 

R13 R14 
18K 18K 

~_RI_GH_T __ ~~ ________ ~ 

Fig. 4 

c8SAMSUNG 
Electronics 

RS 
470K 

Q1,2,3,4-CS45Y 

C2 C1 

~ I'~' I" 

C4 
103 
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KA2305A LINEAR INTEGRATED CIRCUIT 

KA2305 DRIVER OUTPUT APPLICATION STAGE 

CDAPPLICATION I @APPLICATION ][ 

1 Vcc1 

'=Vcc 

• COIL SPECIFICATION 

Inductance fo (MHz) Wire 

I 0.52/lH ± 10% 25.2 0.3<1:> UEW 

• KA2314 APPLICATION CIRCUIT FOR KA2305A 

POWER SWITCH 

0-0 1 
T :" 

J"," T 
150p J 

~---I 

33p m 

c8SAMSUNG 
Electronics 
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KA2305A LINEAR INTEGRATED CIRCUIT 

DEMO BOARD (1:1 SCALE) 

o 3FUNCTION K A 230 5 SAM9MG 
RIC CAR /IFP I 

;J~x .1U( I 473 

UK 1 Tt,03. fil10U 12 ~t-, -..L..L .+ V 0 
Ii •• k T "';2T 472 U T1K ~ ~GND 

~
"'''.,o ..L 270 4,7U 47u 

56P 3--i:T T 
J. ";} .... 15OP QI 270 

T.!J &.6K-t.... ~ 
.l.L1 Q7~t :-
,.10P .. n.. 6,8u E M+ 

Lo AN'¥PO Q~Q2 8 C E Q6 

(TOP) 

(BOTTOM VIEW) 
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KA2306A 

TOY RADIO CONTROL ACTUATOR 
(RX) 
The KA2306A is a monolithic integrated circuit having 
3 functions designed for receiving signals for radio-controlled 
toy cars. 

FEATURES 
• Includes regulator for super regeneration circuit. 
• Simple 3 functions 

: forward, backward, stop 
• Wide operating supply voltage range: 

Vee=3V - 18V 
• Low quiescent circuit current (Icc = 10.SmA: Typ) 
• Low operating supply voltage (Vee = 3V) 
• A minimum number of external parts required 
• Internal TURBO circuit 

BLOCK DIAGRAM 
vee 

Fig. 1 

c8SAMSUNG 
Electronics 

LINEAR INTEGRATED CIRCUIT 

14 DIP 

• ORDERING INFORMATION 

Operating Temperature 

.,~ 

~fij .. 
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KA2306A LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 20 V 
Drive Voltage Vd 20 V 
Drive Current Id 40 rnA 
Regulator Output Current I reg 15 rnA 
Power Dissipation Pd 625 mW 
Operating Temperature Topr -20 - + 75 °C 
Storage Temperature Tstg -40 - +125 °C 

ELECTRICAL CHARACTERISTICS (Ta=25°C, Vee =6V) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Circuit Current Icc Vee =6V, VI=O 10.5 13.5 rnA 

V5(sat) V4 = 0.8V, 15 = 30mA 

Saturation Voltage Vs(sat) V4 = 2.0V, Is = 30mA 0.9 1.2 V 

V7(sat) V4 =1.5V,17 =30mA 

Regulator Output Voltage V reg Vee=6V 2.3 2.5 2.7 V 

Low Operating Voltage VeeL Vreg =2.3V 3 V 

High Operating Voltage VeeH Vreg = 2.3V(min) - 2.7V(max) 20 V 

Vs(sen) Vee = 6V, f= 300Hz 
Sensitivity 

Vs(sen) Vee =6V,j= 900Hz 2 4 mVp-p 
(VI = square wave) 

Vrtsen) Vee = 6V, f= 600Hz 

Voltage Gain Av VI = 0.8mVrms, f= 1 KHz 55 58 61 dB 

qsSAMSUNG 
Electronics 
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KA2306A LINEAR INTEGRATED CIRCUIT 

TEST CIRCUIT 

OUTU--£~------1----+----~--~ 

IN 0---'-1'-1----, 

Vee 

I 

Fig. 2 

PIN DESCRIPTION 

Pin No. Symbol Function 

1 Vreg Output of REGULATOR (Vreg = 2.5V) 

2 BU Output of BUFFER 

3 INT-I Input of Miller Integrator 

4 INT-O Output of Miller Integrator 

5 OUTPUT1 Output of BACKWARD 

6 OUTPUT2 Output of TURBO 

7 OUTPUT3 Output of FORWARD 

8 GND GND 

9 Vee Vee 

10 AMP-O Output of the 2'nd AMP. 

11 BY-2 BY-PASS of the 2'nd AMP. 

12 GND GND 

13 BY-1 BY-PASS of the 1'st AMP. 

14 INPUT Signal INPUT 

c8SAMSUNG 
Electronics 
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KA2306A 

APPLICATION CIRCUIT 

INT 
10p 

1.8K 

l-_+-_~5.6K 

5.6K 

I 
472 ~110T~,~7K 

5.6K 

177m 
10/L 

LINEAR INTEGRATED CIRCUIT' 

Fig. 3 

01,2: 0928·Y 
03,4: C2328· Y 
85,6: 8564·Y 
07: A928-Y 

1K 

TRANSMITTER APPLICATION CIRCUIT FOR KA2306A 

~l 
R3 
1M 

":'TUR80 
::'9V 

i 01 

C9 R10 

I'~ 
22K 

R11 
4.7K R12 

22K 

Fig. 4 

c8SAMSUNG 
Electronics 

R8 R9 
4.7K 470K 

R15 
22K 

Q2 

01,2: C945-G 
03,4: C945-Y 

L2 
2.2/LH 

L3 
2.2/LH 

C7 
47P 

C2 C1 

~ rIO' T5P 

C4 
103 
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KA2306A LINEAR INTEGRATED CIRCUIT 

COIL SPECIFICATION 

Inductance Wire 

0.52flH ± 10% 0.3<jJ UEW 

KA2312 APPLICATION CIRCUIT FOR KA2306A 

TURBO 

~~9V I 
1 

6.81'H 

c8SAMSUNG 
Electronics 
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KA2309 

TOY RADIO CONTROL ACTUATOR 
(RX) 
The KA2309 is a monolithic integrated circuit having 7 func­
tions designed for receiving signals for radio-controlled toy 
cars. 
In order to obtain a suitable radio control system for toys, 
KA2309 (Receiver Ie) should be used in combination with 
a KA231 0 (Transmitter IC). 

FEATURES 
• Includes regulator, Amp. RC integrator, miller 

integrator 
• Wide operating supply voltage range: 

Vee=3V - 18V 
• Low quiescent circuit current (Icc = 10.SmA: Typ) 
• Low operating supply voltage (Vee = 3V) 
• Minimum number of external parts required 

(Includes TU RBO circuit) 

BLOCK DIAGRAM 

rANT 

LINEAR INTEGRATED CIRCUIT 

16 DIP 

ORDERING INFORMATION 
Operating Temperature 

7 DRIVER 3 

Fig. 1 

c8SAMSUNG 
Electronics 
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KA2309 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 20 V 
Drive Voltage Vd 20 V 
Drive Current Id 40 mA 
Regulator Output Current I reg 15 mA 
Power Dissipation Pd 625 mW 
Operating Temperature Tppr -20 - +75 °C 
Storage Temperat.ure Tstg -40 - +125 °C 

ELECTRICAL CHARACTERISTICS (Ta=25°C, Vee = 6V) 

Characteristic Symbol Test Condition Min Typ Max Unit • Circuit Current lee Vee =6V, VI =0 10.5 13.5 mA 

Saturation Voltage V5(sat) f=300Hz, Dt =50% 
(Vi = 10mVp-p, Is=30mA) V6(sat) f=900Hz, Dt =50% 

~ V7(sat) f=600Hz, Dt =50% 0.9 1.2 V JL. pop Vs(sat) f=300Hz, Dt =25% 

T Vg(sat) f= 900Hz, Dt = 75% 

Regulator Output Voltage Vreg Vee = 6V 2.3 2.5 2.7 V 

Low Voltage Operating VeeL Vreg =2.3V 3 V 

High Voltage Operating VeeH Vreg = 2.3V(min) - 2.7V(max) 20 V 

V5(sen) Vee = 6V, f= 300Hz 
Sensitivity 

V6(sen) Vee = 6V, f= 900Hz 2 4 mVp-p 
(Vi = square wave) 

V7(sen) Vee = 6V,j= 600Hz 

Voltage Gain Av Vi = 0.8mV rms, f = 1 KHz 55 58 61 dB 

c8SAMSUNG 
Electronics 
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KA2309 LINEAR INTEGRATED CIRCUIT 

TEST CIRCUIT 
....---.-----+---..----{) Vee 

+ 
LED 

IN (}-----f'l----------, 

KA2309 

Vreg ()-----;----------e 

LED 

PIN DESCRIPTION 

Pin No. Symbol Function 

1 Vreg Regulator Output (Vreg = 2.5V) 

2 BU Buffer Output 

3 INT-I Miller Integrator Input 

4 INT-O Miller Integrator Output 

5 D1 Backward Output (lsink = 30mA) 

6 D2 Turbo Output (Islnk = 30mA) 

7 D3 Forward Output (lsink = 30mA) 

8 D4 Left Turn Output, DUTY 25% (Isink = 30mA) 

9 D5 Right Turn Output, DUTY 75% (lsink = 30mA) 

10 Vee Vee 

11 INT-O Integrator Output 

12 OUT2 The 2'nd AMP Output 

13 BY2 The 2'nd AMP By-Pass 

14 GND GND 

15 BY1 The 1 'st AMP By-Pass 

16 IN Super Regenerator Signal Input 

c8SAMSUNG 
Electronics 
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KA2309 LINEAR INTEGRATED CIRCUIT 

APPLICATION CIRCUIT 

• 
PARTS LIST & VALUE' Fig. 3 

Resistors (Unit: 0) Capacitors Transistors Coil 

R1 =390 C1 = 10pF Q1 =C838-0N L 1 = tank coil 
R2 =4.7K C2 = 56pF/4pF Q2 = 8564 - O/Y/G L2=3.3j.lH 
R3 =5.6K C3 =47pF Q3 = 8564 - ON/G 
R4 =1.8K C4 = 150pF Q4 = 0471 - ON/G 
R5 =5.6K C5 =0.0047j.lF Q5 = 0471 - O/Y/G 
R6 =4.7K C6 = O.Q1j1.F Q6 = B564 - ON/G Diodes 
R7 =5.6K C7 =O.01j1.F Q7 = 8564 - O/Y/G 
R8 =3.3K C8 = O.0047j1.F Q8 = B772-0NIG IN4148 

R9 = 150K C9 = 10jl.F Q9 =B772-0/Y/G Motors 
R10 = 1 K C10=4.7j.lF Q10= 0882-0N/G 

DC motor R11 = 1K C11 = O.022j.lF Q11 = 0882 - ONIG 
R12=270 C12=0.1j1.F Q12 = B772 - ON/G 
R13=270 C13 = 1j1.F Q13 = C945 - O/Y/G 
R14=1K C14=4.7",F 
R15=1K C15=O.01j1.F 
R16=270 C16=4.7",F 
R17 = 270 C17 = 33",F *C2 
R18 = 100 C18 = 0.056j.lF 27MHz: 56pF 
R19=1.5K C19=O.047j.lF 49MHz: 4pF 
R20=5.6K C20 =0.1",F 
R21 = 4.7 (0.5 Watt) C21 = 0.047 jl.F 
R22=470 C22= 100jl.F 

C23 = O.022j1.F 

c8SAMSUNG 
Electronics 
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KA2309 

TIME BASE 

WAVEFORMS 1 
(Frequency Detector) 

PIN4 OUTPUT 

~ 

c8SAMSUNG 
Electronics 

LINEAR INTEGRATED CIRCUIT 

Fig. 4 

WAVEFORMS 2 
(Duty Detector) 

JUUUl 
PIN11 OUTPUT 

1.25 _flflOJJ 
~DutY'50%J LJ LJ U l 

O'625-~ W 
(Duty 25%)~L 

,...._ ....... __ ""'(~~ 75%rtrtrtr 

618 



KA2309 LINEAR INTEGRATED CIRCUIT 

MODULATION FREQUENCY (TX) & PIN4 DC LEVEL (AX) 

2.3 

1.8 

> 1.7 
I 

--I 
W 
> 
W 
--I 1.3 
(.) 
Cl 
"<t 1.1 
z 
a:: 
X a: 

o 200 450 510 650 700 

TX MODULATION FREQUENCY-Hz 

Fig. 5 

7 FUNCTION TRANSMITTER APPLICATION CIRCUIT (KA2310) 

Fig. 6 

c8SAMSUNG 
Electronics ' 

'----avec 

B: BACKWARD (350Hz) 
F: FORWARD (600Hz) 
T: TURBO (800Hz) 
SWL: LEFT TURN (Ot=25%) 
SWR: RIGHT TURN (Ot = 75%) 
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KA2309 

CIRCUIT CURRENT-SUPPLY VOLTAGE 

20 

18 
V,~O 

6 

4 

2 

! -I--
0 r--r ~ -
0 

10 11 12 

VccM, SUPPLY VOLTAGE 

AMP GAIN-SUPPLY VOLTAGE 

63 

62 
AMJ STAdE 

f = 1 KHz .r---
V,= -70dBm 

61 

60 
z 
<i 59 CI 
IL 
;; 58 0( 

...:: 

'" 57 ~ 
<C 

I 
V 

56 

55 

54 

53 
2 5 6 7 8 9 10 11 12 

VccM, SUPPLY VOLTAGE 

INPUT SENSITIVITY-SUPPLY VOLTAGE 

5.0 

4.5 JL_F(~e~ 
VIsa!) = 1.2V 

~ 
4.0 

~ 3.5 t: 
III 

ffi 3.0 III 

~ 2.5 
!!E 

-f-' 

.... V 
\ /V 

'1 2.0 
> 

! 1.5 

1.0 

0.5 

10 11 12 
VccM, SUPPLY VOLTAGE 

c8SAMSUNG 
Electronics 

LINEAR INTEGRATED CIRCUIT 

w 

REGULATOR OUTPUT VOL TAGE­
SUPPLY VOLTAGE 

5.0 ....--,---r-----r-...,.....-,..----,--.,..---,.-...,............, 

4.5 I----~I__+-+___+-+_--+-_+_-+--_+-----l 
V,=O 

CI 4.01-_+-+----+-_+_-+---+-+---+-_+_---l 

~ 
§! 3:5 I---+-+---+--+--I--+-+---+-_+_---l 
I­
:::> 
~ 3.0 +---+--+---+-+----1--+--+---+-+----l 

~ 2.51---j.._4-...j.-+~-+-+_-+-+___1 

~ 2.0 ""/'----+___+-+---+-_+_-1_-+-+---+---1 

~ 1.5 1---+-+---+--+--+--_+-+__--+-_+_----1 

~ 1.01----+_-+--+-+--+--+---+-+--+_-I 

w 
CI 

~ 
0 
> 
z 
0 

~ 
~ 
III 
I-
:::> 
IL 
I-
:::> 
0 

~ 
~ 

z 
<i 

0.5 f-----f-----t---- ---- ---- j----t---+-+-----+---j 

1.5 

1.4 

1.3 

1.2 

1.1 

VccM, SUPPLY VOLTAGE 

OUTPUT SATURATION VOLTAGE­
SUPPLY VOLTAGE 

1.01-----.' -

0.9 --- -- -- --
0.8 

0.7 

0.6 

0.5 
10 11 12 

Vcc(V), SUPPLY VOLTAGE 

AMP GAIN-FREQUENCY 

~ 50 
2 I--+-~~+___+_~~+__-+-++~t--+-+H~ 

; 40f--_+_~+Wf--+-H4~I_+-+H+WI_+-HH~ 

~ 30f--~~+Wf--+-H4~~+-~~I_+-HH~ 

10f---+-

OL-~~~~~~~L-~~~~~~~ 
10 2 3 5 7 100 2 3 5 7 1 K 2 5 710K 2 3 :; 

I(Hz), FREQUENCY 
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KA2309 LINEAR INTEGRATED CIRCUIT 

COIL SPECIFICATION 

CD 
0) 
(2) 

Inductance 

DEMO BOARD (1:1 SCALE) 
• -n-CI9 C20 Q 12 

++ ~++~~ ~++~* ~++ ~ + ~E~ ~I&I CIO ~+ B 0 
RII Q3 C Q2 en 

1. II,/'II'IrRIO Q8 

I C9 
II,/'II'IrRI8 ~~ 

~ I ~~ .ly\lyRl2tjen 

~ II,/'II'IrRS Wv .A/'fvR13 Q9 
CS C7 P,9 C I 2 Q4 Q5 ,,1&1 

:JJiv ~~ R19~ C2* R1 ++ a! e ~~~I~ 
C2 CI]I<:lI~QI3 OJ C B E If~1&I -u- C B E C B E .1. J. Qst:I:JI 0 

~ -t..... ~ T of -.Iy\Iy- en 
~ C3 L2 CII R14!:: QJ I 

!J~t R4R'~ ~~ ~~ *~: ~ a ~ ~~ 
ANT C5 .FULL FUNCTION Q7 

RIC CAR. APP .. I 

(TOP) 

(BOTTOM VIEW) 
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Electronics 

fo (MHz) Wire 

25.2 0.3<1> UEW 
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KA2310 LINEAR INTEGRATED CIRCUIT 

TOY RADIO CONTROL ACTUATOR 
(TX) 
The KA2310 is a monolithic integrated circuit having 7 
functions designed for transmitting signals for radio­
controlled toy cars. 
In order to obtain a suitable radio control system for toys, 
the KA231 0 (Transmitter IC) should be used in combination 
with a KA2309 (Receiver IC). 

FEATURES 
• Includes Auto power swftch, 

Pulse generator, Modulator 
High frequency amplifier, 
Pulse width controller, 
Transmitting signal oscillator. 

• Wide operating supply voltage range: 
Vcc=6V - 12V 

• Minimum number of external parts required 
• Low current dissipation 

BLOCK DIAGRAM 

Rf 
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Fig. 1 
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ORDERING INFORMATION 

Operating Temperature 
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KA231 0 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Value 

Supply Voltage Vee 12 
Supply Voltage (PIN 8) Va 18 
Acceptable Load (PIN 8) RL 300 
Power Dissipation Pd 600 
Operating Temperature Topr -20 - +70 
Storage Temperature Tstg -40 - +125 

ELECTRICAL CHARACTERISTICS (Ta=25°C, Vee =9V) 

Characteristic Symbol 
SW1 

Stand By Current ISb OFF 

led1) ON 

Circuit Current led2) ON 

led3) ON 

Output Sink Current Is ON 

fm(1) ON 
Modulation Frequency 

fm(2) ON 

Dt(1) ON 

Duty Cycle Dt(2) ON 

Dt(3) ON 

Oscillator Frequency fosc ON 

Po(1) ON 
Transmitting Power 

Po(2) ON 

TEST CIRCUIT 

lG: 
0.0471<..,...... 11 I SWL SWR 

I 

m 
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Test Condition Test 
Point 

Min 
SW2 SWL SWR 

OFF ON ON A1 

B ON OFF A1 8 

B OFF ON A1 10 

B ON ON A1 10 

A ON ON A2 2 

A ON OFF F/M 

A ON ON F/M 

A ON OFF F/M 20 

A OFF ON F/M 70 

A ON ON F/M 45 

B ON ON H/F 

B fc=27MHz H/F 15 

B fc=40MHz H/F 

500hm 

Fig. 2 

Unit 

V 
V 
n 

mW 
°C 
°C 

Typ Max Unit 

0 0.1 mA 

12 17 mA 

16 22 mA 

15 22 mA 

3 mA 

1.8 KHz 

3.6 KHz 

25 30 % 

75 80 % 

50 55 % 

27 MHz 

20 mW 

17 mW 
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KA231 0 

PIN DESCRIPTION 

Pin No. Symbol 

1 PS 

2 FM 

3 DL 

4 DR 

5 GND 

6 FC1 

7 FC2 

8 Vo 

9 Vee 

APPLICATION CIRCUIT 

B 

LINEAR INTEGRATED CIRCUIT 

Function 

Auto Power switch function and modulating signal 
oscillation. Backward, Turbo, Forward input (DUTY 50%) 

Modulating signal oscillation. 

Translation pulse width of modulating signal. 
Left turn input (DUTY 25%) 

Translation pulse width of modulating signal. 
Right turn input (DUTY 75%) 

GND 

Transmitting signal oscillation. 

Transmitting signal oscillation. 

The output signal of modulating and transmitting. 

Vee (6-12V) 

.-----------.---------~--o Vee 

Fig. 3 

47p 

150p 

B: BACKWARD (350Hz) 
F: FORWARD (600Hz) 
T: TURBO (800Hz) 

g:J3P 

SWL: LEFT TURN (Ot =25%) 
SWR: RIGHT TURN (01=75%) 
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KA2311 

TOY RADIO CONTROL ACTUATOR 
(RX) 
The KA2311 is monolithic integrated circuit having full 
functions designed for receiving signals for radio-controlled 
toy cars. 
In order to obtain a suitable radio control system for toys, 
the KA231"1 (Receiver IC) should be used in combination with 
a KA2312 (Transmitter Ie). 

FEATURES 
• It is possible to turn left or right on stop state. 
• Includes Regulator, Amp,Duty Integrator, 

Miller Integrator 
• Wide operating supply voltage range: 

Vee = 3V - 18V 
• Low operating supply voltage Nee = 3V) 
• A Minimum number of external parts are required 

(Includes turbo circuit) 

BLOCK DIAGRAM 

IN BYPASS·1 GND BYPASS·2 

REG OUT·2 INT·1 INT·O 

c8SAMSUNG 
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Fig. 1 

LINEAR INTEGRATED CIRCUIT 

16 DIP 

I 
ORDERING INFORMATION 

Operating Temperature 

OUT·1 INT·O vee DRIVER·5 

DRIVER·1 DRIVER·2 DRIVER·3 DRIVER·4 
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KA2311 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Condition Value Unit 

Supply Voltage Vee V, = 2.3V -:-: 2.7V 20 V 
Drive Voltage Vd ILK= 100ltA 20 V 
Drive Current Id Vsat =1.2V 150 mA 
Regulator Output Current I reg V, =2.3V 20 mA 
Power Dissipation Pd 625 mW 
Operating Temperature Topr -20 - + 75 °C 
Storage Temperature Tstg - 40 - + 125 °C 

ELECTRICAL CHARACTERISTICS (Ta=25°C, Vee =6V) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Circuit Current Icc Vee =6V, Vj=O 15 20 mA 

Leakage Current ILK Vee::::.6V, Vj=O 0 100 itA 

Saturation Current ' 5(sat) f=300Hz, V5(sat)= 1.2V 
tv; = 10mVp.p, V(sat) = 1.2V) 

' 6(sat) f= 900Hz, V6(sat) = 1.2V 

~ '7(sat) f= 600Hz, V7(sat) = 1.2V 100 150 mA JL pop 
Is(sat) f = 900Hz, V s(sat) = 1.2V 

T Ig(sat) f=300Hz, Vg(sat)= 1.2V 

Regulator Output Voltage Vreg Vee=6V 2.3 2.5 2.7 V 

Low Voltage Operating VeeL Vreg = 2.3V 3 V 

High Voltage Operating VeeH Vreg::::' 2.3(min) - 2.7V(max) 20 V 

V5(sen) Vee = 6V, f= 300Hz 
Sensitivity 

V6(sen) Vee::::. 6V, f= 900Hz 2 4 mVp-p tv; = square wave) 
V7(sen) Vee::::. 6V,j= 600Hz 

Voltage Gain Av Vi = 0.3mVrms, f = 1 KHz 60 65 70 dB 
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KA2311 LINEAR INTEGRATED CIRCUIT 

TEST CIRCUIT 
.---_-----+--.---~-O Vee 

101" 

OUT~~----+--+--+-~ 
11" SW6 

LED 

IN 

KA2311 

Vrey 0---

LED*4 

Fig. 2 

PIN DESCRIPTION 

Pin No. Symbol Function 

1 Vreg Regulator Output (Vreg = 2.5V) 

2 BU Buffer Output 

3 INT·I Miller Integrator Input 

4 INT·O Miller Integrator Output 

5 D1 Backward Output (lsink = 30mA) 

6 D2 Turbo Output (Isink = 30mA) 

7 D3 Forward Output (Isink = 30mA) 

8 D4 Left Turn Output, DUTY 25% (Isink = 30mA) 

9 D5 Right Turn Output, DUTY 75% (lsink = 30mA) 

10 Vee Vee 

11 INT·O Integrator Output 

12 OUT2 The 2'nd AMP Output 

13 BY2 The 2'nd AMP By·Pass 

14 GND GND 

15 BY1 The 1 'st AM P By·Pass 

16 IN Super Regenerator Signal Input 
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KA2311 

APPLICATION CIRCUIT 

ANT 

LINEAR INTEGRATED CIRCUIT 

~~------------~------------~-'12V 

0471 0471 
r---------4-------~------_.9V 

B772 B772 

R15 
300 

SWl 

C21-Q7 473 l~ 6V 
'8564 

0882 

TRANSMITTER APPLICATION CIRCUIT FOR KA2311 

POWER SWITCH 

STOP 

~---------'---~~>-----------Jl 

0.22,,(M) 

Fig. 4 

c8SAMSUNG 
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ff733
P 

B/W: 350Hz 
F/W: 600Hz 
TURBO: 850Hz 
SW L: 01=75% 
SW R: 01=25% 

.=. 9V 

1 
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KA2311 

TIME BASE 

WAVEFORMS 1 
(Frequency Detector) 

J1JLfl.SL--

PIN4 OUTPUT 

~ 

c8SAMSUNG 
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LINEAR INTEGRATED CIRCUIT 

Fig. 4 

WAVEFORMS 2 
(Duty Detector) 

JlJ1JUl 
PIN11 OUTPUT 

1.25 _DJJJJJJ 
(Duty 50%J LJ LJ U I 

O.625-n n n n 
(DutY25%)~ 

__ .....I. __ ... (~:75%rumr 
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KA2312 

TOY RADIO CONTROL ACTUATOR 
(TX) 
The KA2312 is monolithic integrated circuit having full func­
tions designed for transmitting signals for radio controlled 
toy cars. 
In order to obtain a suitable radio control system for toys, 
the KA2312 (Transmitter IC) should be used in combin 
ation with a KA2311 (Receiver IC). 

FEATURES 
• Includes Pulse generator, Modulator 

High frequency amplifier, 
Pulse width controller, 
Transmitting signal oscillator. 

• Wide operating supply voltage range: 
Vcc=6V -12V 

• Minimum number of external parts required 
• It is possible for the user to select the modulating 

frequency 

BLOCK DIAGRAM 

Vee 

Fig. 1 

ci$SAMSUNG 
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LINEAR INTEGRATED CIRCUIT 

9 SIP 

ORDERING INFORMATION 

Operating Temperature 

630 



KA2312 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 12 V 
Supply Voltage (PIN 8) Va 18 V 
Acceptable Load (PIN 8) RL 300 n 
Power Dissipation Pd 600 mW 
Operating Temperature Topr -20 - + 70 °C 
Storage Temperature Tstg -40 - +125 °C 

ELECTRICAL CHARACTERISTICS (Ta = 25°C, Vee = 9V) 

Test Condition Test 
Characteristic Symbol 

Point 
Min Typ Max Unit 

SW1 SW2 SWL SWR 

lee(1) OFF B ON ON A1 15 20 25 mA I 
1cc(2) ON B ON OFF A1 13 18 23 mA 

Circuit Current 
Icc(3) ON B OFF ON A1 7 12 17 mA 

lec(4) ON B ON ON A1 11 16 21 mA 

Output Sink Current Is ON A ON ON A2 2 5 8 mA 

fm(1) ON A ON OFF F/M 2 KHz 
Modulation Frequency 

fm(2) ON A ON F/M ON 4 KHz 

Dt(1) ON A ON OFF F/M 70 75 80 % 

Duty Cycle Dt(2) ON A OFF ON F/M 20 25 30 % 

Dt(3) ON A ON ON F/M 45 50 55 % 

Oscillator Frequency fosc ON B ON ON H/F 27 MHz 

Po(1) ON B fc=27MHz H/F 15 20 mW 
Transmitting Power 

Po(2) ON B fc=40MHz H/F 17 mW 

TEST CIRCUIT 

500hm 

Fig. 2 
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KA2312 LINEAR INTEGRATED CIRCUIT 

PIN DESCRIPTION 

Pin No. Symbol Function 

1 FM1 Modulating signal oscillation. 
Backward, Turbo, Forward input (DUTY 50%) 

2 FM2 Modulating signal oscillation. 

3 DL Translation pulse width of modulating signal. 
Left turn input (DUTY 75%) 

4 DR Translation pulse width of modulating signal. 
Right turn input (DUTY 25%) 

5 GND GND 

6 FC1 Transmitting signal oscillation. 

7 FC2 Transmitting signal oscillation. 

8 Vo The output signal of modulating and transmitting. 

9 Vee Vee (6-12V) 

APPLICATION CIRCUIT Fig. 3 KA2312 

POWER SWITCH 

STOP 

150K 

~~~O--O----------'l 

O.22JL(M) 

Fig. 3 

c8SAMSUNG 
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m33P 

B/W: 350Hz 
F/W: 600Hz 
TURBO: 850Hz 
SWL: Dt=75% 
SWR: Dt=25% 

..=. 9V 

1 

632 



KA2314 LINEAR INTEGRATED CIRCUIT 

TOY RADIO CONTROL ACTUATOR (TX) 9 SIP 

The KA2314 is an integrated circuit designed to transmitter of full 
function RIC toy car which consists of a pulse generator, pulse 
width controller, modulator, TX signal osc, and high frequency amp. 
The KA2314 TX IC is used as one kit with the KA2311 (or KA2309) 
RX IC. The main application is a TX set of full function RIC toy car 
or some other kinds of TX for RIC toy car. 

FEATURES 
• Includes Pulse generator, Modulator 

High frequency amplifier, 
Pulse width controller, 
Transmitting signal oscillator. 

• Wide operating supply voltage range: Vee = 6V - 12V 
• Minimum m!mber of external parts required 
• It is possible for user to select modulating frequency 
• It is possible of applicate for GUN TX. (The duty SW is 

open method) 

BLOCK DIAGRAM 

Vee 

Fig. 1 
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KA2314 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 12 V 
Supply Voltage (PIN 8) Va 18 V 
Acceptable Load (PIN 8) RL 300 n 
Power Dissipation Pd 600 mW 
Operating Temperature Topr -20- + 70 °C 
Storage Temperature Range Tst9 -40- + 125 °C 

I I I I I 

ELECTRICAL CHARACTERISTICS (Ta = 25°C, Vee == 9V) 

Test Condition Test Min Typ Max Unit Characteristic Symbol --
SW1 SW2 SWL SWR Point 

Icd1 ) OFF B ON ON A1 15 20 25 mA 

led2) ON B ON OFF A1 13 18 23 mA 

Circuit Current led3) ON B OFF ON A1 7 12 17 mA 

led4) ON B ON ON A1 11 16 21 ma 

Icd5) ON B OFF OFF A1 11 16 21 mA 

Output Sink Current Is ON A ON ON A2 2 5 8 mA 

fm(1) ON A ON OFF F/M 2 KHz 

Modulation Frequency fm(2) ON A ON ON F/M 4 KHz 

fm(3) ON A OFF OFF F/M 1.5 KHz 

Dt(1) ON A ON OFF F/M 20 25 30 % 

Duty Cycle Dt(2) ON A OFF ON F/M 70 75 80 % 

Ot(3) ON A ON ON F/M 45 50 55 % 

Ot(4) ON A OFF OFF F/M 45 50 55 % 

Oscillator Frequency fose ON B ON ON H/F 27 MHz 

Po(1) ON B fe=27MHz H/F 15 20 mW 
Transmitting Power 

Po(2) ON B fe=40MHz H/F 17 mW 

TEST CIRCUIT 

Fig. 2 
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KA2314 LINEAR INTEGRATED CIRCUIT 

PIN DESCRIPTION 

Pin No. Symbol Function [, 

1 FM1 Modulating signal oscillation, 
[ Backward, Turbo, Forward Input (DUTY 50%) 

2 FM2 Modulating signal oscillation, 
----1 

3 DL Translation pulse width of modulating signal. 
--~---~I 

Left turn input (DUTY 25%) ----------1 --~-~-- ---

4 DR Translation pulse width of modulating signal. I 

I Right turn input (DUTY 75%) 
~ 

5 GND GND 

1 6 FC1 Transmitting signal oscillation, 

7 FC2 Transmitting signal oscillation, 

8 Vo The output signal of modulating and transmitting, 

9 Vee Vee (6-12V) 
----~-I 

APPLICATION CIRCUIT AND DESCRIPTION 

1) APPLICATION CIRCUIT FOR KA2311 (Duty SW: Open type) 

Fig. 3 

c8SAMSUNG 
Electronics 

POWER SWITCH 

Tl 
..=.9V 

68,H 1 
STOP: 100Hz 
B/W: 350Hz 
FIW: 600Hz 
TURBO: 850Hz 
SWL: Dt=25% 
SWR: Ot=75% 
SWL. R Open: Dt=50% 
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·KA2314 LINEAR INTEGRATED CIRCUIT 

2) DESCRIPTION (Duty SW: Open type) 

Modulation frequency is determined by both external resistor of pin 1 and capacitor of pin 2. Therefore the modulation 
frequency according to their functions depends on the resistor of pin 1. Duty percent is determined by pin 3, pin 4 
and when both pin 3, pin 4 are open. Duty percent is 50%. When pin 3 open and pin 4 GND, Duty 75%. When pin 3 
GND and pin 4 open, then Duty percent becomes 25%. In the case of both pin 3, pin 4 open, the modulation frequency 
appears low value compared with that of Duty 25% or 75%. In order to obtain the same value of frequency, for this reason, 
the external proper capacitor must be connected in parallel to the pin 2. X-TAL, which has the equal value of the desired 
RF Signal, must be connected between pin 6 and pin 7. When 27MHz X-TAL is used, 10pF capacitor should be connected 
between both pins and GND, but when 49MHz X-TAL, 10pF capacitor may be connected between pin 6 and GND. Through 
these preparations, when the desired Signal is made completely then outputted through pin 8. Output level of pin 8 can 
be optimized by controlling the tank coil between pin 8 and Vee. 

(1) DUTY FUNCTION 

DUTY SW 
DUTY FUNCTION OUTPUT WAVEFORM 

SW L SWR 

OFF OFF 50% STOP, B/W, F/W, TURBO ·'N·iH " "'n WifNr-n 
-_.-

@ MODULATION FREQUENCY 

FUNCTION STOP B/W F/W TURBO 

fm (Hz) 100 350 600 850 

3) APPLICATION CIRCUIT FOR KA2311 (Duty SW: Short type) 

Fig. 4 

c8SAMSUNG 
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POWER SWITCH 

T1 .=. 9V 

68,H 1 
STOP: 100Hz 
B/W: 350Hz 
F/W: 600Hz 
TURBO: 850Hz 
SWL: Dt=25% 
SWR: Dt=75% 
SW L.R Short: Dt = 50% 
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KA2314 LINEAR INTEGRATED CIRCUIT 

4) APPLICATION CIRCUIT FOR KA2309 (Duty SW: Open type) 

104(M) 

1 
Fig. 5 

ATTENTION FOR PROPER USAGE 

BfW: 350Hz 
FfW: 600Hz 
TURBO: 850Hz 
SWL: 01=25% 
SWR: 01=75% 

Vee 

SW L, R Open (01=50%) 

6.8/'H 

1) It is desirable that the lowest error capacitor connected to pin 2 should be used in order to get the stable modulation 
frequency characteristics. (below ± 2% recommended) 
Mylar capacitor is better than electrolytic capacitor in characteristics. If a high error capacitor is used, the devia­
tion of modulation frequency appears severe according to the individual device. 

2) In case that the transmitted signal was over the occupied band width (20KHz/Max) of FCC standard, the modula­
tion frequency should be lowered and used. 

3) In the event of mismatching impedance between the external transmitter ANT and output circuit, duty cycle may be 
changed. At this event, it is necessary that the choke coil, which is connected to the TX ANT in tandem, should be 
changed to another one. 
(27MHz - 6.8J.tH, 49MHz - 2.2J.tH recommended). 

c8SAMSUNG 
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KA2303 APPLICATION NOTE 

1. INTRODUCTION 
The KA2303 is an integrated circuit intend to drive remote 
controlled toy cars. By obtaining the 27MHz (or 49MHz) non­
modulated signal from wireless transmitter through a super 
regenerative detection circuit, the IC is designed to control 
the 3 functions (forward, stop, backward) of the DC motor. 

The circuit consists of amplifier, detector, comparator, latch, 
driver, and regulator. Reduced components surrounding the 
circuit enable an easily-designed circuit. 

2. BLOCK DIAGRAM AND OPERATIONAL 
OF EACH BLOCK 

1) A SIMPLIED BLOCK DIAGRAM AND 
OPERATION 

NF DH 

Fig. 1 

9 SIP 

GND 

: As an AC amplifier, it only amplifies noise signals within an audio frequency range. 

DRIVER 
OUT 1 

DRIVER 
OUT 2 

A) AMPLIFIER 
8) DETECTOR : With capacitor connected to Pin 4, a peak detector is formed. The low frequency noise signal 

amplified in the previous block is converted into DC. 
C) COMPARATOR: A schmitter trigger circuit with hysteresis characteristic. 
D) LATCH : Through the switching operation, it generates the signal to determine the direction of the motor. 
E) DRIVER 1, 2 : With output from direction control circuit, the driver 1 & 2 control the direction of the motor. 

F) REGULATOR 
The motor is connected to Pins 6-9. 
As a constant voltage supplier circuit, it stabilizes the operation of the device against the ripple 
and noise generated when the motor is set. 
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KA2303 APPLICATION NOTE 

2) DETAILED BLOCK DIAGRAM AND OPERATION DESCRIPTION 

IN 

oJ 

Fig. 2 

A) AMPLIFIER 
a) Consists of operational amplifier (36), resistors (R25, R16 and R17), and a capacitor C25. 
b) Input signal is fed to a non-inverting terminal ( + ) of the operational amplifier. 
c) Since Pin 3 couples with capacitor C25, DC output is kept "0" in spite of offset voltage of operational amplifier. 
d) Amplification rate of alternative voltage should be (R17/R16) + 1. 

8) DETECTOR 
a) Consists of operational amplifier (37), Transistor 04, Resistor R18 and Capacitor C26. 
b) The output voltage of the amplifier stage is supplied to the non-inverting terminal ( + ) of the operational amplifier, 

while the terminal voltage of capacitor C26 is fed to the inverting terminal ( - ). 
c) When input voltage of the non-inverting terminal is bigger than that of the inverting terminal, transistor 04 is turned 

on and the output voltage of the operational amplifier is charged to capacitor C26. 
d) If the condition of input voltage is reversed to c), Transistor 04 is turned off while the voltage charged at capacitor 

C26 is discharged through resistor R18. .... . 
e) As a result, the low frequency peak voltage fed to the non-inverting terminal of the operational amplifier IS 

detected at this stage. 
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KA2303 APPLICATION NOTE 

C) COMPARATOR 
a) Consists of operational amplifier (38), resistors (R19 and R20) and reference voltage (Va). 
b) When the comparator output is high (Vr), the input voltage becomes: 

R20 
Vax R19+R20 

c) If the comparator output is low, the input voltage is: 

R20 R19 
Vax R19+ R20 + Vrx R19+ R20 

OUTPUT 

~--------~----~--~-----------------------------INPUT 

R20 
VaxR19+R20 

R20 R19 
Vax R19+R20 +Vrx R19+R20 

d) The hysteresis characteristic prevents any misoperation caused by noise from the motor, ripple from the detector, 
or the fluctuation of the input signal. 

D) LATCH (DIRECTION CONTROL CIRCUIT) 
a) Consists of T flip-flop (39) and transistor buffer (40 & 41) 
b) The T flip-flop has its logic output 0 converted when the output from the comparator is elevated from low 

(0) to high (1). 
c) When the comparator output is lowered from high (1) to low (0), the T flip-flop maintains up edge operation 

to keep output 0 constant. 
d) The output 0' of T flip-flop is generated as non-inverted logic output. 
e) The output from the comparator becomes the gate signal of tristate buffer (40 & 41). 
f) When gate signal is "1" (high), the input of tristate buffer is delivered to the output. 
g) If gate signal is "0" (low), the output from tristate buffer becomes "0." 

GATE 

I 

INPUT ~ OUTPUT 

~TATE BUFFER 
(40,41) 

E) MOTOR DRIVER CIRCUIT 

GATE 

L (0) 

L (0) 

H (1) 

H (1) 

INPUT 

L (0) 

H (1) 

L (0) 

H (1) 

OUTPUT 

L (0) 

L (0) 

L (0) 

H (1) 

a) Consists of buffers (42,43,44 & 45), resistors (R21, R22, R23, R24, R25 & R26) and transistors (05, 06, 07 & 08). 
b) The buffer has a role of driving the transistors. 
c) Transistor 07 and 08 are saturated by Resistors R23 and R24 when input of the buffer is "1." 
d) By Resistors R25 and R26, Transistors 05 and 06 operate as constant current suppliers. 
e) Pins 1, 6, 7, 8 & 9 of the motor driver circuit are connected to the motor circuit consisting of Transistors 09 

and 010 the motor (M) and voltage (V) supplier. 
f) When the driver 1 input is "1" and Driver 2 input is "0", Transistors 05 and 07 are turned on while 06 and 08 

are turned off. As a result motor driver current flows through Transistor 09, motor (M) and Transistor (07). ("Forward") 
g) When both inputs of Drivers 1 & 2 are in the opposite condition to 1), Transistors 05 and 07 are turned off whereas 

06 and 08 are on. Therefore, the motor driver current flows through Transistor 010, motor (M) and 08. The motor 
is driven "backward". 

h) When the input of T flip-flop is "0", output of Tristate Buffers 40 and 41 also becomes "0". Since the transistors 
from 05 to 08 are turned off, the motor stops functioning. 
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KA2303 

3) DYNAMIC WAVEFORM OF EACH BLOCK. 

A) DYNAMIC WAVEFORMS 

a) ~~~~~~~~---1[[[[[[[[[[[[[[[[[[[[[[[[[[[il...------411[[[[[[[[[[[[[[[[[[[[[[1[[[[1"'-------tlllillillllllllllllllllllllll~ 

b) DET OUTPUT~ 
WAVEFORM 

c) COMPARATOR 
OUTPUT ~ 

WAVEFORM~ I ________ ~ 

d) T-FF 

OUTPUT-O 
WAVEFORM 

e) T-FF 
OUTPUT-Q 
WAVEFORM 

f) TRISTATE 

BUFFER (40) 

OUTPUT 
WAVEFORM ___________ ~ 

(DRIVE 1) 

L 

L 
L...---_------'I 

g) TRISTATE l 
BUFFER (41) 
OUTPUT ~ ______ ~ ________ ~ ______ ~ 

WAVEFORM ~-------4--------~--------4---------+-------~ 
(DRIVE 2) T1 T2 T1 T3 T1 

B) OPERATION OF DYNAMIC WAVEFORMS 
a) For waveform (f) and (g), input signals of the motor driver circuit become "0" during period T1. So the transistors 

from 05 to Q8 are turned off and the motor stops its operation. 
b) In period T2, Motor Driver 1 input becomes high whereas that of Motor Driver 2 is low. So Transistors Q5 and Q7 

are activated while Q6 and Q8 are turned off. As a result, the motor is driven forward. 
c) In period T3, Motor Driver 1 has low input while high input is provided to Motor Driver 2. So Transistors 05 and 

Q7 are turned off while Q6 and Q8 are turned on. The direction of the motor is "backward." 
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KA2303 APPLICATION NOTE 

3~ APPLICATION CIRCUIT AND THEIR OPERATIONS 

1) APPLICATION CIRCUIT 1 

Fig. 3 

2) APPLICATION CIRCUIT 2 

R6 ·2.2K 

Fig. 4 
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KA2303 APPLICATION NOTE 

3) OPERAT10NAL DESCRIPTION (Please refer to above block diagrams) 

A) WHEN NO SIGNAL IS TRANSMITTED ("Stop" motion of the motor). 
a) Noise signal within audio frequency range is obtained at the antenna. 
b} Quenching signal is generated by Transistor Q1, Capacitor C2 and Coil L 1 of the super regeneration receiver cir­

cuit. (Quenching frequency of 100KHz to 500KHz). 
c) The Quenching signal and noise signal are mixed before entering Pin 2 through loP.F. (R4 and C5). 
d) In the amplifier stage, an AC amplifier, only the noise signal is amplified to be delivered to the detector stage. The 

amplification rate should be about 43dB. 
e) The peak voltage of the low frequency noise signal fed to non-inverting terminal (+) of the operational amplifier 

is detected at the detector stage. Here the noise component of AC voltage is converted into DC voltage so the size 
of the DC voltage is determined by the amount of noise input. The. amplification rate is about 24.6dB. 

f) Detected peak voltage should be "1" (High condition: the voltage detected should be above O.7V) and it is input 
to the inverting terminal ( - ) of the operational amplifier in the comparator stage. 

g) The high signal fed to the inverting terminal ( - ) of the comparator is generated as low output to be delivered to 
the latch. 

h) Since low (0) input is provided to the T flip-flop of the latch stage, the original output from the T flip-flop remains 
unchanged. Both gate signals of the tristate buffer and the output of latch stage are low. 

i) As the low input is fed to the motor driver stage, transistors from Q5 to Q8 are turned off so the motor stops its function. 

B) WHEN SIGNAL IS TRANSMITTED FROM THE TRANSMITTER (Forward/Backward) 
a) A non-modulated high frequency signal (in the KA2303: 27-49MHz) resonated by the coil (T1) of the super genera­

tion receiver circuit and by Capacitor C1 is obtained at the antenna. 
b) The non-modulated high frequency signal organized at the antenna and the quenching signal are fed to the loP.F. 

of R4 and CS. 
c) The only signal passing through the loP.F. is the quenching signal and it is impressed on Pin 2. 
d) Only noise signal can be amplified at the amplifier stage. However, only the signal provided to the stage is the quen­

ching signal, so no noise can be generated. 
e) Without any noise signal input, the detector stage has low (0) output. (To be low, the detector voltage should be 

less than 0.3V). 
f) With 10V¥ input, the inverting terminal of the comparator generates high output which will enter the latch stage. 
g) The T flip-flop of the latch stage has high input which will be inverted into a previous one. Since the gate signal 

of the triste buffer is high, the output of T flip-flop is delivered to the tristate buffer output. 

Tn 

0 
1 

On+1 

an 
an 

Here Tn: Input of T-FF 
an: Previous output is maintained 
Qn: Inversion of previous output 
Qn + 1: Present output condition 

h} When the T flip-flop output is high (1), Transistors as and Q7 are turned on while 06 and 08 are turned off. So 
the operational current flows through Transistor 09, motor (M) and Transistor 08. . 

i)_ With low output (a) of the T flip-flop, Transistors QS and Q7 are turned off while Q6 and Q8 are turned on. So the 
operational current flows through Transistor 010, motor (M) and Transistor Q8. 
Consequently, the motor is driven backwards. 
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KA2303 APPLICATION NOTE 

4) EXTERNAL COMPONENTS 

A) R5: INPUT RESISTOR 
Misoperation (When the motor maintains only one direction) caused by low input noise is prevented by R5. If 
its value is small, the sensitivity of the receiver drops, whereas excessive value blunts the prevention of a mis­
operation. Therefore a value of 2MOhm is recommended. 

B) C8: INPUT BYPASS CAPACITOR 
If the capacitor value is reduced, the sensitivity of the receiver is also reduced. However, a large value may result 
a misoperation. So an appropriate value of O.02J.tF is recommended. 

C) C9, C10: FEEDBACK CAPACITOR 
They control the forward/backward converting time of the motor. When their value's are small, the motor either 
stops or misoperates when encountered with an obstacle. Also their voltage are low (Vee = less then 2.5V). On 
the other hand, a large value delays the forward/backward conversion time. In addition, if a weak signal is ob­
tained due to remote transmission, a misoperation can be expected. 
Therefore O.0047J.tF for C9 and 2.2J.tF - 3.3J.tF for C10 are recommend. 

0) C11: PEAK DETECTOR CAPACITOR 
A misoperation is expected if a weak signal is provided. On the other hand, a large value stabilizes DC voltage 
of Pin 4 but it delays the forward/backward time of the motor. Also when it encounters with an obstacle and 
voltage is low, the motor can misoperate. Satisfying results can be achieved with a value within the range of 
2.2J.tF to 3.3J.tF. 

5) PROPER CARE IN USING THE IC. 

A) Since the KA2303 is operated by the noise within audio frequency range, it is sensitive to noise. If it does not 
match properly with the super regeneration receiver circuit, misoperation of the motor can be expected. 
Therefore, care is required when deSigning the set. 

B) Input noise voltage can be easily modulated by the DC voltage difference of Pin 4. That is, an easy design of 
a set is provided if the DC voltage of Pin 4 is O.7V -1.0V when the motor stops, and less than O.3V when motor 
is driven either backward or forward. Therefore, whether the input noise is present in the device determines 
the conversion of the motor. Also the motor can be activated by directly feeding DC voltage to Pin 4. 

C) By inserting a proper DC resistor between Pin 3 terminal and feedback capacitor, the amplifier gain is controlled 
to obtain a desirable sensitivity of the receiver. 

0) In order to apply the device in a low voltage (3V) circuit, super regeneration receiver circuit and power supply 
should be used separately. 
If they share same power source, the motor may misoperate. 
*.super regeneration receiver circuit: Vee =9V, KA2303: Vee=3V. 

E) If your circuit design contrasts with our recommendation, characteristics deviation should be reviewed. 
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KA2309 APPLICATION NOTE 

1. INTRODUCTION 

The KA2309 is an integrated circuit designed for 7 func­
tion RIC toy car. This I.C. consists of a regulator, an 
amplifier, a frequency detector, a duty detector, a com­
parator and two stages of drivers. 
The device operates on low voltage (3V) due to its struc­
ture requiring only minimum number of external parts 
and having 2.SV as regulator output. It is also free from 
any misoperation expected when power is switched 
ON/OFF. Built-in Turbo function is also available. 
For a best performance, the device is recommended to 
be used with a transmitter I.C. KA2310. 

16 DIP 

2. BLOCK DIAGRAM & OPERATIONAL DESCRIPTION 

2·1. BLOCK DIAGRAM 

Fig_ 1 
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KA2309 APPLICATION NOTE 

2·2. OPERATIONAL DESCRIPTION 

1) Regulator 

R36 

R38 

Q23 

R39 
+ 

C1 

R41 

2) Amplifier 

Q26 

Q25 

R37 

The circuit is used as current biasing for the super regener­
ation detector and other circuits. Constant 2.5V is always 
maintained in the circuit against changes in power or load, 
therefore a stable operation is guaranteed. As a negative 
feedback, 051-027-052 loop maintains continuous control 
action after being initiated by 026-025-023. 

Fig. 2 

By amplifing the signal divided at the super regeneration detector, the signal can be separated into noise and func­
tional signal at the detector. 

Equivalent circuit of the 1 st Amp 

V15 

R16 

Fig. 3 

Vo 

2nd Amplifier 

Input 

Av1 ~ 20 log (1 + =~~) :;: 29.5dB 

Av = Av1 + Av2 = 58dB 
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1st Amplifier 

Output 

Vo 

Equivalent circuit of the 2nd Amp 

R12 

C? 
V12 1 
B''''1

0033

' 

Fig. 4 

Av2!;: 20 log (=~;) ~ 28.5dB 
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KA2309 APPLICATION NOTE 

Frequency Characteristic 
(i) The low frequency characteristic is determined by R5?, R15, and external C1 and C2. 

1 
A(1) 211".RS7.C1 (Hz) 

1 
A(2) 211". R1S.C2 (Hz) 

For example, when lowest frequency of the signal to be amplified is SOHz, C1 becomes larger than 17.7JLF 
(1/(211" x SO x 180)J. 

(ii) The high frequency is determined by the frequency characteristic of the amplifier. The 3dB cutoff frequency is, 

iH(1) = 2::V1 (Hz) 

iH(2) = 2::V2 (Hz) 

*G.B = Avo-Wc Avo: open loop gain 
Wc: - 3dB corner frequency 

3) Miller Integrator (Frequency Detector) 

DC (V) 

~--~--~, 
+ ~t 

1" 

Fig. 5 

The Miller Integrator converts functional signals into the DC level. After the Pin 2 square wave is differentiated to pass 
through the positive clipper, only negative spikes remain. Therefore no matter what the duty is, negative spikes are generated 
in certain intervals. 
If functional signals (square wave) are not available, the DC level of Pin 3 becomes more than zero and that of Pin 4 is 
kept nearly grounded. When the negative spikes at a certain interval are impressed on Pin 3 a negative spike proportional 
to frequency is generated at Pin 4 to drive the subsequential drive stage. 
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KA2309 APPLICATION NOTE 

Since the integrator has a high gain due to its structure, the output voltage can easily drift from the '0' level. In order 
to prevent such a drift, a large resistor like R9 is connected between the output and inverting input. The integrator at low 
frequency is not affected by the DC gain that is cut down by R9. If the input frequency is too low, that capacitance im­
pedance becomes higher than R9, and the integrator becomes disabled even though the capacitor is not affected. Therefore, 
C12 should be Xc12 .. R9. Generally Xc12 is set as R9/10. 

__ 1 __ R9 
27T!LC12 - 10 

10 
iL= 211'C12R9 

4) RC Integrator (Duty Detector) 

Fig. 6 

Certain levels of DC in respect to duty is generated by the RC integrator. The output waveform of the RC serial circuit 
relies on the relationship between the time constant (CR) and pulse width (PW). This circuit, a CR I/- (10 x PW), obtains 
output from both ends of the capacitor. 

Input 
Waveform 2'5V~JUUUl 

ov 

Output 1.25V-JtRflR 
Setted (Duty 50%) 
Waveform 

06~V--W n 
(Duty 25%) J~L 

Fig. 7 
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KA2309 APPLICATION NOTE 

5) Driver Stage 
(1) Driver 1 

Fig. 8 

058 
Base 

i) When the Pin 4 DC level is 0.5-1.3V: 061 is turned off 062,054 and 058 are turned on, So the Pin 5 DC level becomes 
low. 

ii) When the DC level is 1.3-1.85V: 021 is turned off, 024, 022, 053, 018 and 058 are turned on. 053 is turned on, 
054 becomes turned off and the Pin 7 voltage becomes low. 

iii) When the DC level is above 1.85V: 081 is turned off. 082 and 083 are turned on. Then Pin 6 and Pin 7 can not be 
operated at the same time, but Pin 7 operation is not disturbed owing to external application circuit. 058 holds the 
operation of Driver 2 while Driver 1 is inhibited. In order words, Driver 2 is active only when the operation of Driver 
1 is determined. 

(2) Driver 2 

Fig. 9 

Q1 and 013 are turned off if 058 connected with R46 is active. With 1.0 -1.4V of Pin 11 voltage, Pin 8 and Pin 9 become 
high. However, If Pin 11 voltage is higher than Vo(1.4V), turns off 03, while 02 and 074 are turned on. On the other hand, 
Pin 11 voltage lower than VE (1.0V) turns off 012 and turns on 014 and 075. As a result Pin 8 voltage becomes low. 
When current sinking is 30mA, Output Terminals 5, 6, 7, 8 and 9 of both drivers are designed to be less than 1.2V. 
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KA2309 APPLICATION NOTE 

3. APPLICATION CIRCUIT & OPERATIONAL DESCRIPTION 

Fig. 10 

OPERATIONAL DESCRIPTION 

01: C83a-O 
02,03,06,07: B564-Y 
04, OS: D471-Y 
oa, 09, 012: B772-Y 
010,011: D882-Y 
013: C945-Y 

The square wave inputted and detected by the super regeneration receiver is impressed to the input stage of the KA2309 
Pin 16. The super regeneration receiver power is supplied by the regulator output voltage (2.5V) and the oscillator con­
sists of TR 01, L2, C3, C4, C5 and R1. 
The Pin 16 input signal is sufficiently amplified by the AM P (Av = 52dB) to be divided into a noise component and func­
tional signal. The functional signal is fed to the Miller integrator through a buffer, RC differential and positive clipper cir­
cuit. Also, it is fed to the RC integrator stage. 
The functional signal is outputted through Pin 2 of the buffer circuit and then differentiated by the RC differentiator con­
sisting of C23 and R20. A positive differential waveform of over O.6V is inverted against the collector of 013 and then 
generated through 013. 
The waveform appearing at the 013 collector is fed to the Miller Integrator via the positive clipper circuit of D1. 
DC level proportional to the frequency of function signal appears at the Miller integrator output stage at Pin 4. 
Here, the R9 is connected to minimize drifting of output voltage generated by the high gain of the operational am­
plifier. Therefore operation of the integrator is disturbed at low frequency. 
The Pin 4 DC level proportional to frequency is determined by RS, R9 and C12. The relationship between function fre­
quency and Pin 4 DC level is as below: 
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KA2309 APPLICATION NOTE 

2.3 

R8: 3.3KO 

1.8 R9: 150KO 
> 1.7 C12: 0.1,..F ....J 
w 
> 
~ 
u 1.3 
0 ... 1.1 
z 
a:: 
X a: 

o 200 450 510 650 700 950 

TX MODULATION FREQUENCY-Hz 

Fig. 11 

Operation of each driver stage is determined by the DC level of Pin 4. 
- When the level is less than O.5V (zero signal: Tx off): The driver stages stop functioning. Accordingly, transis­

tors of the external driver stage are turned off. Therefore the Reel Motor STOPS. 
- When the level is 0.5V-1.1V: Driver 1 is turned on (Pin 5 is low) while external driver transistors 06, oa, 010 

are turned on. Therefore the Reel Motor turns Backward. 
- When the level is 1.3-1.7V: Driver 3 is turned on (Pin 7 is low) and external driver transistors Q7, 09, 011 are 

turned on. Therefore the Reel Motor turns forward. 
- When the level is above 1.aV. Driver 2 is turned on (Pin 6 is low) and active Driver 3 turns on driver transistors 

07, Q9, 012, 011 on. Therefore the Reel Motor repeats Forward of Turbo function. 

~------------~--.6V 

Fig. 12 
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KA2309 APPLICATION NOTE 

The amplified functional signal fed to the RC integrator is converted into a DC level proportional to duty. 

- Duty = 50%: DC level of Pin 11 becomes approximately 1.25V. So Drivers 4 & 5 are disabled. Accordingly, the external 
steering motor driver TR is turned off. Therefore the steering motor stops. 

- Duty = 25%: Driver 4 is active if DC level of Pin 11 is approximately 0.625V (Pin 8 is low). Then external driver 
TRs 02 and 04 are turned on. Therefore the steering motor turns left. 

- Duty = 75%: Driver 5 is active when DC level of Pin 11 is approximately 1.875V (Pin 9 is lOw). TR03 and 05 are turned 
on. Therefore the steering 'motor turns right. 

----------------~------------~~~12V 

C19 

~--------------~6V 

Fig. 13 

4. REMARK 

1) Adjustment of Receiver Sensitivity 

Pin 12 square wave of the amplifier output terminal should adjust L 1 and C2 resonance circuit of super regenera­
tion receiver to an optimum point where waveform is free from noise. 
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KA2309 APPLICATION NOTE 

2) Operational Mode (Forward, Backward, Turbo) Check 

Pin 4 DC level and pin voltage of each driver stage need to be checked. 

Function Pin 4 VTG (DC) Driver Pin (H -+ L) 

Stop 0.5V~ Pin 5, 6, 7: High 

Backward 0.5 - 1.1V Pin 5 

Forward 1.3 - 1.7V Pin 7 

Turbo 1.8Vi Pin 6 

3) Left·Turn and Right Turn 

Pin 12 DC level and pin voltage of each driver stage need to be checked. 

Function Pin 12 VTG (DC) Driver Pin (H -+ L) 

Stop 1.0 -1.4V Pin 8, 9: High 

Left Turn 1.0V ~ (Typ: 0.625V) Pin 8 

Right Turn 1.4Vi (Typ: 1.875V) Pin 9 

4) Motor Noise Causing a Misoperation can be Eliminated as Below 

Steering Motor 

473 

Filter Coil Filter Coil 

Recommended Applications of 

Steering Motor. 

FiQ.15 
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Reel Motor 

r-----------I 
I 473 I 
I I 
I I 

-1---_ PCB GND 

Recommended Application of 

Reel Motor. 

Fig. 16 
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KA2309 APPLICATION NOTE 

5) When the device is applied with transmitter I.C. KA2310: Tx modulation frequency should be adjusted to center 
frequency of each operation mode (forward, backward, turbo) after checking the range of each functional frequency. 

KA2309 (RX) KA2310 (TX) 
Function 

Frequency (Hz) Pin 4 VTG (V) Modulation Frequency 

Backward 200 - 450 0.5 - 1.1 320Hz 

Forward 510 -650 1.3 -1.7 580Hz 

Turbo 700 - 950 1.8 - 2.3 820Hz 

• Frequency range against KA2309 Pin 4 voltage changes in respect to surrounding time constant (R8, R9, C12). 
Therefore the modulation frequency of Tx should be adjusted properly. 

6) 'Each base resistor value of the steering motor driver stage and the reel motor driver stage should be set accord­
ing to the type of the motor and operation voltage. If the values are too small, driver TR may be distracted by 
being overloaded. If it is large, performance of the driver is inhibited. 

7) If the external driver TRs are not used properly according to voltage, current and the capacity of the motor, especially 
when they exceed Absolute Maximum Rating the driver TR can be destroyed. 

Recommended Driver TR 

~ 1A 2A 3A 
TR 

PNP B564A A928A B772 

NPN D471A C2328A D882 

c8SAMSUNG 
Electronics 

654 



KA2311 APPLICATION NOTE 

1. INTRODUCTION 

The KA2311 is an integrated circuit designed for full 
function radio-controlled toy cars. This I.C. consists of a 
regulator, an amplifier, a frequency detector, a duty detec­
tor, a comparator and two stages of drivers. 
The device operates on low voltage (3V) due to its struc­
ture requiring only minimum number of external parts 
and having 2.SV as regulator output. It is also free from 
any misoperation expected when power is switched 
ON/OFF. A built-in Turbo function is also available. 
For a best performance, the device should be used with a 
transmitter I.C., KA2312. 

16 DIP 

2. BLOCK DIAGRAM & OPERATIONAL DESCRIPTION 

2·1 BLOCK DIAGRAM 
BYPASS-1 GND BYPASS-2 OUT-1 INT-O 

OUT-2 INT-1 INT-O DRIVER-1 DRIVER-2 

Fig. 1 
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KA2311 APPLICATION NOTE 

2·2 OPERATIONAL DESCRIPTION 
1) Regulator 

R36 

R38 

023 

R41 

2) Amplifier 

026 

025 

R37 

The circuit is used as current biasing for super regener· 
ation detector and other circuits. Constant 2.5V is al· 
ways maintained in the circuit against changes in power 
or load, therefore stable operation is guaranteed. 
As a negative feedback, 051·027·052 loop maintains 
continuous control action after being initiated by 
026·025·023. 

Fig. 2 

By amplifing the signal divided at the super regeneration detector, the signal can be separated into noise and func· 
tional signal at the detector. 

Equivalent circuit of the 1st Amp 

Fig. 3 
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Equivalent circuit of the 2nd Amp 

Vo 

2nd Amplifier 

Input 
Vo 

AV1 = 2010g (1 +~) 
R57+ Rj 

= 39.06dB (Rj= 0) 

AV2 = 2010g (1 + R12) 
R23 

= 27.6dB 

Av = 20loglAyf1 1 + 20loglAyf21 

= 39.06 + 27.6 = 66.66dS 

R12 

Fig. 4 
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KA2311 APPLICATION NOTE 

Frequency Characteristic 
(i) Low frequency characteristic is determined by R57, R15, and external C1 and C2. 

1 
A(1) 27r'R57.C1 (Hz) 

A(2) 27r'R~5'C2 (Hz) 

For example, when lowest frequency of the signal to be amplified is 50Hz, C1 becomes larger than 17.7JLF 
(1/(27r x 50 x 180)}. 

(ii) High frequency is determined by the frequency characteristic of the amplifier. The 3dB cutoff frequency is, 

G.B 
/H(1)= 27r'Av1 (Hz) 

G.B (H 
/H(2) = 27r'Av2 z) 

*G.B = Avo-Wc Avo: open loop gain 
Wc: - 3dB corner frequency 

3) Miller Integrator (Frequency Detector) 

DC (V) 

...-------H-------. ___ 1- - , 
+ t 

1" 

Fig. 5 

The Miller Integrator converts functional signal into the DC level. After the Pin 2 square wave is differentiated to pass 
through the positive clipper, only negative spikes remain. Therefore no matter what the duty is, negative spikes are generated 
at certain intervals. 
If a functional signal (square wave) is not available, the DC level of Pin 3 becomes more than zero and that of Pin 4 is 
kept nearly grounded. When the negative spikes at a certain interval are impressed on Pin 3, negative spikes proportional 
to frequency are generated at Pin 4 to drive subsequential drive stage. 
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KA2311 APPLICATION NOTE 

Since the integrator has a high gain due to its structure, the output voltage can easily drift from the '0' level. In order 
to prevent such a drift, a large resistor like R9 is connected between the output and inverting input. The integrator at a 
low frequency is not affected by the DC gain that is cut down by R9. If the input frequency is too low that capacitance 
impedance becomes higher than R9, the integrator becomes disabled even though the capacitor is not affected. Therefore, 
C12 should be Xc12«R9. Generally Xc12 is set at R9/10. 

__ 1 __ R9 
27rAC12 -10 

10 
!L = 27rC12R9 

4) RC Integrator (Duty Detector) 

Fig. 6 

A certain level of the DC in respect to duty is generated by RC integrator. The output waveform of the RC serial circuit 
relies on the relationship between the time constant (CR) and pulse width (PW). This circuit, a CR /I (10 x PW), obtains 
output from both ends of the capacitor. 

Input 
Waveform 

Output 
Setted 
Waveform 

2.5V--n n n n 

ovJ U U U L 

1.25V-~ 
(Duty 50o;f1I IT lJ L 

O.625V-. [ [ rr n 
(Duty 25%) J'C:I'L ... :Jt::::rL 
1.875V ~r= 
(0"" 75%) - -u 

Fig. 7 
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KA2311 APPLICATION NOTE 

5) Driver Stage 
(1) Driver 1 

Fig. 8 

,058 
Base 

i) When the Pin 4 DC level is O.5-1.3V: 061 is turned off 062,054 and 058 are turned on. So the Pin 5 DC level becomes 
low. 

ii) When the DC level is 1.3-1.85V: 021 is turned off. 024, 022, 053, 018 and 058 are turned on. 053 is turned on, 
054 becomes turned off and Pin 7 voltage becomes low. 

iii) When the DC level is above 1.85V: 081 is turned off. 082 and 083 are turned on. Then Pin 6 and Pin 7 can not be 
operated at the same time, but Pin 7 operation is not disturbed owing to an external application circuit. 058 holds 
the operation of Driver 2 while Driver 1 is inhibited. In order words, Driver 2 is active only when the operation of Driver 
1 is determined. 

(2) Driver 2 

Fig. 9 

01 and 013 are turned off if 058 connected with R46 is active. With 1.0 - 1.4V of Pin 11 voltage, Pin 8 and Pin 9 become 
high. However, Pin 11 voltage higher than Vd (1.4V) turns off 03 while 02 and 074 are turned on. On the other hand, 
Pin 11 voltage lower than VE (1.0V) turns off 012 and turns on 014 and 075. As a result Pin 8 voltage becomes low. 
When current sinking is 30mA, Output Terminals 5, 6, 7, 8 and 9 of both drivers are designed to be less than 1.2V. 
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KA2311 APPLICATION NOTE 

3. APPLICATION CIRCUIT & OPERATIONAL DESCRIPTION 

Fig. 10 

OPERATIONAL DESCRIPTION 

01: C838·0 
02,03,06,07: B564·Y 
04,05: D471·Y 
08, 09, 012: B772·Y 
010,011: D882·Y 
013: C945·Y 

The square wave inputted and detected by the super regeneration receiver is impressed to the input stage of the KA2311 
Pin 16. The super regeneration receiver power is supplied by the regulator output voltage (2.5V) and the oscillator con­
sists of TR 01, L2, C3, C4, C5 and R1. 
The Pin 16 input signal is sufficiently amplified by the AMP (Av = 56dB) to be divided into noise component and functional 
signal, the functional signal is fed to the Miller integrator through the buffer, RC differential and positive clipper circuit. 
Also, it is fed to the RC integrator stage. 
The functional signal is outputted through Pin 2 of the buffer circuit and then differentiated by the RC differentiator con­
sisting of C23 and R20. A Positive differential waveform of over O.6V is inverted against the collector of Q13 and then 
generated through 013. 
The Waveform appearing at 013 collector is fed to the Miller integrator via the positive clipper circuit of D1. A DC level 
proportional to the frequency of the function signal appears at the Miller integrator output stage at Pin 4. Here, R9 is con­
nected to minimize drifting of the output voltage generated by the high gain of the operational amplifier. Therefore, 
operation of the integrator is disturbed at low frequency. 
A Pin 4 DC level proportional to frequency is determined by RB, R9 and C12. The relationship between the function 
frequency and Pin 4 DC level is as below: 
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KA2311 APPLICATION NOTE 

2.3 

1.8 
> 1.7 ....J 
w 
> 
~ 

1.3 u 
0 ...,. 1.1 
z 
ii: 
X a: 

200 450 510 650 700 

TX MODULATION FREQUENCY·Hz 

Fig. 11 

Operation of each driver stage is determined by the DC level of Pin 4. 

950 

R8: 3.3KO 

R9: 150KO 

C12: 0.1/LF 

- When the level is less than O.5V (zero signal: Tx off): The driver stages stop functioning. Accordingly, the transistors 
of the external driver stage are turned off. Therefore the Reel Motor stops. 

- When the level is O.5V-1.1 V: Driver 1 is turned on (Pin 5 is low) while external driver transistors Q6, Q8, Q10 are turned 
on. Therefore the Reel Motor turns Backward. 

- When the level is 1.3-1.7V: Driver 3 is turned on (Pin 7 is low) and external driver transistors Q7, Q9, Q11 are turned 
on. Therefore the Reel Motor turns Forward. 

- When the level is above 1.BV. Driver 2 is turned on (Pin 6 is low) and active Driver 3 turns on driver transistors Q7, 
09, 012, Q11 on. Therefore the Reel Motor repeats forward of Turbo function. 

~----~------~========~~r-I~ 

Fig. 12 
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KA2311 APPLICATION NOTE 

The amplified functional signal fed to RC integrator is converted into DC level proportional to duty. 

- Duty = 50%: DC level of Pin 11 becomes approximately 1.25V. So Drivers 4 & 5 are disabled. Accordingly, the external 
steering motor driver TR is turned off. Therefore the steering motor stops. 

- Duty = 25%: Driver 4 is active if DC level of Pin 11 is approximately 0.625V (Pin 8 is low). Then external driver TRs 
02 and 04 are turned on. Therefore the steering motor turns left. 

- Duty = 75%: Driver 5 is active when the DC level of Pin 11 is approximately 1.875V (Pin 9 is low). TR03 and 05 are 
turned on. Therefore the steering motor turns right. 

----------------~------------~~-.12V 

C19 

.---------------~6V 

Fig. 13 

4. REMARK 

1) Adjustment of Receiver Sensitivity 

Pin 12 square wave of the amplifier output terminal should adjust the L 1 and C2 resonance circuit of the super re­
generation receiver to an optimum point where the waveform is free from noise. 

! J;' 103 
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KA2311 APPLICATION NOTE 

.2) Operational Mode (Forward, Backward, Turbo) Check 

Pin 4 DC level and pin voltage of each driver stage need to be checked. 

Function Pin 4 VTG (DC) Driver Pin (H ..... L) 

Stop 0.5V~ Pin 5, 6, 7: High 

Backward 0.5 - 1.1V Pin 5 

Forward 1.3 -1.7V Pin 7 

Turbo 1.8Vt Pin 6 

3) Left·Turn and Right Turn 

Pin 12 DC level and pin voltage of each driver stage need to be checked. 

Function Pin 12 VTG (DC) Driver Pin (H ..... L) 

Stop 1.0 - 1.4V Pin 8, 9: High 

Left Turn 1.0V ~ (Typ: 0.625V) Pin 8 

Right Turn 1.4Vt (Typ: 1.875V) Pin 9 

4) Motor Noise Causing a Misoperation can be Eliminated as Below 

Steering Motor Reel Motor 

473 r-----------i 
I 473 I 
I I 
I I 

I -- Interior of Motor 

I 

Recommended Applications of 

Steering Motor. 

Fig. 15 

c8~SUNG 

_____ J 
+--__ PCB GND 

Recommended Application of 

Reel Motor 

Fig. 16 
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KA2311 APPLICATION NOTE 

5) When the device is applied with transmitter I.C. KA2312, the Tx modulation frequency should be adjusted to center 
on a frequency of each operation mode (forward, backward, turbo) after checking the range of each functional frequency. 

KA2311 (RX) KA2312(TX) 
Function 

Frequency (Hz) Pin 4 VTG (V) Modulation Frequency 

Backward 200 - 450 0.5 - 1.1 320Hz 

Forward 510 - 650 1.3 - 1.7 580Hz 

Turbo 700 - 950 1.8 - 2.3 820Hz 

* The frequency range against KA2311 Pin 4 voltage changes in respect to surrounding time constant (R8, R9, C12). 
Therefore the modulation frequency of Tx should be adjusted properly. 

6) Each base resistor value of the steering motor driver stage and the reel motor driver stage should be set according 
to the type of the motor and operation voltage. If the values are too small, the driver TR may be distracted by being 
overloaded. If it is large, performance of the driver is inhibited. 

If the external driver TRs are not used properly according to voltage, current and the capacity of the motor, especially 
when they exceed Absolute Maximum Rating, the driver TR can be destroyed. 

7) Recommended Driver TR 

~ 1A 2A 3A 
TR 

PNP B564A A928A B772 

NPN 0471A C2328A 0882 

:c8SAMSUNG 
Electronics 

664 



KA2311 APPLICATION NOTE 

8) AMP GAIN 

Equivalent circuit of the 1st Amp The gain of amp stage can be controlled with the insertion of 
an external resistor in tandem. 

V15 

[II 
'0 
I 
> « 
r:: 

'OJ 
(!) 
a. 
E « 

Vo 

2nd 
Amplifier Input 

Because the amp stage of the KA2311 is high and the value 
of reference voltage is low, it is necessary that the gain should 
be adjusted by the insertion of a feedback resistor in order to 
get stable operation. (Without using an Rt resistor, malfunc­
tions would appear. Accordingly Rt must be used and the 
value of 1Kohm is recommended.) 

R16 

70 

60 

50 

40 

30 

20 

10 

o 

* Av =2010g (1 +~) 
R57 + RJ 

The graph of Amp Gain according to the value of feedback 
resistors is as follows; 

r--..... ........ ........ 
~ - ""'---r-r-r-~ ""- ....... 

[""0. ........ r--.. 

o 100 200300 470 560 680 750 820 910 1K 1.5K 2K 3K 5K 7K 10K 

Feedback Resistor, Rf - ohm 
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KA2312 APPLICATION NOTE 

1. INTRODUCTION 9 SIP 

The KA2312 is an integrated circuit designed for the transmitter 
of full function radio-controlled toy cars. It consists of a pulse 
generator, pulse width controller, modulator, TX signal osc, 
and high frequency amp. 
The KA2312 TX IC is used as one kit with the KA2311 RX IC. 
The main application is a TX set of full function radio-controlled 
toy cars or some other kinds of TX for radio-controlled toy cars. 

2. BLOCK DIAGRAM & OPE-RATIONAL DESCRIPTION 

2·1 BLOCK DIAGRAM 

Vee 

~--------------------------~9~-------------------------, 

Fig. 1 

c8~SUNG 

HIGH FREQ. 
AMP 

GND 
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KA2312 APPLICATION NOTE 

2·2. OPERATIONAL DESCRIPTION 

1) PULSE GENERATOR 

~--~~--~------~~-------------------------------Vee 

Q20 
R28 

R31' 

o 
R10 

R17 
D14 

Fig. 2 

The capacitor Cf charges or discharges according to the state Nodes A and B. 

1. Charge 

VB 

Idischarge Control 

When VA is larger than VB1 022 turns on and off, and at this moment 021 is saturated (Vsat = D.2V). 

r-------...------a Vee 

Vsat (0.2V) 

R10 

qsSAMSUNG 
Electronics 

To calculate the voltage value of node A, VA is as follows: 

R10 
VA = Vd14 + R1D + R28/R31 x (Vee - D.7) 

= 0.7 + 5.01 = 5.71V 

Where Vsat = 0.2V is neglected. 
At this time, 020 makes the discharge 
control terminal turn off and the charge. 

I 
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KA2312 APPLICATION NOTE 

2. Discharge 
When VA is less than VB1 023 turns on and 020, 021, 022, off according as the charge voltage of capacitor is larger 
than 5.71 V. After that 020 turns off and discharge control terminal on, as the last currents charged on the capacitor 
discharge. 

3. Recharge 
When 021 turns OFF, the voltage of Node A is as follows: 

R10 
VA = 0.7 + R10 + R2S(VcC - 0.7) = 0.7 + 2.79 = 3.49V 

After capacitor discharges, when the voltage of Node B is less than 3.49V, then 022 turns on and 023 off. There-after, 
the capacitor is in the charge-state again. 

2) DUTY CONTROLLER 

Duty is controlled by the current ratio of 02, 04, 010; 011 current mirror in which the collector current of 03 is 
reference. 

R2 R3 

01 

R6 

Iref 

03. Collector 

Vx 
020 Collector (Discharge Control) 

Fig. 3 
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KA2312 APPLICATION NOTE 

The amplified functional signal fed to the RC integrator is converted into the DC level proportional to duty. 

Ie (02): Iref 

Ie (04): 2 Iref 

Ie (010): I ref 

Ie (011): 2 Iref 

1. DUTY 50% (Charge:Discharge = 50:50) 

Condition: Pin 3=GND 
Pin 4=GND 

1. Charge Current 
When 020 is on, Yx become high stage. 
When Pin 3, Pin 4 are connected to the GND, 05 and 026 turns off. 
The high state of Yx makes 06, 028 become in saturation and then 028 is saturated and 07, 027, are off. 
Therefore the charge current of Cf at Node B is as follows: 

I charge = le(1 0) + 1c(11) = Iref + 2 Iref = 3 Iref 

at this time, Ie (04) flows through 06, but Ie (10) cannot flow because 07 is off. 

2. Discharge Current 
When 020 turns off because of a voltage increase above 5.71V. 
Yx falls into a low state, and when Yx low, then 06 and 028 are off. 
When 028 turns off, 07 and 027 on. 
At this moment, the discharge current is as follows: 

I discharge = Ie (04) + Ie (10) = 2 Iref + Ie (10) = 3 Iref 

Therefore, it is obvious that charge current equals the discharge current. 
I charge = I discharge (Duty 50%) 

:~~:~~~~~+3~-I_r-e_f-.~~~~3~1 . ....;r-ef:~~~~VV\Z\~~_.-_-.. -_.-_-_-_~~_-_-_-... -'_-_-_-_~~_-_~-... -'_-_-_-_~,.._-_-_-~-_-_-_-_-_-_~ 
_ T1.T2=1.1 

T1 T2 

2. DUTY 25% (Charge:Discharge = 75:25) 

Condition: Pin 3 = Open 
Pin 4=GND 

1. Charge Current 
*020·0N: Vx High 
*026 turns ON in Pin 3 open state and Ie (011) flows through 026. 
*1 charge = Ic (04) + Ie (010) = Iref 

2. Discharge· Current 
*020 OFF: Vx Low 
*1 discharge = Ic (04) + Ic (010) = 2 Iref + Iref - 3 Iref 

= 3 'ref 

:.3 I charge = I discharge (Duty 25%) 

c8SAMSUNG 
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KA2312 APPLICATION NOTE 

5'71V-~-'ref ~31'~~\\\//7---"--. 
3.49V---....,..~-------I--......:i~1 c::::.. ________ ......:w::;. _______ _ 

I~ T1:T2=3:1 

3. DUTY 75% (Charge:Discharge = 25:75) 

Condition: Pin 3 = GND 
Pin 4=Open 

1. Charge Current 
*020 ON: Vx High 
*05 turns ON in Pin 4 open state and Ie (04) flows through 05. 
*1 charge = Ic (010) + fc (011) = fref + 2 fref = 3 fref 

2. Discharge Current 
*020 OFF: Vx Low 
*1 discharge = Ic (010) = fref 

:. I charge = 3 I discharge (Duty 75%) 

5.71V------.:-----------.,.111!""'"---------___ ------

3.49V ------Io---I-------....;:lIII'--________ ~ ________ _ 

4. Pulse Generator Frequency 

Condition: Vcc =9V, Rf=33Kn, Cf=0.047j.tF 

1. Duty 50% 

5.71V------------""K""----"""'Ir-----.,r-----r------VH 

. 

f 3. 'ref ... 

3.49V----..f.~:......--I---Jt'-----lIC...----~----...JIC;.....---~---VL 
T1 T2 

c8SAMSUNG 
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KA2312 APPLICATION NOTE 

O=CV,O=IT 

• T_ CV 
-I 

• T1 - (VH - VL)C - (5.71 - 3.49)0047 F = 1 22 10-4 S 
• • - 3 1 ref 3 x 285/LA' /L • X ec 

T2 (V~ ~e~L)c (;:1;~~~)0.047/LF = 1.22 x 10- 4 Sec 

• 1 1 1 98H 
•• f=T=T1+T2=2.44x10- 4 4.0 K z 

2. Duty 25% 

5J1V~~~-~~-I-ffi-f~~~~~3-'-ffif~~~~~~~~~~~~~~~~~~VH 

3.49V-~~"':;""~~~~~--I-~~~~~~~~~~~.....J.r::;;...~~-~~~-VL 

I T1 . T2 

T1 = (5'~~~/L;'49)0.047/LF = 3.661 x 10-4 Sec 

T2 (;:12~~~~)0.047/LF = 1.22 x 10-4 Sec 

:. f = ~ = T1 : T2 (3.661 + 1 ~2) x 10 -4 2.049KHz 

c8 !e!'lSUNG 
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KA2312 APPLICATION NOTE 

3. Duty 75% 

1 1 
f=r= T1 +T2 2.049KHz 

(1.22+ 3.661) x 10- 4 

When Duty = 50%, the frequency doubles compared with that of 25% or 75%. Therefore, one more capacitor must be 
connected in parallel to use properly in an application circuit. 
If so, the frequency of Duty = 50% equals that of 25% or 75%. 

3) RF OSCILLATOR AND RF AMP 

R35 

R34 

R36 
OX.TAL 

Sl-IM----- 034 

Fig. 4 

RF oscillator circuit is constituted easily by 035, R35, R36. 
27MHz high frequency is amplified by 033 and the amplified high frequency is outputted through Pin 8 when 27MHz 
X-TAL is external connected across Pin 6 and Pin 7. 
Collector current through 033 is controlled by 034. 
While 1M flows into the base of 034 by the signal made by pulse generator, RF signal oscillated from X-TAL is amplified 
and outputted through Pin 8. On the contrary when 1M doesn't flow, 034 turns off, therefore RF signal is not outputted 
owing to 033 off alos. 
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4) WAVEFORM OF INDIVIDUAL BLOCK 

Condition: Vee = 9V, Pin 3=Open, Pin 4=GND (Duty=25%) 

5'71V""I~r-----------~~--------~::IIIIIf""---------~IIP""-----

Node B Charge Discharge 
in Fig. 2 

3.49V---,.-;---------.....;...::;;.---------......Ji,'----------...J..--

5.71V 
Node A 
in Fig. 2 

3.49V---'" 

O.8V 

034 Base 

Pin 8 
(OUTPUT) 

27MHz 
Carrier Frequency 

~ 

u u 

fm 

A B 

A 
Duty = A+B x100% 

Fig. 5 

27MHz signal is outputted when the capacitor connected between Pin 2 and GND discharges. 

c8~SUNG 
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KA2312 APPLICATION NOTE 

3. APPLICATION CI,RCUIT AND DESCRIPTION 

TURBO POWER SW 

! I I I 
I 

100 
)----.<) 

lov 
B~ ~ F~~ l J STOP I 

l~Kt WK18K 47p 

6.81'H 
O.47I'H 

Fig. 6 

Modulation frequency is determined by both the external resistor of Pin 1 and capacitor of Pin 2. Therefore the modula­
tion frequency according to their functions depends on the resistor of Pin 1. Duty percent is determined by Pin 3, Pin 
4 and when both are Pin 3 and Pin 4 are grounded, Duty percent is 50%. When Pin 3 is open and Pin 4 is grounded, 
Duty 25%. When Pin 3, GND and Pin 4 open, then Duty percent becomes 75%. In the case of both Pin 3, Pin 4 is 
ground, the modulation frequency appears double the value when of Duty = 25% or 75%. In order to obtain the same 
value of frequency, for this reason, the external same capacitor must be connected in parallel to Pin 2. X-TAL, which 
has the equal value of the desired RF signal, must be connected between Pin 6 and Pin 7. When 27M Hz X-TAL is 
used, a 10pF capacitor should be connected between both pins and grounded, but when 49MHz X-TAL, 10pF capacitor 
may be connected between Pin 6 and the ground. Through these preparations, when the desired signal is made com­
pletely then outputted through Pin 8. Output level of Pin 8 can be optimized by controlling the tank coil between Pin 
8 and Vee. 

4. ATTENTION FOR PROPER USAGE 

1) It is desirable that the lo.west error capacitor connected to Pin 2 should be used in order to get the stable modulation 
frequency characteristics. (below ± 2% recommended) 
Mylar capacitor is better than electrolytic capacitor in characteristics. If a high error capacitor is used, the deviation 
of the modulation frequency appears severe according to the individual device. 

2) When the transmitted signal is over the occupied bandwidth (20KHz/Max) of FCC standard, the modulation frequency 
should be lowered and used. 

3) In the event of mismatching impedance between the external transmitter antenna and output circuit, the duty cycle 
may be changed. At this event, it is necessary that the choke coil, which is connected to the TX antenna in tandem, 
should be changed. 
(27M Hz - 6,8JLH, 49MHz - 2.2JLH recommended). 

c8SAMSUNG 
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PACKAGE DIMENSIONS 

TO·92L Unit: mm 

I 
5.59 

I 6.10 
,. 

" 
/ '. 

------ 8.25 
8.75 

I 
L 
Lm 13.00 3.22 

14.02 

0.56 : 
0.36 ==tLL 

1.50TYP ~ 

4·~1 I 
5.15 \ .... .." 

3.30 
3:56 

7 SIP 

21.59 
22.10 

\ 
j 

TYP 

2.39 
TYP 

4.12 
5.01 

Unit: mm 

~:~: 6.09 ~
.58 

3.30 

1.27
3

.
81 JI 0.20 

1.78 I 0.30 

t=======::m4fT2
.
75 

"--______ ..L-__ -L3.25 
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TO·126 Unit: mm 

2.99 
3.50 

0.89 
1.14 

15.62 
16.38 

0.45 

1~lut-11 0.45 
0.65 0.64 

4.57 
, TYP 

8 SIP 

21.59 
22.10 

~ L --.JI 0.45 
TIP, ,- I 0.71 

Unit: mm 

~
5.58 

6.68 6.09 
7.18 

~I 0.20 
I 0.30 

1m==>=======mJ) 12.75 
"--------~---'--3.25 
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PACKAGE DIMENSIONS 

9 SIP Unit: mm 

21.59 
22.10 

rm~·58 1I6.

09 

-11 0.20 
0.30 

E====3"2.75 1:.. . .13.25 

10 SIP Unit: mm 

24.13 
24.64 

£
.86 

9.12 737 
9.63 . 

2.54 . 2.24 0.30 
·-=-+--+--r:::-yp 2.74 0.41 
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9 SIP HIS Unit: mm 

24.74 
25.25 

3.35 

1.68 
11ff+o---'---"" 1:

1.42 

26.87 

10 SIP HIS 

/------25-.1-5---

25.65 

1.27 
1.52 

0.43 
0.64 

Unit: mm 
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12 SIP 

29.13 
29.64 

Unit: mm 

8.71 

8.15 

3.25 
3.76 

~::ft: 
...!:2~.54:::"'--I-l---++---:-1.~07,::" _-tt----'0=:..::.3:78 0.41 
TYP 1.32 0.64 0.61 

8 DIP Unit: mm 

0-10 0 

8.95 
9.45 

]
6.09 
6.60 

1i;=;='T"'T""';O;;;=;~ 

1.02 
1.52 9

L:,;7 
7.87 

0.20 

~
114.05 
-.l.. 4.55 

2.92 
254 3.42 

0.30 

rYp t-'-'L ~ L...-_...,..0.=51 
0.56 1.02 
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12 SIP HIS Unit mm 

R1.78 
TYP"'-,...j..,----~ 

0.58 

J~ J:~ 
~ ~ ~I--I ~0.~45 -l~ 
TYP 0.65 0.35 

b=====~\]3.25 

1-~_~~_----Ill 3.75 29.35 _ 
29.85 

12 OIP/F Unit: mm 

3.81 
4.31 

3.30 
"---1---L-3.81 

TY
2.54p II I---=..:.;:0.36:..:.......-.j1~ 0.51 

0.56 1.02 
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PACKAGE DIMENSIONS 

. 14 DIP Unit: mm 

E:J
9.15 _ 0-1\0. 

leI9

.

65 

JI
I:09 0:7 o 6.60 7.87 

_ ----- -L.j 

I I 152 =4-
----I f---- 2:03 0.20 r 

0.30 

16 DIP Unit mm 

0-10· 

19.65 
I 19.15 I 

I;::::: J]:: [)J~ 7 .. 37 
7.87 

- J 
0.207 
0.30 

~-H-1.52 

WWWW1.~!:~~ 
2.92 
3.43 

2.54 I I- ~I 0.36 0.51 
TYP 0.56 1.02 

c8SAMSUNG 
Electronics 

14 DIP HIS Unit mm 

.0 -10· 
1,&2.10 J-

TYP rfllJ;.37 

~~ 5.74 ~ 
1-----4--=6.~24 0.35 I 

0.45 

4.01 
I....---~;;;..;;;..-...,---t--t- 4.51 

\,t::::J:==I=:;:....-.a...3.83 
l....I.IL_---'-------.L4.33 

0.51 
RO.79 1.02 

TYP 

18 DIP Unit: mm 

22.73 0-10· 
I~ 23.24 I _L 

f : : : : : : 3J:mJ~ 
1.02 II ¥ 
~-l f--- 0.20 

0.30 

WVWWW-t 3.81 

i=~::~ 
3.43 

2.54 I f- ~~ 0.51 
TYP 0.56 1.02 
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20 DIP Unit: mm 

1
26.36 . I 0 -10

0 

26.87 ~ 

[?:::::::~)]::~~ 
II 1.02 U~_a 

------1 . 1.52 0.20 r 
0.30 

24 DIP Unit: mm 

I 31.37 i 0- 10 0 

1t::::::l::~::::~:::I}:~ [~ 
1.52-------1 t- -- 0.20.r 

~ 

~J~lW\1WV-t.I~:~~ 
. I II 36 I l 292 

-g~~~ I- "-11-9~ I ·343 
TYP 0.56 I. ._ 0.51 

-1."02 
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22 DIP (400) Unit: mm 

• 
28 DIP Unit mm 

I ::~=1 1-

~~::::::::~Jf~ rn1~ 
1.02 II 02O:-Y 
1.52 0.30 
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42 DIP Unit: mm 

4.57 

,

.07 

~~2092 
~~_ I I _ -41 0.36 3.43 
TYP -i,- 0.56 _ 0.51 

1.02 

24 SDIP 

22.71 
23.22 0-10° 

e 601mj7 6.65 7.87 

~ 0.76 
1.02 0.41 0.33 

0.91 

3.66 
4.-17 

1.78 0.33 2.79 
TYP 0.58 3.81 
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22 SDIP Unit: mm 

19.15 

ft'=!=!:~==1==9:::!.66==::!::!::!:::!::::!~ 606~ 
~Oi=;::;::;:::;::;=;=r=;::;=;::r=;::rTTi''i==r=ff'l601Ullll!L 

i£J 
0.55 
1.07 

3.51 0.30 
4.27 

1 78 0.76 0.38 2.82 
~TY-P---t--t-- -1-.02--t-+--tt--~0.-;;-;64 3.84 

30 SDIP Unit: mm 

27.22 0-10° 
27.72 i-

aOM[E 
9.35 ~41 

0.20 f 
0.30 

5.15 
5.65 
2.92 
3.43 

0.36 1.27 
0.56 1.n 
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42 SDIP 

3861 
39.12 

~ 
0 0 

II 0.92 

-

1 
1 

Unit: mm 

0-10° 

.J--
3.7°ml4.~9 4.20 15.49 

bL O.20.J 
0.22 0.30 

1.78 II 
TYP 

0.45 
0.63 

8 SOP 

. II 0.36 

~~O'51 
1.47 

, , 1.73 

1.27 i j 
TYP 

3.05 

MIN 0.38 

MIN 

Unit: mm 

0.41 
0.79 

-.JLQJQ 
" 0.20 
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48 SDIP Unit: mm 

42.21 

]4·IO~:'~ 15.49 15.49 

1!:iffiriffi'i'i'fi'i:i'f'i'[ffirDi:i'ffiJFiffiiiilt'i'ffili8B' 

~I--I ~0.64,=- 0.20 

42.72 

0.89 0.30 

1~ 
TYP . 0.63 MIN 

14 SOP Unit: mm 

~~ 
0.20 ~ j 

0 ].37 ~~~g:i~ 6.10 
4.62 ~ 6.60 

o I Q20 

---JI 0.36 
0.51 

~
9.85 

10.11 
1.47 

" 1.73 
1.27 
TYP 
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16 SOP Unit mm 

0.10 IH-

c::::a 0'2O~~ lJMj 
4.37 0.79 6.10 

o 4.62 ~ 6.60 

0.35 II-
0.51 

~ 10:11 
:U1.47 

o 1.73 
1.27 I I-
TYP 

24 SOP 

7.54 
7.80 

Unit: mm 

0.41 
0.79 

9.73 ~ . 0.10 10.24 
0.20 

-11 0.10 
0.20 
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22 SOP 

13.44 

~tY1mF1?+ 1.27 
TYP 

28 SOP 

Unit: mm 

7.54 
0.00 8.05 

1 ....... - 0-.2-0 

1.68 

1.93 

0.18 
0.28 

Unit: mm 

0.41 
---0.79 

I; 4 W' 10.18 [, 3 0.10 10.69 
0.20 

"irTr"iT'TFTT"'!T'iiT'Ti"'T~_~ 

~~ 0.30 
I~ I 0.51 

~- .. g:i~---~ 
DtmOaOOOOD 2.23 Or", b .......... " " ,,~ 2 48 

1.27 __ ~ 1---- . 
TYP 
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30 SOP 

18 ZIP 

24.28 

Unit: mm 

10.06 
1....-_0.0_5 10.57 

0.25 

Unit: mm 

2.79 
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16 ZIP Unit: mm 

19 ZIP Unit: mm 

24.15 

~I 24.65 I 6.86 
7.36 

~( 01 
1.14 1 ij ~ ij ij ij ij ij ~ ~ ij ij ij ij ij ~ ~ ~ ~ t~~ IT 

I ~ 
0.31 

~_....::::2:;;,;2~6=-5 __ -! 2.92 II 0.46 
23.15 3.68 ~ 

TYP 

!~2ii5&tf~ ciijCjC 0.41 
TYP 0.61 
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21 ZSIP-8H 

12 ZSIP+l/S 

<1>3.05 
<1>3.35 

9.7 
10.3 

1.25 
1.65 

1.778 
TYP 
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Unit: mm 

Unit: mm 

4.3 
MAX 

1.45 
1.55 

24 SZIP 

21.59 
22.10 

o 

0.89 
TYP 0.69 

17ZSlp·H/S 

Unit:mm 

2.74 
3.25 

TYP 

Unit: mm 

,13.74 
14.25 

7.75 
8.26 

o 6 3.56 0.36 
2.00 0.46, .6 4.06 
TY=P.-H'-- --tt-0=-.6S,.-.;t--=0-::.9:-:""1 -=~::';'~=-+-l--.=.:.0.46 
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48 QFP Unit: mm 

10.26·· 

0.10 
0.20 

0.64 
1.14 

c8~SUNG 

1.19 
1.70 

8 SIP 

21.59 
22.10 

~ L JI 0.45 
TIP I ,- I 0.71 

Unit: mm 

~:~: ~~:: 
--.JI 0.20 
I 0.30 

It========l} 12.75 
L...-_____ ~ _ ____'__ 3.25 
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SAMSUNG SEMICONDUCTOR SALES OFFICES-U.S.A. 

Southwest 
22837 Ventura Blvd. 
Suite 305 
Woodland Hills, CA 
91367 
(818) 346-6416 
FAX: (818) 346-6621 

Southeast 
204 Battleground 
Corporate Park 
3859 Battleground Ave. 
Greensboro, NC 27410 
(919) 282-0665 
FAX: (919) 282-0784 

Southwest 
3027 Greenwich St. 
Carlsbad, CA 90028 
(619) 720-0230 
FAX: (619) 720-0230 

South Central 
15851 Dallas Parkway 
Suite 840 
Dallas, TX 75248-3307 
(214) 770-7970 
FAX: (214) 770-7971 

North Central 
901 Warrenville Road 
Suite 120 
Lisle, I L 60532-1359 
(708) 852-2011 
FAX: (708) 852-3096 

Northwest 
2700 Augustine Drive 
Suite 198 
Santa Clara, CA 
95054 
(408) 727-7433 
FAX: (408) 727-5071 

North East 
20 Burlington Mall Road 
Suite 205 
Burlington, MA 01803 
(617) 273-4888 
FAX: (617) 273-9363 

SAMSUNG SEMICONDUCTOR REPRESENTATIVES 

ALABAMA INTELATECH, INC. TEL: (514) 624-1340 
4737 Prevel Street FAX: (514) 624-2911 

SOUTHERN COMPONENT TEL: (205) 533-6500 Pierefonds. Quebec H9K 1 J4 
SALES FAX: (205) 533-6578 
307 Clinton Ave. East #413 
Huntsville, AL 35801 COLORADO 

CANDAL INC. TEL: (303) 692-8484 
ARIZONA 2901 So. Colorado Blvd. FAX: (303) 692-8416 

Suite A 
HAAS & ASSOC. INC. TEL: (602) 998-7195 Denver, CO 80222 
7441 East Butherus Drive FAX: (602) 998-7869 
Suite 300 
Scottsdale, AZ. 85260 CONNECTICUT 

PHOENIX SALES TEL: (203) 496-7709 

CALIFORNIA 267 Main Street FAX: (203) 496-0912 

12 TEL: (408) 988-3400 
Torrington, CT 06790 

3350 Scott Blvd. FAX: (408) 988-2079 
Building 10 FLORIDA 
Santa Clara, CA 95054 

MEC TEL: (305) 426-8944 

SPINNAKER SALES TEL: (619) 451-8595 
700 W. Hillsboro Blvd. (305) 426-8960 
Bldg. 4, Suite 204 FAX: (305) 426-8799 

11545 West Bernardo Court FAX: (619) 485-0561 Deerfield Beach, FL 33441 Suite 200 
San Diego, CA 92127 

WESTAR REP COMPANY TEL: (714) 832-3325 FLORIDA 
2472 Chambers Road FAX: (714) 832-7894 MEC TEL: (407) 773-1100 
Suite 100 11 Emerald Court FAX: (407) 777-6529 
Tustin, CA 92680 Satelite Beach, FL 

WESTAR REP COMPANY TEL: (213) 539-2156 MEC TEL: (407) 799-0820 
25202 Crenshaw Blvd. FAX: (213) 539-2564 830 North Atlantic Blvd. FAX: (407) 799-0923 
Suite 217 Suite B401 
Torrance, CA 90505 Cocoa Beach, FL 32931 

WESTAR REP. COMPANY TEL: (818) 880-0594 MEC TEL: (813) 393-5011 
26500 Agoura Rd. FAX: (818) 880-501 3 10637 Harborside Drive, N FAX: (813) 393-5202 
Suite 204 Largo, FL 34643 
Calabasas, CA 91302 

GEORGIA 
CANADA SOUTHERN COMPONENT TEL: (404) 729-8117 

INTELATECH, INC. TEL: (416) 629-0082 SALES FAX: (404) 729-8056 
1115 Crestlawn Drive FAX: (416) 629-1795 6075 The Corners Parkway 
Suite 1 Suite 103 
Mississauga, Ontario L4W1A7 Norcross, GA 30092 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES 

ILLINOIS 
RI 
8430 Gross Point Road 
Skokie, IL 60076 

MARYLAND 
ADVANCED TECH SALES 
100 West Road 
Suite 412 
Towson, MD 21204 

MASSACHUSETTS 

TEL: (708) 967-8430 
FAX: (708) 967-5903 

TEL: (301) 296-9360 
FAX: (301) 296-9373 

NEW TECH SOLUTIONS, INC. TEL: (617) 229-8888 
111 South Bedford St~eet FAX: (617) 229-1614 
Suite 102 
Burlington, MA 01803 

MICHIGAN 

JENSEN C.B. 
2145 Crooks Rd. 
Troy, MI 48084 

MINNESOTA 

IRI 
1 120 East 80th Street #200 
Bloomington, MN 55420 

NEW JERSEY 
NEPTUNE ELEC. 
2460 Lemoine Avenue 
FI. Lee, NJ 07024 

NEW MEXICO 
S.W. SALES, INC. 
7137 Settlement Way, N.w. 
Albuquerque, NM 87120 

NEW YORK 
NEPTUNE ELEC. 

-2.55 Executive Dr. 
Plainview, NY 11803 

T-SQUAREu 
6443 Ridings Road 
Syracuse, NY 13206 

T-SQUARED 
7353 Victor-Pittsford Road 
Victor, NY 14564 

OHIO 
BAILEY, J.N. & ASSOC. 
129 W. Main Street 
New Lebanon, OH 45345 

BAILEY, J.N. & ASSOC. 
2978 Findley Avenue 
Columbus, OH 43202 

TEL: (313) 643-0506 
FAX: (313) 643-4735 

TEL: (612) 854-1120 
FAX: (612) 854-8312 

TEL: (201) 461-2789 
FAX: (201) 461-3857 

TEL: (505) 899-9005 
FAX: (505) 899-8903 

TEL: (516) 349-16C 
FAX: (516) 349-1343 

TEL: (315) 463-8592 
FAX: (315) 463-0355 

TEL: (716) 924-9101 
FAX: (716) 924-4946 

TEL: (513) 687-1325 
FAX: (513) 687-2930 

TEL: (614) 262-7274 
FAX: (614) 262-0384 

c8SAMSUNG. 
Electronics 

BAILEY, J.N. & ASSOC. 
1667 Devonshire Drive 
Brunswick, OH 44212 

OREGON 
ATMI 
6700 s.w. 105th Street 
Suite 303 
Beaverton, OR 97005 

PENNSYLVANIA 
BAILEY, J.N. & ASSOC. 
1660 Hancock Avenue 
Apollo, PA 15613 

RIVCO JANUARY INC. 
RJI Building 
78 South Trooper Road 
Norristown, PA 19403 

PUERTO RICO 
DIGIT-TECH 
P.O. Box 1945 
Calle Cruz H2 
Bajos, San German 00753 

TEXAS 
s.w. SALES INC. 
2267 Trawood. Bldg. E3 
EI Paso, TX 79935 

VIELOCK ASSOC. 
555 Republic Drive 
Suite 105 
Plano, TX 75074 

VIELOCK ASSOC. 
9430 Research Blvd. 
Echelon Bldg. 2, Suite 330 
Austin, TX 78759 

UTAH 

ANDERSON & ASSOC. 
270 South Main, H108 
Bountiful, UT 84010 

VIRGINIA 

ADVANCED TECHNOLOGY 
SALES, INC. 
406 Grinell Drive 
Richmond, VA 23236 

WASHINGTON 

TEL: (216) 273-3798 
FAX: (216) 225-1461 

TEL: (503) 643-8307 
FAX: (503) 646-9536 

TEL: (412) 568-1392 
FAX: (412) 568-1479 

TEL: (215) 631-1414 
FAX: (215) 631-1640 

TEL: (809) 892-4260 
FAX: (809) 892-3366 

TEL: (915) 594-8259 
FAX: (915) 592-0288 

TEL: (214) 881-1940 
FAX: (214) 423-8556 

TEL: (512) 345-8498 
FAX: (512) 346-4037 

TEL: (801) 292-8991 
FAX: (801) 298-1503 

TEL: (804) 320-8756 
FAX: (804) 320-8761 

ATMI TEL: (206) 882-4665 
16150 NE 85TH SI. Suite 217T FAX: (206) 882-7517 
Redmond, WA 98052 

WISCONSIN 

IRI 
16745 W. Bluemound Rd. 
Suite 340 
Brookfield, WI 53005 

TEL: (414) 789-9393 
FAX: (414) 789-9272 
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SAMSUNG SEMICONDUCTOR SALES OFFICES-EUROPE 

SAMSUNG PARIS MILANO MUNCHEN 
SEMICONDUCTOR Centre d'Affaires La Viale G. Matteotti, 26. Carl·Zeiss·Ring 9 
EUROPE GmbH Boursidiere RN 186, Bat. 1-20095 Cusano Milanino 0·8045 Ismaning 
Mergenthaler Allee 38-40 Bourgogne, BP 202 (Italy) (West Germany) 
06236 Eschborn F-92357 Le Plessis-Robinson Tel: 0039-2-6 13 2888 Tel: (49) 0-89 96 48 38 
(West Germany) (France) Fax: 0039-2-6192279 Fax: (49) 0-89 96 48 73 
Tel: 06196/9009-0 Tel: 0033-1-40 94 07 00 
Fax: 0196/9009-89 Fax: 0033-1-40 94 02 16 

SAMSUNG SEMICONDUCTOR REPRESENTATIVES 

EUROPE 

AUSTRIA 

SATRON HANDELSGES_ MBH 
Hoffmeistergasse 8-10/1/5 TEL: 0043-222-87 30 20 
A-1120 Wien FAX: 0043-222·85 9593 

BELGIUM 

C&S ELECTRONICS NV 
Heembeekstraat 111 
B-1120 Brussels 

DENMARK 

EXATEC ALS 
Oortheavj 1-3 
OK-2400 Kopenhagen 

FINLAND 

INSTRU COMPONENTS 
P.O. Box 64, Vitikka 1 
SF-02631-ESPOO 
Helsinki 

FRANCE 

TLX: 047-753 11 85 1 

TEL: 0032-2-2 44 29 74 
FAX: 0032-2-2 42 89 30 
TLX: 046-2 58 20 

TEL: 00453-1-19 1022 
FAX: 00453-1 1931 20 
TLX: 27253 

TEL: 00358-0-5 2843 25 
FAX: 00358-0-5 28 43 33 
TLX: 057-12 44 26 

ASIA MOS (OMNITECH ELCCTRONIQUE) 
Batiment Evolic 1 165, TEL: 0033-1-47 60 1247 
Boulevard Oe Valmy FAX: 0033-1-47 60 1582 
F-92705 Colombes TLX: 042-61 38 90 

SONEL·ROHE (SCAIB) 
6, Rue Le Corbusier 
Silic 424 
F-94583 Rungis, Cedex 

TEL: 0033-1-46 86 81 70 
FAX: 0033-1·45 60 55 49 
TLX: 042-20 69 52 

c8SAMSUNG 
Electronics 

GERMANY (WEST) 

SILCOM ELECTRONICS VERTRIEBS GmbH 
Neusser Str. 336-338 TEL: (49)-0-2161-6 07 52 
0-4050 Monchengladbach FAX: (49)-0-2161-6516-38 

TERMOTROL GmbH 
Pilotystr 4 
0-8000 Munchen 22 

TLX: 85 2189 

TEL: (49)-0-89-2303 52 52 
FAX: (49)-0-89-2303 52 80 
TLX: 17898453 

ING. THEO HENSKES GmbH 
Laatzener Str. 19 TEL: (49)-0-511-86 50 75 
Postfach 72 12 26 FAX: (49)-0-7249 79 93 
0-3000 Hannover 72 TLX: 92 35 09 

ASTRONIC GmbH 
Grunwalder Weg 30 
0-8024 Oeisenhofen 

TEL: (49)-0-89-61 30 303 
FAX: (49)-0-89-61 31 668 
TLX: 5 21 61 87 

MSC VERKAUFSBORO MinE 
Wormser Str. 34 TEL: (49)-0-62-332 66 43 
Postfach 37 FAX: (49)-0-332 02 98 
0-6710 Frankenthal TLX: 46 52 30 

MICRONETICS GmbH 
Wail Our Stadter Str. 45 
0-7253 Renningen 

ITALY 

DIS. EL. SPA 
Via Orbetello 98 
1-10148 Torino 

MOXEL S.R.L. 

TEL: (49)-0-7159-60 19 
FAX: (49)-0-715 951 19 
TLX: 72 47 08 

TEL: 0039-1-12 20 15 22 
FAX: 0039-1-12 16 59 15 
TLX: 043-21 51 18 

Via C. Frova, 34 TEL: 0039-2-61 29 05 21 
1-20092 Cinisello Balsamo FAX: 0039-2-6 17 25 82 

TLX: 043-35 20 45 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES 

THE NETHERLANDS 

MALCHUS BV HANDEIMIJ. 
Fokkerstraat 511·513 TEL: 0031·10·4 27 77 77 
Post bus 48 FAX: 0031·10·4 154867 
NL·3125 BD Schiedam TLX: 044-2 15 98 

NORWAY 

EXATEC ALS 
Solheimveien 50 
Postbox 314 
N-1473 Skarer 

SPAIN 

SEMICONDUCTORES S.A. 

TEL: 0047-2-97 29 50 
FAX: 0047-2-97 29 53 

Ronda General Mitre TEL: 0034-3-2 172340 
240 Bjs FAX: 0034-3-2 17 65 98 
E-08006 Barcelona TLX: 052-9 77 87 

SWEDEN 

MIKO KOMPONENT AB 
Segers by Vagen 3 
P.O. Box 2001 
S-14502 Norsborg 

SWITZERLAND 

PANATEl AG 
Grundstr. 20 
CH-6343 Rotkreuz 

TEL: 0046-753-89 08 0 
FAX: 0046-753-75 34 0 
TLX: 052-9 77 87 

TEL: 0041-426430 30 
FAX: 0041-42643035 
TLX: 045-86 87 63 

•• C:CSAMSUNG 
.. Electronics 

UNITED KINGDOM 

STC ELECTRONIC DISTRIBUTION 
Edinburgh Way Harlow TEL: (0279) 441144 
Essex CM20 2DF FAX: (0279) 441787 

BYTECH LTD. 
3 The Western Centre, 
Western Road, 
Bracknell Berkshire 
RG121RW 

ITT MULTI COMPONENTS 

TEL: Sales 0344 482211 
Account/Admin 

0344424222 
FAX: 0344 420400 
TLX: 848215 

346 Edinburgh Avenue TEL: 0753 824212 
Slough SL 1 4TU FAX: 0753 824160 

TLX: 849804 

NEL TRONIC LIMITED 
John F. Kennedy Road, 
Naas Road, Qublin 12, 
Ireland 

TEL: (01) 503560 
FAX: (01) 552789 
TLX: 93556 NELT EI 

694 



SAMSUNG SEMICONDUCTOR REPRESENTATIVES 

ASIA 

HONG KONG 

AV, CONCEPT LTD. 
ROOM 804, Tower A, 8/FI., 
Hunghom Commercial Centre, 
37·39 MA Tau Wai Road, 
Hunghom, Kowloon, 
Hong Kong 

PROTECH COMPONENTS LTD. 

TEL: 3629325 
FAX: 7643108 
TLX: 52362 ADVCC HX 

Unit 2, 3/F, Wah Shing Centre, TEL: 7930882 
11 Shing Yip Street, Kowloon, FAX: 7930811 
Kwun Tong, Hong Kong 

WISEWORLD TECHNOLOGY CO. 
Room 708, Tower A, 7/FI., TEL: 7658923 
Hunghom Commercial Centre, FAX: 3636203 
37-39 MA Tau Wai Road, 
Kowloon, Hong Kong 

RIGHT SYSTEM CO., LTD. 
Room A19, 6/F1., 
Proficient Ind. Centre, 
Block A, 6 Wang Kwun Road, 
Kowloon Bay, Kowloon, 
Hong Kong 

TEL: 7566331 
FAX: 7998985 
TLX: 52896 OSPCL HX 

SOLARBRITE ENTERPRISE CO. 
(CALCULATOR & WATCH) 
Room 903, The Kwangtung TEL: 7701010 

FAX: 7700559 Provincial Bank Bldg., 
589-591 Nathan Road, 
Kowloon, Hong Kong 

TLX: 52543 SECL HX 

SOLARI COMPUTER ENGINEERING LTD. 
(4 BIT/8 BIT ONE CHIP SOFTWARE HOUSE) 
Unit 703-4, 7/FI., Jordan House, TEL: 7213318 
6-8 Jordan Road, Kowloon, FAX: 7235288· 
Hong Kong 

CENTRAL SYSTEMS DESIGN LTD. 
(ASIC DESIGN HOUSE) 
Room 1704, Westlands Centre, TEL: 5620248 
20 West lands Road, FAX: 5658046 
Quarry Bay, Hong Kong TLX: 73990 CSD HX 

DATAWORLD INTERNATIONAL LTD. 
(MIYUKI ELECTRONICS (HK) LTD.) 
(ASIC DESIGN HOUSE) 
Flat No. 3-4, 5/FI., TEL: 7862611 
Yuen Shing Ind. Bldg., FAX: 7856213 
1033, Yee Kuk Street, West, TLX: 45876 MYK HX 
Kowloon, Hong Kong 

TAIWAN 

YOSUN INDUSTRIAL CORP. 
7F, No. 76, Chern Kong. Rd., 
Sec. 1; Nan Karlg, Taipei, 
Taiwan R.O.C. 

KINREX CORP. 
2nd. FI., 514·3, Tun Hwa S. 
Rd., Taipei, Taiwan, R.O.C. 

TEL: (02) 788-1991 (Rep.) 
FAX: (02) 788-1996 

TEL: 02-700-4686-9 
FAX: 02-704-2482 
TLX: 20402 KINREX 

c8SAMSUNG 
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SANT SONG CORP. 
Room A, 8F No. 180, Sec-4, TEL: (02) 775-2506 
Chung Hsiao E. Rd., Taipei, FAX: (02) 771-8413 
Taiwan, R.O.C. 

JAPAN 

ADO ELECTRONIC INDUSTRIAL CO., LTD. 
7th Fl., Sasage Bldg., 4-6 TEL: 03-257-1618 
Sotokanda 2-Chome Chiyoda- FAX: 03-257-1579 
ku, Tokyo 101, Japan 

INTERCOMPO INC. 
Ihi Bldg., 1-6-7, Shibuya, TEL: 03-406-5612 
Shibuya-ku, Tokyo 150 Japan FAX: 04-409-4834 

CHEMI·CON INTERNATIONAL CORP. 
Mitauya Toranomon Bldg., TEL: 03-508-2841 
22-14, Toranomon 1-Chome, FAX: 03-504-0566 
Minato-ku, Tokyo 105, Japan 

TOMEN ELECTRONICS CORP. 
1-5, Takamatsu-Cho 3 Chome TEL: 0425-22-6145 
Tachikawa, Tokyo 190 FAX: 0425-22-6159 

DIA SEMICON SYSTEMS INC. 
Wacore 64 1-37-8, Sangenjaya, TEL: 03-487-0386 
Setagaya-ku, Tokyo 154 Japan FAX: 03-487-8088 

RIKEI CORP. 
Nichimen Bldg., 2-2-2, 
Nakanoshima, Kita-ku, 
Osaka 530 Japan 

TEL: 06-201-2081 
FAX: 06-222-1185 

SINGAPORE 
GEMINI ELECTRONICS PTE LTD. 
100, Upper Cross Street TEL: 65-5351777 
#09-080G Bldg. FAX: 65-5350348 
Singapore 0105 TLX: RS-42819 

BOSTEX ELECTRONICS PTE LTD. 
#05-14 Bylands Bldg. TEL: 65-3395713 
135 Middle Road FAX: 65-3389538 
Singapore 0718 

ASTINA ELECTRONICS (M) SON BHD 
23, Jalan Pantai Jerjak Satu TEL: 04-876697 
11900 Bayan Lepas Penang, FAX: 04-876780 
West Malaysia 

ASTINA ELECTRONICS (S) PTE LTD. 
315, Outram Road, TEL: 65-2232221 
#11-02 Tan Boon Liat Bldg., FAX: 65-2213776 
Singapore 0315 

INDIA 

COMPONENTS AND SYSTEMS MARKETING 
ASSOCIATES (INDIA) PVT. LTD. 
100, Dadasaheb Phalke Road, 
Dadar, Bombay 400 
014 TEL: 4114585 

FAX: 4112546 
TLX: 001-4605 PDT IN 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES 

TURKEY 

ELEKTRO SAN. VE TIC. KOLL. STI. 
Hasanpasa, Ahmet Rasim Sok TEL: 337-2245 
No. 16 KadikOy Istanbul, FAX: 336-8814 
Turkey TLX: 29569 ells tr 

THAILAND 

VUTIPONG TRADING LTD., PART. 
51-53 Pahurat Rd. (Banmoh) TEL: 221-9699-3641 
Bangkok 10200 THAILAND 223-4608 

FAX: 224-0861 
TLX: 87470 Vutipong TH 

KOREA 

NAEWAE SEMICONDUCTOR CO., LTD. 
Room 503, 22-dong, Sunin TEL: 717-4065-7 
Bldg., 16-1, Hankangro-2ka, 702-4407-9 
Yongsan-ku, Seoul, Korea FAX: 702-3924 
Cable: ELECONAEWAE TLX: NELCO K27419 

SEOUL 
C.P.O. BOX 1409 

SAMSUNG L1GHT·ELECTRONICS CO., LTD. 
4th FI. Room 2-3, TEL: 718-0045, 
Electronics Main Bldg., 16-9, 718-9531-5 
Hankangro-3ka, Yongsan-ku, FAX: 718-9536 
Seoul, Korea 

c8SAMSUNG 
Electronics 

NEW CASTLE SEMICONDUCTOR CO., LTD. 
4th FI. Room 10-11, TEL: 718-8531-4 
Electronics Main Bldg., 16-9, FAX: 718-8535 
Hankangro-3ka, Yongsan-ku, 
Seoul, Korea 

HANKOOK SEMICONDUCTOR & 
TELECOMMUNICATIONS CO., LTD. 
402 Suite, Sowon Bldg., TEL: 338-2015-8 
354-22, Seokyo-dong, FAX: 338-2983 
Mapo-ku, Seoul, Korea 

SEG YUNG INTERISE CORP. 
21-301, Sunin Bldg., 16-1, TEL: 701-6811-6, 
Hankangro-2ka, Yongsan-ku, 701-6781-4 
Seoul, Korea FAX: 701-6785 

SEGYUNG ELECTRONICS 
182-2, Jangsa-dong, 
Jongro-ku, Seoul; Korea 

SAMTEK 
Room 704, Euylim Bldg., 
16-96, Hankangro-3ka, 
Yongsan-ku, Seoul, Korea 

TEL: 273-6781-3 
FAX: (02) 273-6597 
TLX: K24950 

SUKSEMT 

TEL: 703-9656-8 
FAX: 703-9659 

SUNIN INDUSTRIES CO., LTD. 
Sunin Bldg., 7FI., 16-1, TEL: 718-7113-6 
Hankangro-2ka, Yongsan-ku, 702-1257-9 
Seoul, Korea FAX: 715-1031 
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SAMSUNG SEMICONDUCTOR DISTRIBUTORS 

ALABAMA JACO (805) 495-9998 
2260 Townsgate Road 

HAMMOND (205) 830-4764 Westlake Village, CA 91361 
4411-B Evangel Circle, N.W. 
Huntsville, AL 35816 JACO (408) 432-9290 

2880 Zanker Road 

ARIZONA Suite 202 
San Jose, CA 95134 

ADDED VALUE (602) 951-9788 
7741 East Gray Road JACO (714) 837-8966 

Suite #9 23-441 South Pointe Drive 

Scottsdale, AZ 85260 Laguna Hills, CA 92653 

CYPRESS/RPS (602) 966-2256 MICRO GENESIS (408) 727-5050 

2164 E. Broadway Road #310-8 2880 Lakeside Drive 

Tempe, AZ 85282 Santa Clara, CA 95054 

CALIFORNIA 
CANADA 

ELECTRONIC WHOLESALERS 
ADDED VALUE (209) 734-8861 1935 Avenue De L'Eglise (514) 769-8861 
3320 East Mineral King Montreal, Quebec, Canada 
Unit D H4E 1H2" 
Visalia, CA 93291 

PETERSON, C.M. (519) 434-3204 

I ADDED VAr..uE (714) 259-8258 220 Adelaide Street North 
1582 Parkway Loop London, Ontario, Canada 
Unit G N6B 3H4 
Tustin, CA 92680 

SAYNOR VARAH (416) 445-2340 
ADDED VALUE (619) 558-8890 99 Scarsdale Road 
6397 Nancy Ridge Road Don Mills, Ontario, Canada 
San Diego, CA 92121 M3B 2R4 

ADDED VALUE (818) 889-2861 SA YNOR VARAH (604) 273-2911 
31194 La Baya Drive, #100 1-13511 Crestwood Place 
Westlake Village, CA 91362 Richmond, B.C., Canada 

V6V 2G5 
ALL AMERICAN (800) 669-8300 
369 Van Ness Way #701 WESTBURNE IND. ENT., LTD. 
Torran~e, CA 90501 300 Steeprock Drive (416) 635-2950 

Downsview, Ontario, Canada 
BELL MICRO PRODUCTS (714) 963-0667 M3J 2W9 
18350 Mt. Langley 
Fountain Valley,CA.92708 COLORADO 

BELL MICRO PRODUCTS (408) 434-1150 
ADDED VALUE (303) 422-1701 ' 

550 Sycamore Drive 
4090 Youngfield 

Milpitas, CA 95035 
Wheat Ridge, CO 80033 

CYPRESS/RPS (714) 521-5230 
CYPRESS/RPS (303) 792-5829 
12503 E. Euclid Drive 

6230 Descanso Avenue Englewood, CO 80111 
Buena Park, CA 90620 

CYPRESS/RPS (619) 535-0011 
CONNECTICUT 

10054 Mesa Ridge Ct ALMO ELECTRONICS (203) 288-6556 
Suite 118 31 Village Lane 
San Diego, CA 92121 Wallingford, CT 06492 

CYPRESS/RPS (408) 980-8400 JACO (203) 235-1422 
2175 Martin Avenue 384 Pratt Street 
Santa Clara, CA 95050 ~eriden, CT 06450 

CYPRESS/RPS (818) 710-7780 JV (203) 469-2321 
21550 Oxnard, #420 690 Main Street 
Woodland Hills, CA 91367 East Haven, CT 06512 
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SAMSUNG· SEMICONDUCTOR DISTRIBUTORS 

FLORIDA JACO (301) 995·6620 
Rivers Center 

ALL AMERICAN (305) 621·8282 10270 Old Columbia Road 
16251 N.W. 54th. Avenue Columbia, MD 21046 
Miami, FL 33014 

HAMMOND (407) 973·7103 MASSACHUSETS 

6600 N.W. 21st. Avenue ALMO ELECTRONICS (617) 821·1450 
Fort Lauderdale, FL 33309 60 Shawmut Avenue 

HAMMOND (407) 849·6060 
Canton, MA 02021 

1230 W. Central Blvd GERBER (617) 329·2400 
Orlando, FL 32802 128 Carnegie Row 

MICRO GENESIS (407) 869·9989 Norwood, MA 02062 

2170 W. State Road 434 #324 JACO (617) 273·1860 
Longwood, FL 32779 222 Andover Street 

Wilmington, MA 01887 

GEORGIA 

HAMMOND (404) 449·1996 
MICHIGAN 

5680 Oakbrook Parkway CALDER . (616) 698·7400 
#160 4245 Brockton Drive 
Norcross, GA 30093 Grand Rapids, MI 49508 

QUALITY COMPONENTS (404) 449·9508 CHELSEA INDUSTRIES (313) 525·1155 
6145 Northbelt Parkway 34443 Schoolcraft 
Suite B Livonia, MI 48150 
Norcross, GA 30071 

ILLINOIS 
MINNESOTA 

ALL AMERICAN (612) 944·2151 
GOOLD (312) 860·7171 11409 Valley View Road 
101 Leland Court Eden Prairie, MN 55344 
Bensenville, IL 60106 

CYPRESS/RPS (612) 934·2104 
QPS (312) 884·6620 7650 Executive Drive 
101 Commerce Dr. #A 
Schaumburg, IL 60173 

Eden Prairie, MN 55344 

VOYAGER (612) 571·7766 

INDIANA 5201 East River Road 
Fridley, MN 55421 

ALTEX (317)848·1323 
12744 N. Meridian MISSOURI 
Carmel, IN 46032 

CHELSEA INDUSTRIES (314) 997·7709 
CHELSEA INDUSTRIES (317) 253·9065 2555 Metro Blvd. 
8465 Keystone CrOSSing, #115 Maryland Heights, MO 63043 
Indianapolis, IN 46240 

NEW JERSEY 
MARYLAND 

ALMO ELECTRONICS (201) 613·0200 

ALL AMERICAN (301) 251·1205 12 Connerty Court 

1136 Taft Street East Brunswick, NJ 08816 
Rockville, MD 20853 

GENERAL RADIO SUPPLY (609) 964·8560 

ALMO ELECTRONICS (301) 953·2566 600 Penn St. @ Bridge Plaza 

8309B Sherwick Court Camden, NJ 08102 

Jessup, MD 20794 
JACO (201) 942·4000 

GENERAL RADIO SUPPLY (301) 995·6744 Ottilio Office Compl:?x 

6935L Oakland Mills Road 555 Preakness Avenue 
Columbia, MD 21045 Totowa, NJ 07512 
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SAMSUNG SEMICONDUCTOR DISTRIBUTORS 

NEW YORK OKLAHOMA 

ALL AMERICAN (516) 981·3935 QUALITY COMPONENTS (918) 664·8812 
33 Commack Loop 3158 S. 108th East Avenue 
Ronkonkoma, NY 11779 Suite 274 

Tulsa, OK 74146 
CAM/RPC (716) 427·9999 
2975 Brighton Henrietta TL Road OREGON 
Rochester, NY 14623 

JACO (516) 273·5500 
CYPRESS/RPS 
15075 S. Koll Parkway 

145 Oser Avenue Suite D 
Hauppauge, NY 11788 Beaverton, OR 97006 

(503) 641·2233 

MICRO GENESIS (516) 472-6000 
PENNSYLVANIA 90·10 Colin Drive 

Holbook, NY 11741 
ALMO ELECTRONICS (215) 698·4003 

NORTH CAROLINA 9815 Roosevelt Blvd. 
Philadelphia, PA 19114 

QUALITY COMPONENTS (919) 467·4897 
3029·105 Stonybrook Drive CAM/RPC 

Raleigh, NC 27604 620 Alpha Drive 
Pittsburgh, PA 15238 

(412) 782·3770 

DIXIE (704) 377·5413 
2220 South Tryon Street ALMO ELECTRONICS 

Charlotte, NC 28234 220 Executive Drive 
Mars, PA 16046 

HAMMOND (919) 275·6391 

(412) 776·9090 I 
2923 Pacific Avenue SOUTH CAROLINA 
Greensboro, NC 27420 

DIXIE (803) 297·1435 
RESCO/RALEIGH (919) 781·5700 4909 Pelham Road 
Hwy. 70 West & Resco Court Greenville, SC 29606 
flaleigh, NC 27612 

DIXIE 
OHIO 1900 Barnwe~1 Street 

(803) 779·5332 

Columbia, SC 29201 
CAM/RPC (216) 461·4700 
749 Miner Road HAMMOND (803) 233·4121 
Cleveland, OH 44143 1035 Lowndes Hill Rd. 

Greenville, SC 29607 
CAM/RPC (614) 888·7777 
15 Bishop Drive #104 
Westerville, OH 43081 TEXAS 

CAM/RPC (513) 433·5551 ADDED VALUE (214) 404·1144 
7973·B Washington Woods Drive 4470 Spring Valley Road 
Centerville, OH 45459 Dallas, TX 75244 

CHELSEA INDUSTRIES (513) 891·3905 ADDED VALUE (512) 454·8845 
10979 Reed Hartman, Highway 6448 Highway 290 East 
#133 HA103 
Cincinnati, OH 45242 Austin, TX 78723 

CHELSEA INDUSTRIES (216) 893.()721 ALL AMERICAN (214) 231·5300 
1360 Tomahawk 1819 Firman Drive, #127 
Maumee, OH 43537 Richardson, TX 75081 

SCHUSTER (513) 489·1400 CYPRESS/RPS (214) 869·1435 
11320 Grooms Road 2156 W. Northwest Highway 
Cincinnati, OH 45242 Dallas, TX 75220 

SCHUSTER (216) 425·8134 JACO (214) 235·9575 
20570 East Aurora Road 1209 Glenville Drive 
Twinsburg, OH 44087 Richardson, TX 75080 
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SAMSUNG SEMICONDUCTOR DIST~IBUTORS 

MICRO GENESIS 
9221 LBJ Freeway, #220 
Dallas, TX 75243 

OMNIPRO 
4141 Billy Mitchell 
Dallas, TX 75244 

QUALITY COMPONENTS 
4257 Kellway Circle 
Addison, TX 75244 

QUALITY COMPONENTS 
1005 Industrial Blvd. 
Sugar Land, TX 77478 

QUALITY COMPONENTS 
2120-M Braker Lane 
Austin, TX 78758 

UTAH 

ADDED VALUE 
1836 Parkway Blvd. 
West Valley City, UT 84119 

(214) 644-5055 

(214) 233-0500 

(214) 733-4300 

(713) 240-2255 

(512) 835-0220 

(801) 975-9500 

c8~~SUNG 

VIRGINIA 

VIRGINIA ELEC. 
715 Henry Avenue 
Charlottesville, VA 22901 

WASHINGTON 

CYPRESS/RPS 
22125 17th Avenue 
Suite 114 
Bothell, WA 98021 

JACO 
15014 N.E. 40th Street 
Bldg. "0", Unit 202 
Redmond, WA 98052 

PRIEBE 
14807 N.E. 40th 
Redmond, WA 98052 

WISCONSIN 

MARSH 
1563 S. 101st. Street 
Milwaukee, WI 53214 

(804) 296-4184 

(206)483-1144 

(206) 881-9700 

(206) 881-2363 

(414) 475-6000 
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c8SAMSUNG 
Electronics 
Semiconductor Business 
HEAD OFFICE: 
8/10FL. SAMSUNG MAIN BLDG. 
250, 2-KA, TAEPYUNG-RO, 
CHUNG-KU, SEOUL, KOREA 
CPO. BOX 8233 

BUCHEON PLANT: 
82-3, DODANG-DONG, 
BUCHEON, KYUNGKI-DO, KOREA 
CPO. BOX 5779 SEOUL 100 

KIHEUNG PLANT: 
SAN 1f24 NONGSUH-RI, KIHEUNG-MYUN 
YONGIN-GUN, KYUNGKI-DO, KOREA 
CPO. BOX 37 SUWON 

GUMI BRANCH: 
259, GONDAN-DONG, GUMI, 
KYUNGSANGBU~DO, KOREA 

SAMSUNG SEMICONDUCTOR INC.: 
3725 NORTH FIRST STREET 
SANJOSE, CA 95134-1708, USA 

HONG KONG BRANCH: 
24FL. TOWER 1 ADMIRALTY CENTER 
18 HARCOURT ROAD HONG KONG 

TAIWAN OFFICE: 
RM B. 4FL. NO 581 
TUN-HWA S, RD, TAIPEI, TAIWAN 

TELEX KORSST K27970 
TEL: (SEOUL) 751-2114 
FAX 753-0967 

TELEX: KORSEM K28390 
TEL: (SEOUL) 741-0066, 664-0066 
FAX: 741-4273 

TELEX KORSST K23813 
TEL: (SEOUL) 741-0620/7 
FAX 741-0628 

TELEX: SSTGUMI K54371 
TEL: (GUMI) 2-2570 
FAX: (GUMI) 52-7942 

TEL (408) 434-5400 
TELEX: 339544 
FAX: (408) 434-5650 

TEL: 8626900 
TELEX: 80303 SSTC HX 
FAX: 8661343 

TEL: (2) 706-6025/7 
FAX: (2) 784-0847 

SAMSUNG ELECTRONICS JAPAN CO" LTD. 
6F. SUDAMACHI BERDE BLDG. TELEX: 2225206 SECJPN J 
2-3, KANDA-SUDAMACHI TEL: (03) 258-9506 
CHIYODA-KU, TOKYO 101, JAPAN FAX: (03) 258-9695 

SAMSUNG SEMICONDUCTOR EUROPE GMBH: 
MERGENTHALER ALLEE 38-40 
0-6236 ESCHBORN, WIG 

SAMSUNG (U.K.) LTD.: 
SAMSUNG HOUSE 3 RIVERBANK WAY 
GREAT WEST ROAD BRENTFORD 
MIDDLESEX TW8 9RE 

SINGAPORE OFFICE: 
1 0 COLLYER QUAY 1f1 4-07 
OCEAN BUILDING S'PORE 0104 

TE L 0-61 96-90090 
FAX: 0-6196-900989 
TELEX: 4072678 SSED 

TEL: 862-9312 (EXT) 304 
862-9323 (EXT) 292 

FAX: 862-0096, 862-0097 
TELEX: 25823 

TEL: 535-2808 
FAX: 532-6452 

PRINTED IN KOREA 
JULY, 1990 


