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FEATURES 

• Small Footprint 
• Wide Operating Supply Voltage Range 

• Low Current Consumption 
• Low External Parts Count 

DESCRIPTION 

This IC has been developed for use in the FM IF system in 

communications equipment. It is designed with signal 

output meter terminals and is suited for use in dual conver­

sion receiver circuits. In addition, squelch is provided for 

efficient noise reduction. 

The IC comes in a compact ZIP 20 in-line package. 

ORDERING INFORMATION 

TK10483 0 0 DO pI _-
Temp. Range 

Package Code 

PACKAGE CODE 
Z:ZIP 

TaKa, Inc. 

TEMP. RANGE 
c: -30 to +70 <:Ie 

TAPE/REEL CODE 
BX: Bulk/Bag 
MG: Magazine 

TK10483 

FM IF AMPLIFIER 

APPLICATIONS 

• Portable Instrumentation 

• Cordless Telephones 
• Portable Communications 
• VHF Communications Equipment 

IF INPUT 

DECOUPLING 

DECQUPllNG 

QUAD COIL 

NC 

TK10483Z 

X'TAL OSC ELEMENT 2 

X'TAL OSC ELEMENT 4 

MIXER OUTPUT 6 

TK10483Z'PO 

BLOCK DIAGRAM 

NC 

7 HYSTERESIS CONTROL 

9 SCAN CONTROL 

11 SQUELCH INPUT 

13 FILTER AMP OUTPUT 

15 FILTER AMP INPUT 

17 SIGNAL·METER OUTPUT 

SQUELCH INPUT 

FILTER AMP OUTPUT 

FJl TEA AMP INPUT 

SIGNAllI.fETER OUTPUT 

AFOUTPUT 
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TK10483 

ABSOLUTE MAXIMUM RATINGS 
Input Voltage V CCMAX .............................................. 12 V Storage Temperature Range .................... -55 to +150 °C 
Power Dissipation (Note 1) ................................ 600 mW Operating Temperature Range .................. -30 to +70 °C 
Junction Temperature ........................................... 150°C Lead Soldering Temp. (10 sec.) .......................... 300 °C 

ELECTRICAL CHARACTERISTICS 
Test conditions: Vcc = 6.0 V, TA =.25 °C, unless otherwise specified. 

SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX UNITS 

ICC1 Supply Current No input, squelch off 4.4 6.6 rnA 

Icc2 Supply Current No input, squelch on 5.0 7.6 rnA 

Limit Limiting Sensitivity -3 dB Point 2.0 8.0 fJV 

VOUT Detector Output VIN = 10 mV; dev., ±3 kHz 100 180 250 mV(rms) 

Detector Output 

VOC Terminal Voltage VIN = 10 mV, unmodulated 0.8 1.3 2.0 V 

ZOUT Impedance VIN = 10 mV 500 1500 Q 

THD Distortion VIN = 10 mV 1.0 I 2.0 0/0 

Filter Amplifier 

FG Filter Amplifier Gain FIN = 10 kHz; 33 38 dB 

VO = 100 mV(rms) 

Foc Output Voltage No input 0.8 1.2 1.5 V 

HYS Squelch Hysteresis RHyS = 1 kQ 80 mV 

Scan Control 

SH High Level Squelch input = 0 V 2.3 V 

SL Low Level Squelch input = 2.5 V 0.5 V 

SH High Level Squelch input = 2.5 V 2.3 V 

SL Low Level Squelch input = 0 V 0.5 V 

Note 1: Power dissipation must be derated at the rate of 4.8 mW/oC for operation at T A = 25°C and above. 
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ELECTRICAL CHARACTERISTICS (CONT.) 
Test conditions: V cc = 6.0 V, T A = 25°C, unless otherwise specified. 

~~~-,=-_L PARAMETER 

Mixer 

MG Mixer Conversion Gain 
t------.~ 

MINR Mixer Input Resistance 

MINC Mixer Input Capacitance 

Signal Meter Output 

SOUT1 

SOUTO 

SOUT1/2 

TOKO, Inc. 

Signal Meter Output 

Signal Meter Output 

Signal Meter Output 

vee 

0.1 ~F 

0.1 ~F 

or 
5SVLC·0766Z 

I TEST CONDITIONS 
--- ---- .. 

DC measurement 

VIN = 10 mV, Rs = 3 kO 

VIN = 0 mV, Rs = 3 kO 

RF Input at 1/2 SOUT1 

TEST CIRCUIT 

TK10483 

I 
MIN I TYP 

I ~A~_I UNITS_ 

25 dB 

3.6 kO 
--

2.2 pF 

1.2 1.8 2.6 V 

0.3 V 

17 22 29 dBIl 

10.7 MHz I 

H>-J-'1II-----+_~ AF OUTPUT 
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APPLICATION INFORMATION 
1. Local Oscillator Circuit 

The transistor is biased by a constant current of about 180 !lA, and it is stable to oscillate at a wide range of supply 
voltages. Connect a tuning circuit to pin 4 when using an overtone type crystal. Refer to the Test Circuit. 

C2 

+----o~-l-:-+- MIXER 

2. Mixer Circuit 

The mixer consists of a double balanced multiplier and a buffer circuit. There is a matching resistor of about 
3.6 kQ in the RF side and a matching resistor of 1.8 kQ at the IF side (mixer output). 

3. IF Amplifier 

The IF amplifier consists of six direct-coupled differential amplifiers. A 1.8 kQ resistor at pin 10 assures matching 
to the ceramic filter. The capacitor at pin 12 and 14 serves as a decoupling capacitor and can be connected to 
either Vee or GND. Parasitic oscillation may occur,leading to incorrect limiting sensitivity if this bypass is not done 
correctly. It is necessary to obtain the lowest possible impedance on the printed circuit board. 

IFIN 
PIN 10<>----..... 

PIN 12 

4. FM Demodulator 

4-26 

The FM signal is demodulated by a quadrature detector, with a phase shifter capacitor of 10 pF. The capacitor 
is connected to pin 18 and synchronized with the tank circuit tuned to 455 kHz. Adjust the band width, distortion, 
detection output, etc. by using the damping resistor connected parallel with the coil. The quadrature detector 
output is buffered with an emitter follower at pin 19 audio output terminal. The DC bias of pin 19 is nearly half of 
Vee' The output impedance is about 500 Q. Use a Low Pass Filter to eliminate noise caused by 455 kHz 
components included at pin 19 output. 

TOKO, Inc. 



TK10483 
APPLICATION INFORMATION (CONT.) 

5. Signal Strength Detector 

The Signal Strength detector receives the signal from the IF amplifier stages and its output at pin 17. The maximum 
output current is 600 1lA. Adjust the level by using a load resistor for proper triggering of the squelch. The dynamic 
range is about 30 dB (input signal). For correct temperature characteristics, use a resistor with 2400 PPM/oC 
temperature coefficient. 

PIN11 

Rs 

6. Noise Amplifier 

Since the inverting input of the noise amplifier is biased to 1.2 V, an active filter may be easily formed, using a few 
external components as shown below. The amplifier can be used for noise muting. 

PIN 19 

6.Bk1l 

When the RF input signal decreases, the output of the noise amplifier increases due to increased noise. The 
"-" excursion of the output is detected and pin 11 becomes negative. Ifthere is no noise, the 4.7 IlF will be charged 
through a 150 kn and pin 11 will be at a high level. 

7_ Squelch Trigger Circuit 

The comparator is composed of circuits connected to pin 7, pin 9 and pin 11. The hysteresis can be changed by 
varying the resistor value connected to pin 7. 

PINg 

PIN 11 

TaKa, Inc. 4-27 
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TYPICAL PERFORMANCE CHARACTERISTICS 
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MIX+IF 
Vee: 3 V 
RF:10.7 MHz (Mix IN) 
QUAD COIL: 7BRE-7437Z 

S~ NI o dB + V(rms) 

S-METER 

", 

:\K -XI\ 1'""1-'" "\ 

~~n(ronO)-

TH~ ,'J 
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RF INS (dB~) 

..-Vu 

1---"-
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Vee (V) 

1.2 
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~ 

>: 0.8 
? 
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/ 
V 
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Vu 
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V 

vL 

2 3 
RHYS (kQ) 
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4.0 q 

::.: 
3.0 t-= 

2.0 

1.0 

o 

0.5 

0.4 ~ 
0.3 ;;;~ 
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0.1 

!l 62 
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oJ 
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.11~ ?ft <t 
- Z c en 
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J 
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SUPPLY VOLTAGE 
CHARACTERISTICS WITH QUAD COIL 

RE: RF10.7 MHz (80 dB~) 
CFV:4550 
QUAD COIL· 7BRE-7437Z 

: ~-

~dB~192m/ouT- -
, 
, 

S/" , V_ 
i /' Vee , 

V , 
, ./ 12 dB SINAD , 

V -3 dB LlMITING-

/~. -- THO -----T----- ----

~·Glw~ PIN 7 
"'~9 

VL Vu 

V1N PIN 15 

PIN~11 PIN19 

PIN 7 

RHyS 

RHyS 
_ 1kQ 
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FEATURES 

• Built-in Signal Meter Driver 

• Wide Operating Voltage Range 

• High Limiting Sensitivity 

• Wide Frequency Range 

• Built In Mixer 

DESCRIPTION 

The TK1 0485 has been developed for double conversion 

FM receivers. It has built-in mixer, oscillator, IF amplifier, 

FM demodulator, received signal strength indicator drive 

and squelch circuitry. IF frequencies up to 30 MHz can be 

accomodated. Supply current and supply voltage was 

minimized for use in battery powered systems. 

The TK10485 is available in an MFP20 surface mount 

package. 

ORDERING INFORMATION 

TK10485 0 0 00 1 I T ,,-,~ 
Temp. Range 

Package Code 

PACKAGE CODE 
M: Surface Mount 

TOKO, Inc. 

TEMP. RANGE 
C: -30to+70°C 

TAPE/REEL CODE 
BX: Bulk/Bag 
TR: Tape Right 
TL: Tape Left 
MG: Magazine 

TK10485 

NARROW BAND FM-IF AMPLIFIER 

APPLICATIONS 

• Scanners 
• Cordless Telephones 

• VHF Radio 
• Communications Equipment 

TK10485 

X'TAL esc ELEMENT 1 

X'TAL asc ELEMENT 2 

MIXER OUTPUT 4 

DECOUPLING 7 

DECOUPLING 8 

BLOCK DIAGRAM 

18 HYSTERESIS CONTROL 

17~L 

16 SCAN CONTROL 

15 SQUELCH INPUT 

14 FILTERAMPOUTPlfT 

13 FILTER AMP INPUT 

12 SIGNAL-METER OUTPUT 

11 AFOUTPUT 

RFINPUT 

ONO 

HYSTERESIS CONTROL 

SCAN CONTROL 

SCAN CONTROL 

SQUELCH INPUT 

FILTERAMPOUTPUT 

AlTERAMP INPUT 

I 
I 

SIONAL·METEROUTPUT I 

AFOUTl'UT J 
4-29 



TK10485 

ABSOLUTE MAXIMUM RATINGS 
Input Voltage V CCMAX .............................................. 1 0 V Storage Temperature Range .................... -55 to + 150°C 
Operating Voltage Range .............................. 2.5 to 8.5 V Operating Temperature Range .................. -30 to +70 °C 
Power Dissipation (Note 1) ................................ 350 mW Lead Soldering Temp. (10 sec.) .......................... 300 °C 
Junction Temperature ........................................... 150°C 

ELECTRICAL CHARACTERISTICS 
Test conditions: V cc = 6.0 V, T A = 25°C, unless otherwise specified. 

SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX UNITS 

ICC1 Supply Current No input, squelch off 4.4 rnA 

ICC2 Supply Current No input, squelch on 5.0 rnA 

Limit Limiting Sensitivity -3 dB VOUT 2.0 I1V 

VOUT Detector Output VIN = 10 mV; dev., ±3 kHz 180 mV(rms) 

Detector Output 

VDC Terminal Voltage VIN = 10 mV, unmodulated 1.3 V 

ZOUT Impedance VIN = 10 mV 500 n 

THD Distortion VIN = 10 mV 1.0 % 

Filter Amplifier 

FG Filter Amplifier Gain FIN = 10 kHz; 38 dB 

VO = 100 mV(rms) 

FDC Output Voltage No input 1.2 V 

Hys Squelch Hysteresis RHyS = 1 k.Q 80 mV 

Scan Control 

SH High Level Squelch input = 0 V 2.3 V 

SL Low Level Squelch input = 2.5 V 0.5 V 

SH High Level Squelch input = 2.5 V 2.3 V 

SL Low Level Squelch input = 0 V 0.5 V 

Note 1: Power dissipation must be derated at the rate of 3.3 mW/oC for operation at T A = 25°C and above. 
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ELECTRICAL CHARACTERISTICS (CONT.) 
Test conditions: Vee = 6.0 v, T A = 25 cC, unless otherwise specified. 

SYMBOL PARAMETER 

Mixer 

MG Conversion Gain 

MINR Input Resistance 

Scan Control 

SOUT1 Signal Meter Output 

SOUT1/2 Signal Meter Output 

SOUTO Signal Meter Output 

10.245 

vcc= 3.0 V 

TaKa, Inc. 

, 
, t---It----+ , 
,------, 
TOKO PART 

NUMBER 
7BRE-7437Z 

TEST CONDITIONS 
-- -_._---- --- - ------

DC measurement 

VIN = 10 mV, Rs = 3 kQ 

VIN = 0 mV, Rs = 3 kQ 

RF input at 1/2 SOUT 1 

TEST CIRCUIT 

TK10485 

MIN TYP rMAX _lUNITS 
--- --

25.0 dB 

3.6 kQ 

,-------

2.0 V 

0.3 V 

22 dBJl 

RF INPUT I 
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PIN INFORMATION 

PINNO) SY~~~~-~~~OLTAGE PIN FUNCTION 

co~ne~;s:-a~u-ar-tz-o-S-ci-Ila-to-r-ta-n-k-c~-irc-u-it-a-nd-fo-rm-s-a---11 Colpits oscillator. 

, 
~--~~~ 

PINI .OSC(8) 2.97 V :t: Vee 

PIN2 OSC(E) 2.3 V 

I 

I The NC pin is not wired to the IC. As a mask option it can be 

~'_r=i used fo,-~~o-,,-nd line, etc. 

Mixer Output Pin l 
! 

;-------+-------------t------ .. ~.-~-~-

PIN5 

PIN6 
PIN7 

PINS 

PIN9 

PIN10 

IF INPUT 
DECOUPLING 

DECOUPLING 

3.0 V 

2.1 V 
2.1 V 

2.1 V 

PHASE SHIFT 2.95 V 

QUAD COIL 

1--t.~~~~ ___ 1 

PINll AF OUTPUT 1.5 V 

~- ~ -~~- I~. 
I "", . 'Mm~ . 

L~~ I _I~~ 

4~32 

Power Supply Pin 

IF Input Pin. Pins 7 and S are AC grounded decoupling pins. 

9 ~I 
This pin connects to the phase shifter circuit. 

: 11 i 

---z---.~ I~;~~~~~rrent output at this pin depends on the IF AMP's 
signal level. 

12 
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TK10485 
PIN INFORMATION (CONT.) 
~- ------ --------------- --- ------._-- --

PINNO SYMBOL PIN VOLTAGE PIN FUNCTION 

PIN13 FILTER AMP 1.25 V "y This is the input pin of the inverting amplifier. 
INPUT 

PIN14 FILTER AMP 1.25V This is the output pin of the inverting amplifier. 
OUTPUT 

~ 14 

PIN15 SQUELCH 

$ ~ 
15) Squelch Input Pin 

INPUT 
PIN16 SCAN 16,17) Output Pins. 

CONTROL 

'''';~:; PIN17 SCAN 
CONTROL 

PIN18 HYSTERESIS 15 18) Hysteresis Width Control Pin 
CONTROL 20 k 50 k 

18 

PIN19 GND OV Ground Connection Pin I 
PIN20 RF INPUT 1.8V J ¢ Mixer Input Pin 

20 
~.~ k 

¥t l 
~ 

Note: The listed pin voltages correspond to Vee = 3.0 V 
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APPLICATIONS INFORMATION 

OPERATION 

The TK10485 is a narrow band FM IF system. 

1. The signal from pin 20 (RF INPUT) is mixed in with the local oscillator signal. The IF signal is available at pin 4 
(MIX OUT). The mixer output is passed through a narrow-band pass filter and fed to the IF AMP input at pin 6. 
The signal (amplitude limited by the IF AMP) is then demodulated, using a quadrature detector (pin 10). The 
demodulated signal appears at pin 11 (AF OUTPUT). 

2. The signal that branches from the middle of the IF AMP is converted to current. The value of this current is 
determined by the RF signal strength. It is availabie at pin 12 (S. METER OUT) to drive a signai strength indicator. 

3. The noise level, which increases as the signal level weakens, passes through the active filter that is set to a 
frequency centered above the upper edge of the audio spectrum. This signal is rectified, and fed to the squelch 
trigger circuit. 

The active filter is formed by adding an impedance circuit to the inverting Opamp connected to pins 13 (FILTER 
AMP INPUT) and 14 (FILTER AMP OUTPUT). 

The rectifier circuit is external to the device. 

4. The rectifier output, controlled according to the noise level, is fed to pin 15 (SQUELCH INPUT). When more than 
0.7 V is applied to pin 15, pin 16 (SCAN CONTROL) is at GND level and pin 17 (SCAN CONTROL) is turned off. 
When pin 15 has less than 0.7 V, pin 16 is high and the SCAN CONTROL is ON. The resistor between pin 18 
and GND sets the hysteresis in the squelch circuit in order to prevent input jitter. 

s. METER OUT 
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TK10485 

APPLICATIONS INFORMATION 

# 7BRE-7437Z 

APPLICATIONS INFORMATION (CONT.) 

1.) OSCILLATOR 

The diagram below shows a third order overtone quartz Colpits oscillator. 

TaKa, Inc. 

X'TAL 

03 

Colpits-Type Quartz Oscillator Circuit 

w 
() 
z 
i=' 
() 
« 
w 
a: 

+ 

f 3 JX'TAL 

:'r 1 
I 

01 

Reactance Characteristics of the tank circuit 
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TK10485 
APPLICATIONS INFORMATION (CO NT.) 

The tank circuit must satisfy the following equations: 

3fX'TAl>fB 
1 

fA =--== 
2 n.jLC 3 

(Where the fA is the series resonance frequency of the tank circuit.) 

fX'TAl>fA ~3 
fB = fA 1+­

C2 (Where fS is the parallel resonance frequency of the tank circuit.) 

The effective capacitance and the equivalent resistance of the circuit at the X'T AL terminal must be appropriately selected. 
When the equivalent resistance at X'TAL is insufficient, add an external resistor between pin 2 and ground and 
increase the bias and current oi Tr. 

The graph below shows the ideal oscillation range. (TYP 200 mVrms) 
LOCAL INPUT LEVEL VCC=3.0V 

2.) 

4-36 

120 

;g: 100 
:3-

- f-lbE~L o~c bStlLLhl6N ~ANIGE 

" -' 

~ 80 
-' 
I- 60 ::::> 
c.. 
~ 
-' 40 
"'" '-' 0 
-' 20 

.:-... 
~ 
~ RF58.112MH~ 10-'- RF 10.7 MH, 

~ 

--~LJT I ~ 

--SINAD2dB 

o o 20 40 60 80 100 

RF INPUT LEVEL (dB~) 

MIXER 
01 

LOCAL 57.657 MHz 
10.245 MHz 

RF58.112MHz 
10.7 MHz 

0.01 ~ rl,---_-_'I 0.01 ~ • 

tf50i~ LU 50n
l f~ 

8.2 k 
11 1--Vv\r-1--~ SINAD I 0.01~ 12dB 

04 

In the double balance mixer, input (pin 20) controls the internal bias. The IF signal appears at pin 4. The internal 
1.8 kn resistor load matches the IF output impedance to the IF filter input inpedance. 

The mixer input impedance varies with the frequency, as shown in the diagram. 

MIXER INPUT IMPEDANCE 

~ 
4 

E 
w \ 
'-' 
Z 

"'" 2 0 
w 
c.. 
~ 

05 

5 10 50 100 
FRO (MHz) 

02 
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APPLICATIONS INFORMATION (CO NT.) 

'" "0 

"" <C 
(!J 

> 
"" C) 
C> 

ffi 
x 
~ 

35 

30 

25 

20 

15 

MIXER GAIN/FREQUENCY 
CHARACTERISTICS 

r- VCC = 3.0 V 

r-- RF LEVEL 40 dB~ 
~ LOCAL LEVEL 6 dBm 
- RF = 1 LOCAL 455 kHz 

1.0 10 
FRQ (MHz) 

100 

300 

100 

E 
:> 
.S-
f- 10 :::l 
C) 

ffi 
X 

~ 

03 

MIXER VOLTAGE GAIN 

VCC 9V 

~VCC-6V 
~VCC=3V 

20 40 60 80 100 

RF INPUT (dB~) 

Mixer Third Order Intermodulation Distortion Output 

455 kHz 

04 

Third order intermodulation characteristics are measured as shown below. 

RF1 fLOCAL 

LOCAL 

ooc "," n"~" fF 1 20 
2f RF 1 - 2f RF 2 

= _51 51_ 16.7 

- - 4 -

t 60 k 

MIXOUT 
60 60.455 

MHz MHz 

(IMP dB = 2 RF1 dB + RF2 dB + C dB) 

TK10485 

0.01 ~l 

~RFINPUT r 50 n 10.7 MHz 

fRF 1 fRF 2 

60 k 

60.515 60.575 
MHz MHz 

The graph below shows the Third Order Intermodulation Output and the Desired Signal Output. 

TaKa, Inc. 

30 

40 

50 

THIRD ORDER INTERMODULATION 
CHARACTERISTICS 

INTERCEPT POINT 
.1 I I I I I I I /1 
fRF= 60.455 MHz 1 
fLOCAL == 60 MHz 
LOCAL LEVEL" - 6 dB)l 

k? 
~c-s § 

-+q"-,~:I _j"if 
~ 2''' 0/ 'r~l RF=60.515MHz 

~ flOCAl" 60.575 MHz 
fl LOCAL LEVEL = - 6 dB 

J 
'" lioCil r6i MIZ I I 

-70 -60 -50 -40 -30 -20 -10 

INPUT (dB~) 05 

RF 1 

LOCAL 

OSC O.Oj' ,~ U. 0.,01 ~ ,.cr::-I 1 20 

=cI51 51 16.7 

= = 4 = 

t 
MIXOUT 
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TK10485 
APPLICATIONS INFORMATION (CONT.) 

3.) IF LIMITER AMPLIFIER 

The limiter amplifier has six DC-coupled differential stages. The input resistance is 1.8 kn. 

The decoupling capacitors at pin 7 and 8 should be connected as close as possible to the IC pins. Also, minimize 
the ground line impedance at these pins. 

Insufficient grounding will have undesirable effects, such as reduced sensitivity. 

IF 
INPUT 

08 

4.) PHASE SHIFTER 

4-38 

In order to facilitate quadrature detection, the phase of the IF AMP output signal is shifted by 900 • 

A parallel resonant circuit or ceramic resonator is used for phase shifting. The required 10 pF capacitor is built 
into the TaKa resonant circuit. 

IF 
LIM AMP 

QUAD DET 

10 P 

: TOKO PART 

-_----<1>-+0: _+: __ --' __ : #7BRE-7437Z 

Vee 
09 

Phase Shifter 

10 

Ceramic Discriminator 

The audio output level is determined by Rp, the load resistance of the IF limiter amp output and RD, the damping 
resistor. When ceramic discriminator is used, supplement the phase shift capacitance by adding a capacitor 
externally. 

TaKa, [nco 



TK10485 
APPLICATIONS INFORMATION (CONT.) 

5.) AUDIO OUTPUT 

~ 
I-
=> 
D-
l-
=> 
0 
a:: 
w 
I-w 
::;; 
--' 
c( 
z 
'" en 

~ 
I-
=> 
D-
>--=> 
0 
a:: 
w 
>--w 
::;; 
--' 
c( 
z 

'" en 

Following quadrature detection, the audio signal is available at pin 11 emitter follower output. 

The output impedance of pin 11 is about 300 . An external R-C Low-pass filter is used to eleiminate residual 
IF components. 

NOISE DETECTION 
FILTER AMP 

AUDIO OUT 

11 

The following graphs show the electrical characteristics from the MIXER input to the audio output. 
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07 

Vee =3.0V 
RF INPUT = 10.7 MHz 
X'TAL = 10.245 MHz 
Fm = 1 kHz 
DEV=3 kHz 
FILTER = CFU455D 
QUAD COIL = 7BRE-437Z 
Rdamp = 22 k 
Rp = 510 
RD = 3.0 k 

Vee = 3.0 V 
RF INPUT = 58.112 MHz 
X'TAL = 57.6575 MHz 
Fm = 1 kHz 
DEV= 3 kHz 
FILTER = CFU455D 
QUAD COIL = 7BRE-437Z 
Rdamp = 22 k 
Rp = 510 
RD = 3.0k 
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APPLICATIONS INFORMATION (CO NT.) 
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APPLICATIONS INFORMATION (CONT.) 

The following graphs show the characteristics when 455 kHz IF is used. 
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APPLICATIONS INFORMATION (CONT.) 

iii' 
:s. 
~ 

> 
~ 

10 

lPF CHARACTERISTICS 

VCC=::3.0V 

~E~ ~5:3k~~; 80 d8 t+ttHI--t'Hf+t+H--I 

z 
o 
i= 
a: 

t; 
Ci 
'-' 
:2 

I-I-~~~:==~t~t~t=~~~~~~~ 0.5 ~ 0.4 a: 
HtttHl-+tHtttllt-l+l>i'H-ftI--I O.3 :2 

m u ~ 

11111111 111111111111111111\1" § 
0.1 1 10 

MOD FRO (kHz) 

17 

TEMPERATURE CHARACTERISTICS 

WillllllW10 
SIN (RF = 20 dBjJ) 

240 20 ...... 

~ ~ W Af OUT 
I-:> 160 40 iii' 

~ ~ 

i;:t;;;-

r--..'-

40 20 

SIN (RF = SO dBjJ) - f-+-
..", 

V 
3 dB LI 

THO r--

60 SO 

18 

50 E 

60 

70 

UJ 

z 
o 
i= 
ex: 

t; 
Ci 
'-' 
:2 
o 

3 :2 
ex: « 
:r: 
--' 

1 ~ 
i=' 

~TOKOPART 51~BRE-7437Z 
RD 13 

35 

Vee = 3.0 V 
RF INPUT = 10.7 MHz 
X'TAL = 10.245 MHZ 
FM = 1 kHz 
DEV = 3 kHz 
FILTER = CFU455D 
QUAD COIL = 7BRE-7437Z 
ROAMP = 22 k 
Rp = 510 

Receiver Characteristics When Ceramic Discriminator Is Used 

4-42 

Jf = 455 kHz 
FM=:: 1 KHz 
DEV±3KHz 

LPF 

14 

TaKa, Inc. 



APPLICATIONS INFORMATION (CONT.) 

The following graphs show the characteristicsat various C, RD, and Rp values. 
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The signal extracted from the middle stages of the IF limiter amplifier is fed to the Signal Meter Detection circuit and then 
to pin 12 in the form of a current. 

When a voltage output is needed, use a resistor to convert from acurrent to a voltage. C is a smoothing capacitor. The 
maximum output current is 650 !lA. (TYP). 

The standard characteristics of the signal meter are described below. 

- - - - - - - - - _0'-_-

SOUT1: 
SOUTO: 
SOUT1/2: 

I SOUT1/2 

RF INPUT LEVEL (dBJ.l) 
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RF Input Level = 1/2 Strong Input 
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TaKa, Inc. 



APPLICATIONS INFORMATION (CONT.) 

Variations of Signal Meter Characteristics 
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The SOUTO value will change depending on power line 
noise, the narrow band filter's pass band, the way the IF 
AMP's decoupling capacitor is bridged, etc. 

The representative variations of the Signal Meter Charac­
teristics is shown in the graph and marked by number 1, 2, 
3, and 4. 

If the offset voltage of SOUTO is a problem, use an emitter follower as shown in the diagram below. 
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APPLICATIONS INFORMATION (CONT.) 
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resistance is Rs, than SOUT = IOUTX Rs and the temperature 
dependence is: 

~SOUT "'lOUT "'Rs 
~=RS~+IOUT~ 

The equation below must be satisfied in order to eliminate 
variation in SOUT with respect to temperature ( S OUTI T = 

0). 

",Rs=_ "'lOUT 

Rs lOUT 

The graph to the left shows the temperature dependence of 
SOUT when ( Rsl T = 0). (S OUT = Rs X lOUT) When a 
+2800 PPM/oC positive temperature coefficient resistor is 
used for Rs, the temperature variation of SOUT can be 
suppressed. 
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APPLICATIONS INFORMATION (CONT.) 

The graphs below show SOUT vs. T A when the load resistance Rs has a temperature coefficient of 0 (left graph) and +2400 
PPMrC (right graph). 
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The graph below shows representative examples of variations in Signal Meter Characteristics. 
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APPLICATIONS INFORMATION (CONT.) 

6.) OPAMP 

The Opamp is an inverting type. It is biased to 1.25 V by a bandgap reference circuit. The opamp can be used as a noise 
detection filter amplifier with excellent temperature characteristics. 
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The example below shows the opamp when used as a band pass filter. 
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APPLICATIONS INFORMATION (CONT.) 

Squelch Trigger Circuit 

21 

The hysteresis width (WHYS) can be changed with a resistor connected to pin 18 (RHyS). Pin 17 is an open collector output. 
The hysteresis characteristics are shown on below. 
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HYSTERESIS vs Vee CHARACTERISTICS 
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FEATURES 

• Built-in Signal Meter Driver 

• Wide Operating Voltage Range 

• High Limiting Sensitivity 

• Wide Frequency Range 

• Built-in Mixer 

DESCRIPTION 

The TK1 0486 has been developed for double conversion 

FM receivers. It has a built-in mixer, oscillator, IF amplifier, 

FM demodulator, received signal strength indicator drive 

and squelch circuitry. IF frequencies up to 30 MHz can be 

accommodated. Supply current and supply voltage has 

been minimized for use in battery powered systems. The 

signal meter output is typically 37 dBI-I. 

The TK1 0486 is available in MFP20 and DIP20 packages. 

ORDERING INFORMATION 

TK10486 0 0 DO lIT ,-~. 
Temp. Range 

Package Code 

PACKAGE CODE 
M: Surface Mount 
D: PLASTIC DIP 

TOKO, Inc. 

TEMP. RANGE 
C: -30 to +70 °C 

TAPE/REEL CODE 
ax: Bulk/Bag 
TX: Paper Tape 
TR: Tape Right 
TL: Tape Left 
MG: Magazine 

TK10486 
NARROW BAND FM-IF AMPLIFIER 

APPLICATIONS 

• Scanners 

• Cordless Telephones 

• VHF Radio 
• Communications Equipment 

TK10486 

,--------

I BLOCK DIAGRAM 

RFINPUT 

GND 

HYSTERESIS CONTROL 

SCAN CONTROL 

SCAN CONTROL 

SQUELCH INPUT 

FILTER AMP OUTPUT 

FILTERAMPINPUT 

SIGNAL-MET.'_W I 
AFOlJTPlJT 
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ABSOLUTE MAXIMUM RATINGS 
Input Voltage V CCMAX ............................................... 10 V Storage Temperature Range .................... -55 to +150 °C 
Power Dissipation (M Package) Note 1 ............. 410 mW Operating Temperature Range .................. -30 to +70 °C 
Power Dissipation (D Package) Note 2 ............ 1000 mW Lead Soldering Temp. (10 sec.) .......................... 300 °C 
Junction Temperature ........................................... 150°C 

ELECTRICAL CHARACTERISTICS 
Test conditions: V cc = 6.0 V, T A = 25°C, unless otherwise specified. 

SYMBOL PARAMETER TEST CONDITIONS MIN TYP 

ICC1 Supply Current No input, squelch off 4.4 

iCC2 Suppiy Curreni No inpui, squeich on 5.0 

Limit Limiting Sensitivity -3 dB VOUT 2.0 

VOUT Detector Output VIN = 10 mY; dev., ± 3 kHz 100 180 

Detector Output 

VDC Terminal Voltage VIN = 10 mY, unmodulated 0.8 1.3 

ZOUT Impedance VIN = 10 mV 500 

THD Distortion VIN = 10 mV 1.0 

Filter Amplifier 

FG Filter Amplifier Gain FIN = 10 kHz; 33 38 

Vo = 100 mV(rms) 

FDC Output Voltage No input 0.8 1.2 

HYS Squelch Hysteresis RHyS = 1 kQ 80 

Scan Control 

SH High Level Squelch input = 0 V 2.3 

SL Low Level Squelch input = 2.5 V 

SH High Level Squelch input = 2.5 V 2.3 

SL Low Level Squelch input = 0 V 

Note 1: Power dissipation must be derated at the rate of 4.8 mWrC at T A = 25°C and above. 
Note 2: Power dissipation must be derated at the rate of 8 mW/oC at T A = 25°C and above. 
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MAX UNITS 

6.6 rnA 

7.6 rnA 

8.0 ~V 

250 mV(rms) 

2.0 V 

1500 Q 

2.0 % 

dB 

1.5 V 

mV 

V 

0.5 V 

V 

0.5 V 
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ELECTRICAL CHARACTERISTICS (CONT.) 
Test conditions: Vee = 6.0 V, TA = 25 DC, unless otherwise specified. 

SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX UNITS 

Mixer 

MG Mixer Conversion Gain 25 dB 

MINR Mixer Input Resistance DC measurement 3.6 kQ 
--

MINe Mixer Input Capacitance 2.2 pF 

Signal Meter Output 

SOUT1 Signal Meter Output VIN = 10 mY, Rs = 3 kQ 1.3 2.0 2.7 V 

SOUTO Signal Meter Output VIN = 0 mY, Rs = 3 kQ 0.3 V 

SOUTl/2 Signal Meter Output RF Input at 1/2 SOUT1 32 37 41 dBl! 

METER OUTPUT RANGE I RANK/SPEC SIGNAL OUTPUT 

MIN (V) TYP(V) MAX(V) 

A 1.3 1.72 

B 1.70 2.32 

C 2.30 2.70 
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VCC=3.0V 
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NOTES 
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TOKO PART NUMBER 
7BRE-7437Z 

OR5PNR-2876Z 

PIN15 

TYPICAL APPLICATION 

SQUELCH CIRCUIT 

v~::::o 
2kQ 

MURATA PART NUMBER 
CDB455C7 

PIN16 

----~--~~--~-+--~-GND 

PIN18 

TK10486 

PIN15 

f\ 

Rs: USE Rs WITH TEMPERATURE 

COEFFICIENT OF +2400 PPM/'C 
FOR THERMAL COMPENSATION 
IN OUTPUT LEVEL. 

FI L TER AMP OUTPUT 

I 

PIN14 
PIN14=> ~

300~A Vee 

GND 
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TYPICAL PERFORMANCE CHARACTERISTICS 
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FEATURES 

• Built-in Signal Meter Driver 

• Wide Operating Voltage Range 

• High Limiting Sensitivity 

• Wide Frequency Range 

• Built-in Mixer 

DESCRIPTION 

The TK10487 has been developed for double conversion 

FM receivers. It has a built-in mixer, oscillator, IF amplifier, 

FM demodulator, received signal strength indicator drive 

and squelch circuitry. IF frequencies up to 30 MHz can be 

accommodated. Supply current and supply voltage has 

been minimized for use in battery powered systems. The 

signal meter output is typically 38 dBIJ. 

The TK10487 is available in MFP20 and DIP20 packages. 

ORDERING INFORMATION 

TK10487 0 0 DO II T ,-~ 
Temp. Range 

Package Code 

PACKAGE CODE 
M: SUrface Mount 
D: PLASTIC DIP 

TOKO, Inc. 

TEMP. RANGE 
C: -30 to +70 °C 

TAPE/REEL CODE 
BX: Bulk/Bag 
TX: Paper Tape 
TR: Tape Right 
TL: Tape Left 
MG: Magazine 

TK10487 
NARROW BAND FM-IF AMPLIFIER 

APPLICATIONS 

• Cellular Phones 

• Cordless Telephones 

• VHF Radio 

• Scanners 

--.-~---.-----.------~~- --~- ~-------~ 

TK10487 

I 

BLOCK DIAGRAM 

RFINPUT 

ONO 

HYSTERESIS CONTROL 

SCAN CONTROL 

SCAN CONTROL 

SQUELCHINPUT 

FillER AMP OUTPUT 

FilTER AMP INPUT 

SIGNAL-METER OUTPUT 

QUADCQ1L 
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ABSOLUTE MAXIMUM RATINGS 
Input Voltage VCCMAX .............................................. 10 V Storage Temperature Range .................... -55 to +150 °C 
Power Dissipation (M Package) Note 1 ............ .410 mW Operating Temperature Range .................. -30 to +70 °C 
Power Dissipation (D Package) Note 2 ............ 1000 mW Lead Soldering Temp. (10 sec.) .......................... 300 °C 
Junction Temperature ........................................... 150°C 

ELECTRICAL CHARACTERISTICS 
Test conditions: V cc = 6.0 V, T A = 25°C, unless otherwise specified. 

SYMBOL PARAMETER TEST CONDITIONS MIN TYP 

ICC1 Supply Current No input, squelch off 4.4 

ICC2 Supply Current No input, squelch on 5.0 

Limit Limiting Sensitivity -3 dB VOUT 2.0 

VOUT Detector Output VIN = 10 mY; dev., ± 3 kHz 100 180 

Detector Output 

VDC Terminal Voltage VIN = 10 mY, unmodulated 0.8 1.3 

ZOUT impedance VIN = iO mV 500 

THD Distortion VIN =10mV 1.0 

Filter Amplifier 

FG Filter Amplifier Gain FIN = 10 kHz; 33 38 

Vo = 100 mV(rms) 

FDC Output Voltage No input 0.8 1.2 

HYS Squelch Hysteresis RHyS = 1 kQ 80 

Scan Control 

SH High Level Squelch input = 0 V 2.3 

SL Low Level Squelch input = 2.5 V 

SH High Level Squelch input = 2.5 V 2.3 

SL Low Level Squelch input = 0 V 

Note 1: Power dissipation must be derated at the rate of 4.8 mW/oC at T A = 25°C and above. 
Note 2: Power dissipation must be derated at the rate of 8 mW/oC at T A = 25°C and above. 
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MAX UNITS 

6.6 mA 

7.6 mA 

8.0 ~V 

250 mV(rms) 

2.0 V 

1500 Q 

2.0 % 

dB 

1.5 V 

mV 

V 

0.5 V 

V 

0.5 V 
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ELECTRICAL CHARACTERISTICS (CONT.) 
Test conditions: V cc = 6.0 V, T A = 25°C, unless otherwise specified. 

SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX UNITS 

Mixer 

MG Mixer Conversion Gain 25 dB 
--

MINR Mixer Input Resistance DC measurement 3.6 kn 

MINC Mixer Input Capacitance 2.2 pF 

Signal Meter Output 

SOUT1 Signal Meter Output VIN = 10 mV, Rs = 3 kn 1.3 2.0 2.7 V 

SOUTO Signal Meter Output VIN = 0 mV, Rs = 3 kn 0.3 V 

SOUT 1/2 Signal Meter Output RF Input at 1/2 SOUT1 33 38 45 dBJl 

METER OUTPUT RANGE 

I RANK/SPEC SIGNAL OUTPUT 

MIN (V) TYP(V) MAX(V) 

A 1.3 1.72 

B 1.70 2.32 

C 2.30 2.70 
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VCC=3~O V 
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Vee 3.0V 

TOKO PART NUMBER 
7BRE-7437Z 

OR 5PNR-2876Z 

PIN15 

TYPICAL APPLICATION 
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o PIN10 

2kn 

MURATA PART NUMBER 
CDB455C7 
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+ 

t·25V 

PIN18 

TK10487 

PIN15 

Rs 

RS: USE Rs WITH TEMPERATURE 

COEFFICIENT OF +2400 PPM/'C 
FOR THERMAL COMPENSATION 
IN OUTPUT LEVEL. 

FILTER AMP OUTPUT 

PIN14 
PIN14=> ~

300~A Vee 

f"\ GND 
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TK10487 
TYPICAL PERFORMANCE CHARACTERISTICS 
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FEATURES 

• Input Frequency 60 MHz 

• Low Operating Current 

• Low Operating Voltage 

• Signal Strength Meter Output 

• Small Surface Mount Package 

DESCRIPTION 

The TK10489 is a narrow band FM IF Ie with built-in 

squelch, filter amp and mixer for dual conversion IF appli­

cations. The RF input can be as high as 60 MHz and the 

mixer output frequency is typically 455 kHz, suitable for 

ceramic filtering. The device has a signal strength meter 

output, and adjustable squelch. The TK1 0489 is available 

in an MFP-20 surface mount package. 

ORDERING INFORMATION 

TK10489 0 0 DO 

{1"L---
Temp. Range 

Package Code 

PACKAGE CODE TEMP. RANGE 
M: SURFACE MOUNT C: -30 to +70 "C 

TOKO, Inc. 

TAPE/REEL CODE 
ax: Bulk/Bag 
MG: Magazine 
TR: Tape Right 
TL: Tape Left 

TK10489 
NARROW BAND FM IF AMPLIFIER 

APPLICATIONS 

• Amateur Radio Transceivers 

• Cordless Telephones 

• Scanners 
• Communications Devices 

TK10489M 

II 
-

BLOCK DIAGRAM 

RFINPUT 

GND 

HYSTERESIS CONTROL 

SCAN CONTROL 

SCAN CONTROL 

SQUELCH INPUT 

FIL TERAMP OUTPUT 

ALTERAMPINPUT 

SIGNAL METER OUTPUT 

AFQUTPUT 
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ABSOLUTE MAXIMUM RATINGS 
Input Voltage V CCMAX .............................................. 10 V Storage Temperature Range .................... -55 to +150 °c 
Power Dissipation (Note 1) ................................ 410 mW Operating Temperature Range .................. -30 to +70 °c 
Junction Temperature ........................................... 150°C Lead Soldering Temp. (10 sec.) .......................... 300 °c 
Operating Voltage Range .............................. 2.5 to 8.0 V 

ELECTRICAL CHARACTERISTICS 
Test conditions: VCC = 5.0 V, TA = 25 oC, F(RF IN) = 10.7 MHz, Af = ±3 kHz, fm = 1 kHz, unless otherwise specified. 

~~ PARAMETER TEST CONDITIONS MIN TYP MAX UNITS 

ICC1 Supply Current No input, squelch off 2.6 4.0 rnA 

ICC2 Supply Current No input, squelch on 3.2 5.0 rnA 

Limit Limiting Sensitivity -3 dB Point 2.0 6.0 J!V 

VOUT Detector Output VIN = 10 mY; dev., ± 3 kHz 170 250 350 mV(rms) 

ZOUT Impedance VIN = 10 mV 800 n 

THO Distortion V1N =10mV 1.0 2.5 % 

FG Filter Amplifier Gain FIN = 10 kHz; VIN = 3 mV 40 46 dB 

Foc Output Voltage No input 0.7 V 

SH Scan Control High Level Squelch input = 0 V 4.3 V 

SL Scan Control Low Level Squelch input = 2.5 V 0.5 V 

SH Scan Control High Level Squelch input = 2.5 V 2.3 V 

SL Scan Control Low Level Squelch input = 0 V 0.5 V 

HYS Squelch Hysteresis RHyS = 1 kn 80 mV 

MG Mixer Conversion Gain 28 dB 

MINR Mixer Input Resistance DC measurement 3.6 kn 

SOY Signal Meter Output 70 80 dB 
Dynamic Range 

SOUTO Signal Meter Output (0) VIN = 0 mY, Rs = 68 kn 0.25 0.50 V 

SOUT1 Signal Meter Output (1) VIN = 0.01 mY, Rs = 68 kn 0.15 0.50 0.80 V 

SOUT2 Signal Meter Output (2) VIN = 0.1 mY, Rs = 68 kn 0.70 1.05 1.40 V 

SOUT3 Signal Meter Output (3) VIN = 1 mY, Rs = 68 kn 1.25 1.65 2.00 V 

SOUT4 Signal Meter Output (4) VIN = 10 mY, Rs = 68 kn 1.85 2.20 2.60 V 

SOUT5 Signal Meter Output (5) VIN = 100 mY, Rs = 68 kn 2.05 2.40 2.80 V 

Note 1: Power dissipation must be derated at the rate of 3.3 mW/oC for operation at T A = 25°C and above. 
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TOKOPART# 
7BRE-7437Z 

TEST CIRCUIT 

TK10489 

f-U---.----< RF INPUT 
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f-----~ SCAN CONTROL 
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I 
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FEATURES 

• Small Package 
• Wide Operating Voltage Range 
• Low Power Dissipation 

• High Sensitivity 
• Internal Squelch Circuit 

• Ceramic Discriminator 

DESCRIPTION 

The TK1 0491 M/1 0492M are FM IF amplifiers mixers de­
signed for cordless and cellular phones. 

The TK10491 is designed to use a ceramic discriminator 
and the TK1 0492 is designed for a coil type discriminator. 

ORDERING INFORMATION 

TK1049 0 DODD 
ICType ___ --'T IT L-,_,~ 

L-=: Temp. Range 

Package Code 

ICTYPE 
1: Ceramic Quad 

Detector 
2: Quad Coil 

PACKAGE CODE 
M: Surface Mount 

TEMP. RANGE 
C: -30to+70'C 

TK10492 

X'TAL ase ELEMENT 

TaKa, Inc. 

X'TAL ase ELEMENT 

MIXER OUTPUT 

Vee 

IF INPUT 

DECOUPLEA 

QUAD COil 

TAPE/REEL CODE 
BX: Bulk/Bag 
TR: Tape Righi 
TL: Tape Left 
MG: Magazine 

TK1 0491/10492 
DUAL CONVERSION FM IF AMPLIFIERS 

APPLICATIONS 

• Cordless Phones 
• Portable Communications Equipment 

• Scanners 
• Handy Talkies 

• CB Radios 
• Data Tranceivers 

• R/C Toys/Models 
• UHF Tranceivers 

TK10491 

XTAL asc ELEMENT I X'TAL OSC ELEMENT 

QUADDET1 QUAD DET2 

BLOCK DIAGRAM 

TK1 0491 M TK10492M 
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TK 1 0491/1 0492 
ABSOLUTE MAXIMUM RATINGS 
Supply Voltage V CCMAX ........................................... 10 V Operating Voltage Range .............................. 2.5 to 8.0 V 
Power Dissipation (Note 1) ................................ 600 mW Junction Temperature ........................................... 150 °C 
Storage Temperature Range .................... -55 to +150 °C Lead Soldering Temp. (10 sec.) ........................... 300 °C 
Operating Temperature Range .................. -30 to +75 °C Input Frequency ................................................ -60 MHz 

ELECTRICAL CHARACTERISTICS 
Test conditions: VCC = 3.0 V, TA = 25°C, FIN = 10.7 MHz, FMOD = 1 kHz, ±3 kHz Dev. 

SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX UNITS 

ICC1 Supply Current 1 Squelch Off 2.8 3.8 mA 

I Supply Current 2 Squelch On 3.3 4.4 mA 'CC2 

Limit Limiting Sensitivity FMOD 1 kHz, ±3 kHz Dev 2.0 6.0 /lV 

VOUT Output Voltage VIN =10mV 100 180 mA 

THO Total Harmonic Distortion VIN =10mV 1.0 2.5 % 

ZOUT Output Impedance 600 kQ 

FG FiiierGain i = i 0 kHz, VIN = 1 mV 40 46 dB 

SL sa Output Level (on) Squelch Input 2.5 V 0.5 V 

SH sa Output Level (off) Squelch Input 0.0 V 2.5 V 

MG Mixer Conversion Gain 21 28 dB 

MR Mixer Input Impedance 3.6 kD. 

Note 1: Power dissipation must be derated at the rate of 4.8 mW/ °C for operation at T A = 25°C and above. 

NOTES 
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FEATURES 

• AM/FM Simultaneous Detection 

• Low Voltage Operation 
• Low Operation Current AM & FM (6.8 mA TVP) 

FM Only (3.9 mA TVP) 

• Small Surface Mount Package 

DESCRIPTION 

The TK10930 is a AM/FM Detector IF Ie specially suited 

where simultaneous AM and FM signal detection is re­

quired. This makes the device suited for portable scanners, 

aircraft receivers, amateur radio, and is specially designed 

for portable operation due to low voltage and current 

requirements. The TK10930 is available in a VSOP-24 

surface mount package. 

ORDERING INFORMATION 

TK10930 DODD 1fT . ..--
Temp. Range 

Package Code 

PACKAGE CODE 
V: Surface Mount 

TOKO, Inc. 

TEMP. RANGE 
c: --30 to +75 °C 

TAPE/REEL CODE 
BX: Bulk/Bag 
TX: Paper Tape 
TR: Tape Righi 
TL: Tape Left 
MG: Magazine 

TK10930 

AM/FM IF DETECTOR 

APPLICATIONS 

• Portable Instrumentation 

• Communications Receivers 

• Amateur Radio Transceivers 

• Scanners 

TK10930V 

OSC(B} 1 

AMIF OUTPUT 5 20 NOISE AMP OUTPUT 

DECOUPLING 6 19 N01SEAMPINPUT 

FMIF OLITPU'I" 7 

17 AMLOWCUT I OECOUPLING 6 

OECOUPLlNG 9 

BLOCK DIAGRAM 

OSC(B) 1 RF INPlIT 

MIXERGND 

COMPOllT 

COMPIN 

AM IF OllTPUT 5 NOI SE AMP OllTPlIT 

DECOUPLING 6 NOI SE AMP INPUT 

FM IF OllTPlIT 7 AMAGC 

DECOUPLING 8 AM LOW CUT 

DECOUPLING 9 RSSIOllT 

LlMOllT IFGND 

AMSW 

FMAFOllT AMAFOllT 
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TK10930 

ABSOLUTE MAXIMUM RATINGS 
Input Voltage V CCMAX .............................................. 1 0 V 
Operating Voltage Range .............................. 2.5 to 8.5 V 

Storage Temperature Range .................... -55 to +150 °C 
Operating Temperature Range .................. -30 to +75 °C 

Power Dissipation (Note 1) ................................ 400 mW Lead Soldering Temp. (10 sec.) .......................... 300 °C 
Junction Temperature ........................................... 150°C 

ELECTRICAL CHARACTERISTICS 
Test conditions: V CC = 3.0 V, T A = 25°C, unless otherwise specified. 

SYMBOL PARAMETER TEST CONDITIONS MIN TVP MAX UNITS 

ICC1 Supply Current 1 No input 6.8 8.9 mA 

ICC2 Supply Current 2 No input 3.9 5.3 rnA 

Mc Mixer Conversion Gain 20 dB 

Mz Mixer Input Resistance Measurement 3.6 k.Q 

FM Section 

Limit 1 Limiting Sensitivity -3 dB Point 2.0 8.0 IlV 

VOUT 1 Demodulation Output Voltage ViN ~ 10 mY, ± 3 kHz DEV 85 150 230 rnV(rms) 

THO 1 Total Harmonic Distortion VIN = 10 mY, ± 3 kHz DEV 1.0 2.0 % 

ZOUT Output Impedance VIN = 10 mV 800 0 

THO Total Harmonic Disortion VIN = 10 mV 1.0 2.0 % 

FG Filter Amplifier Gain FIN = 30 kHz, 30 38 dB 

Vo = 100 mV 

SH Scan Control High Level 2.5 V Squelch Input 2.3 V 

SL Scan Control Low Level o V Squelch Input 0.3 V 

HYS Squelch Hysteresis 30 mV 

So Output Voltage VIN = 0.00 mY, 0.05 0.5 V 

Rs =68kO 

S1 Output Voltage 1 VIN = 0.01 mY, 0.05 0.5 0.9 V 

Rs =68 kO 

S2 Output Voltage 2 VIN = 0.1 mY, 0.7 1.2 1.7 V 

Rs = 68 k.Q 

S3 Output Voltage 3 VIN = 1 mY, 1.2 1.8 2.5 V 

Rs = 68 k.Q 

Note 1: Power dissipation must be derated at the rate of 3.3 mW/oC at T A = 25°C and above. 
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TK10930 

ELECTRICAL CHARACTERISTICS (CONT.) 
Test conditions: Vee = 3.0 V, T A = 25 cC, unless otherwise specified. 
----- -------- --

SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX UNITS 
f---

S4 Output Voltage 4 VIN = 10 mY, 1.6 2.3 2.9 V 

Rs = 68 kQ 
---

S5 Output Voltage 5 VIN = 100 mY, 1.8 2.4 2.9 V 

Rs = 68 kQ 
--

AM Section 
1----------- ----

US Sensitivity 20 mV(rms) 20 15 dBJ.! 

VOUT2 Demodulation Output Voltage 1 kHz 30%, VIN = 1 mV 60 120 160 mV(rms) 

THD2 Total Harmonic Distortion 1 1 kHz 30%, VIN = 1 mV 1.0 2.0 % 

THD3 Total Harmonic Distortion 2 1 kHz 80%, VIN = 1 mV 2.0 4.0 % 

SIN SIN 1 kHz 30%, VIN = 1 mV 40 48 dB 

VOUT AM On DC Level (Pin 14) -0.3 0.3 V 

TEST CIRCUIT I 
Vee 

AFOUTPUT (AM) 
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TK10930 
TYPICAL PERFORMANCE CHARACTERISTICS 
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r~TOKO 

FEATURES 

• Wide Operating Voltage Range 

• High Limiting Sensitivity 
• Low Current Consumption 

• 60 MHz IF Input 
• 2 to 8 V Low Volt Operation 

• Good RSSi Stability 
• Internal SiQ Rectifier 

DESCRIPTION 

The TK14501 integrated circuit has been developed for the 

FM IF system in communications equipment. The circuit 

operates on 2.0 to B.O volts and has low current consump­

tion. This Ie is most suited for receivers using double 

conversion. The first IF input can be as high as 60 MHz and 

the second IF is 455 kHz. 

The TK14501 is available in dual in-line as well as surface 

mount packages to meet your requirements. 

ORDERING INFORMATION 

TK14501 0 0 DO 

IT T , ... ~,~ 
Temp. Range 

Package Code 

PACKAGE CODE TEMP. RANGE TAPE/REEL CODE 
M : Surface Mount c: -30 to +70 DC ex : Bulk/Bag 

TX : Paper Tape 
TR : Tape Right 
Tl :TopeleH 
MG: Magazine 

TOKO, Inc. 

TK14501 

DUAL CONVERSION FM IF AMPLIFIER 

APPLICATIONS 

• Communications Equipment 

• HAM Radio Transceivers 
• VHF/UHF Talkie-Walkies 

• Scanners 
• Data Transponders 

• Cordless Phones 

• Cellular Phones 

TK14501 

OSC(B) 1 

MlXour 3 18 SQUELCH STATUS 

17 NOISERECT 

16 SCAN CONTROL 

15 SQUELCH INPUT 

I 
DECOUPUNG 7 14 FILTERAMPOUTPUT 

DeCOUPUNG 8 

PHASE SHIFT 9 

11 AFOUTPUT 

BLOCK DIAGRAM 

OSe(8) RF INPUT 

OSC{C) GND 

MIX OUT SQUELCH STATUS 

Vee NOISE RECT 

IF INPUT SCAN CONTROL 

IFGND SQUELCH INPUT 

DECQUPLING FILTER AMP OUTPUT 

DECQUPUNG fiLTER AMP INPUT 

PHASE SHIFT ASSIOUTPUT 

QUAD COil AFOUTPUT 
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TK14501 

ABSOLUTE MAXIMUM RATINGS 
Input Voltage V CCMAX .............................................. 10 V Operating Temperature Range .................. -30 to +70 °C 
Power Dissipation (Note 1) ............................... .41 0 mW Operating Voltage Range .............................. 2.0 to 8.0 V 
Junction Temperature ........................................... 150°C Operating Frequency Range ............................... 60 MHz 
Storage Temperature Range .................... -55 to + 150°C Lead Soldering Temp. (10 sec.) .......................... 300 °C 

ELECTRICAL CHARACTERISTICS 
Test conditions: V cc = 2.0 V, I = 21.7 MHz, dev = ± 1.5 kHz, 1m = 1 kHz, T A = 25°C 

SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX UNITS 

ICC1 Supply Current 1 Squelch Off 2.8 3.7 4.6 mA 

ICC2 Supply Current 2 Squelch On 2.9 4.0 5.0 mA 

Limit Limiting Sensitivity -3 dB VOUT 2.0 5.0 flV 

Vo Output Voltage VIN = 10 mV 70 100 140 mV 

VDC Output Terminal Voltage VIN = 10 mV 0.6 0.8 1.2 V 

ZOUT Output Impedance VIN = 10 mV 1.0 2.0 Kn 

THO Total Harmonic Distortion VIN = 10 mV 1.0 3.0 % 
-

Fc Noise Amplifier Gain Input, f = 30 kHz 42 48 50 dB 

FDC Noise Amp, Output Terminal No input 0.7 0.9 1.1 V 

Terminal Voltage 

V 16 Squelch Adjust Squelch Input, 20 kg 0.40 0.50 0.60 V 

V 17 Noise Reduction Squelch Input, 20 kn 0.75 0.95 1.15 V 

V 17 Noise Reduction Squelch Input, I = 30 kHz 0.35 0.55 0.75 V 

V =400 mVrms 

V 18L Squelch Status Squelch Input, f = 30 kHz 0.2 V 

V = 650 mVrms 

V 18H Squelch Status Squelch Input, f = 30 kHz 1.8 V 

V =300 mVrms 

Mc Mixer Conversion Gain 18 24 30 dB 

So Output Voltage VIN = 0.00 mV 0.00 0.05 0.20 V 

S1 Output Voltage 1 VIN = 0.01 mV 0.20 0.40 0.60 V 

S2 Output Voltage 2 VIN = 0.1 mV 0.60 0.90 1.10 V 

S3 Output Voltage 3 VIN = 1 mV 1.05 1.30 1.60 V 

S4 Output Voltage 4 VIN = 10 mV 1.40 1.70 1.95 V 

Note 1: Power dissipation must be derated at a rate of 3.3 mW/oC at T A = 25°C and above. 
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Vcc 

TOKO PART NUMBER 
7BRE-7437Z 

TEST CIRCUIT 

NOTES 

TK14501 

RFIN 

SQUELCH OUT 

SQUELCH IN 

NOISE OUT 

AFIN 

I RSSIOUT 

AUDIO OUT 
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r~TOKO 

FEATURES 
• 1000 MHz Bandwidth 
• 10 dB Insertion Gain 

• Single 6·10 V Supply 
• Input and Output Impedances Matched to 

50 n Systems 

• Surface Mount Package 
• Available on Tape and Reel 

DESCRIPTION 
The TK16201 U is a high frequency amplifier with an inser­
tion gain of 10 dB. The -3 dB bandwidth is 1000 MHz. 
Normally, the device operates on 10 V single supply and it 
requires no external components other than input and 
output decoupling capacitors. When an RF choke is con­
nected between the output and Vee' the device can operate 
on a single 6 volt supply with no performance degradation. 
The TK16201 U has a 1 dB compression point of +5 dBm at 
the output and a total power supply consumption of 28 mA. 

The device is available in a plastic UPACK-5 package. 
Pin configuration has been optimized for convenient ground 
plane connections and the use of controlled impedance 
lines. 

ORDERING INFORMATION 

TK16201 0 0 DO 

F~'--Temp. Range 

Package Cede 

PACKAGE CODE TEMP. RANGE 
U: Surface Mount c: -40 to +85 °c 

TaKa, Inc. 

TAPE/REEL CODE 
BX: Bulk/Bag 
TL: TapeLefl 

TK16201 

1 GHz RF AMPLIFIER 

APPLICATIONS 
• RF Communications 
• Telecommunications 

• Local Area Networks 
• Personal Communications Equipment 

• Portable Instrumentation 

• Portable Consumer Equipment 
• Radio Control Systems 

TK16201 

• '~'o'" GND 2 • 5 GND 

I OUTPUT 3 4 Vee 

BLOCK DIAGRAM 

Vee 
~ 

N 
INPUT TK16201 OUTPUT 

V 

GND 
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TK16201 

ABSOLUTE MAXIMUM RATINGS 
Supply Voltage ......................................................... 12 V Operating Temperature Range .................. -40 to +85 DC 
Power Dissipation (Note 1) ....................................... 1 W Lead Soldering Temp. (10 sec.) ........................... 240 °C 
Storage Temperature Range .................... -55 to +150 DC Junction Temperature ........................................... 150°C 

ELECTRICAL CHARACTERISTICS 
T A =25 DC, V cc = 10 V unless otherwise specified 

TK16201U 
SYMBOL PARAMETER TEST CONDITIONS UNITS 

MIN TYP MAX 
Vcc Supply Voltage Range 9.5 10 10.5 V 

Icc Suppiy Current 23 25 30 mA 
821 Forward Gain 9 10 11 dB 
812 Reverse Gain F=500 MHz -17 dB 

811 Input Reflection F=500 MHz -13 dB 

822 Output Reflection F=500 MHz -15 dB 

BW 3dB Bandwidth 900 1000 MHz 

P.1dB Power Out @ 1 db Compression F=100 MHz +5 dBm 

I Third Order Intercept POint I F=100 MHz +15 

Note 1: Power diSSipation must be derated at the rate of B mW/oC for operation at T A = 25°C and above. Maximize pad under 
GND and V cc terminals for good heat conduction. 
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TK16201 

TYPICAL PERFORMANCE CHARACTERISTICS 
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TK16201 

APPLICATIONS INFORMATION 

As shown in Figure A. , internal DC bias voltages appear at the 
device input and output terminals, therefore DC coupling is only 
permitted when the external circuitry does not modify the internal 
bias voltages. Use of capacitive coupling on the input/output 
terminals is recommended for most applications. For wideband 
applications a 0.1 fJF monolithic ceramic capacitor works well 
down to 100 kHz. The input/output coupling capacitor value must 
be chosen to give an impedance 
of : Xc = 2'~C «50 at the frequency of interest 

Figure B. shows connection for lower voltage operation. When an 
RF Choke is connected between V cc and the output, the device 
can operate with no performance degradation down to 6 volts, !f 
the frequency of operation is high an inductor with high self 
resonance is required. In Figure B the coil is wound on a Fair-Rite 
#2664666611 core and 5 turns of # 30 wire is used. Although 
current consumption remains essentially the same, power dissi­
pation is reduced due to the lower operating voltage. A monolithic 
ceramic bypass capacitor of 0.1 fJF is required on the V cc pin as 
close as possible to pin1. 

Figure C. shows the response curve with the TK16201 operating 
at 6 volts and connected as in Figure B. 
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TK16201 EQUIVALENT SCHEMATIC 
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AT6 VOLTS 

INPUT ,1~f I "r---., 
o---JH---rrl TK16201U h:J.. 

GND ,1~f • 
o--f~--t 

OUTPUT 

12 

11 

10 

100 

L l' - Fair-Rite #2664666611 
with 5 turns #30 

T,=25'G 

FIGURE B. 

521 vs FREQUENCY 
@ 6 VOLT OPERATION 

500 

FREQUENCY MHz 

FIGURE C. 

Vee = 6V 

\ 
\ 
\ 

1500 

TOKO, Inc. 



r~TOKO 

FEATURES 
• 15 dB Insertion Gain 

• +11 dBm 1 dB Compression 
• Input and Output Impedances Matched to 

50 n Systems 

• 40 dB Isolation 
• Surface Mount Package 
• Available on Tape and Reel 

DESCRIPTION 

The TK16202 is a high frequency class NB amplifier with 
an insertion gain of 15 dB. The -3 dB bandwidth is typically 
270 MHz. The device operates on 6 to 9 V single supply and 
requires no external components other than input and 
output decoupling capacitors. 

The TK16202 has a 1 dB compression point of + 11 dBm 
at the output and a total power supply consumption of 36 
rnA. Output to input isolation (reverse gain) is 40 dB, which 
is one of the highest available in the industry. 

The device is available in a plastic U-PAK-5 package. Pin 
configuration has been optimized for convenient ground 
plane connections and the use of controlled impedance 
lines. 

ORDERING INFORMATION 

TK16202 0 0 DO pT ,_-
Temp. Range 

Package Code 

PACKAGE CODE TEMP. RANGE 
U: Surface Mount C: -4010+85 °c 

TaKa, Inc 

TAPE/REEL CODE 
BX: Bulk/Beg 
TL: Tape Left 

TK16202 

250 MHz RF AMPLIFIER 

APPLICATIONS 
• RF Communications 

• Telecommunications 
• Local Area Networks 
• Personal Communications Equipment 

• Instrumentation 

• Consumer Equipment 
• Radio Control Systems 

TK16202 

• INPUT Os vee 
GND 2 • 5 GND 

OUTPUT 3 4 Vee I 
BLOCK DIAGRAM 

INPUT 0-_--I TK16202 OUTPUT 

GND 
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TK16202 

ABSOLUTE MAXIMUM RATINGS 
Supply Voltage ......................................................... 12 V Operating Temperature Range .................. -40 to +85 °C 
Power Dissipation (Note1) ............................... 1000 mW Lead Soldering Temp. (10 sec.) ............................ 240°C 
Storage Temperature Range .................... -55 to + 150°C Junction Temperature ........................................... 150 °C 

ELECTRICAL CHARACTERISTICS 
Test Conditions: TA= 25°C. Zs = ZL = 50 n. V cc = 9 V unless otherwise specified 

TK16202U 
SYMBOL PARAMETER TEST CONDITIONS 

MIN TYP MAX 

Vcc OperatingVoltage Range 6 9 10.5 

Icc 8upply Current 30 36 43 

821 Forward Gain F=100 MHz 14 15 
- ---------- --

8 12 Reverse Gain F=100 MHz -40 

811 Input Reflection F=100 MHz -20 

8 22 Output Reflection F=100 MHz -17 

IP3 Third Order Intercept Point F=100 MHz +20 

BW -3 dB Bandwidth 250 270 

POUT Power Out@ldB Compression F=100 MHz +11 

Note 1: PO\"Jer dissipation must be derated at the rate of 8 m\AJloC for operation at T A ~ 25°C and above. 
Maximize pad size under GND and Vee terminals for good heat conduction. 

POAT1 
ZO .. 50Q 

HP 8753 
NETWORK ANALYZER 

TEST CIRCUIT 1 

GNO 

APPLICATION BOARD ARTWORK 
3:1 SCALE 

UNITS 

V 

mA 

dB 

dB 

dB 

dB 

dBm 

MHz 

dBm 
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TK16202 

TYPICAL PERFORMANCE CHARACTERISTICS 
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FEATURES 
• 500 MHz Bandwidth 

• 5.0 dB Noise Figure 

• 23 dB Insertion Gain 

• +4 dBm 1 dB Compression Point 
• Adaptive Impedance Matching (Input and Output 

Impedances Matched to 50 or 75 Q) 

• Small Surface Mount Package 

• Available on Tape and Reel 

DESCRIPTION 
The TK16203 is a high frequency amplifier with an insertion 
gain of 23 dB. The -3 dB bandwidth is 500 MHz. The device 
operates on 5 or 6 V single supply and it requires no 
external components other than input and output decoupling 
capacitors. 

A unique feature of this device is its ability to achieve good 
impedance matching in both 50 and 75 Q systems. This is 
possible because the external source and termination 
impedances have an effect on the internal feedback net­
work in such a way that input and output impedances tend 
to adapt to the external source and termination imped­
ances. 

The TK16203 has a 1 dB compression point of +4 dBm at 
the output and a total power supply consumption of 23 mAo 

The device is available in a U-PAK-5, or MFP-8 plastic 
surface mount package. Pin configuration has been opti­
mized for convenient ground plane connections and the 
use of controlled impedance lines. 

ORDERING INFORMATION 

TK16203 0 0 DO pT ,_~ 
Temp. Range 

Package Code 

PACKAGE CODE TEMP. RANGE 
U: U·Pack 5 C: -40 to +85 °C 
M: SURFACE MOUNT 

TOKO, Inc. 

TAPE/REEL CODE 
BX: Bulk/Bag 
Tl: Tape Laft 

TK16203 
500 MHz RF AMPLIFIER 

APPLICATIONS 
• RF Communications 

• Telecommunications 

• Local Area Networks 

• Personal Communications Equipment 

• Portable Instrumentation 

• Portable Consumer Equipment 

• Radio Control Systems 

TK16203U TK16203M 

• 
Vee 

INPUT 06 vee 
GND2.5GNO 

INPUT 2 7 OUTPUT 

OUTPUT 3 4 Vee 

TKl6203M'PO 

BLOCK DIAGRAM 

INPUT OUTPUT 

GND 
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TK16203 

ABSOLUTE MAXIMUM RATINGS 
Supply Voltage ............................................................ 12 V Storage Temperature Range ...................... -55 to + 150°C 
Power Dissipation MFP-8 (Note 1) ........................ 600 mW Operating Temperature Range .................... -40 to +85 °C 
Power Dissipation U-PAK-5 (Note 2) ................... 1000 mW Lead Soldering Temp. (10 sec.) .............................. 240 °C 

Junction Temperature ............................................. 150 °C 

ELECTRICAL CHARACTERISTICS 
Test Conditions: V cc = 6 V, TA = 25°C, unless otherwise specified 

MFP-8 UPAK-5 
SYMBOL PARAMETER TEST CONDITIONS 

MIN TYP MAX MIN TYP MAX 

Vce Operating Voltage Range 4.5 6 6.5 6 

Icc Supply Current 20 23 28 23 

821 Forward Gain F= 100 MHz 21 23 25 23 

812 Reverse Gain F = 100 MHz -30 -30 

811 Input Reflection F=100MHz -17 -17 

822 Output Reflection F=100MHz -25 -25 

IP3 Third Order Intercept Point F=100MHz +12 +12 

NF Noise Figure F= 100 MHz 5.0 5.0 

BW -3dB Bandwidth 450 500 470 

~UT I OuIput Power at 1 dB Comp. I F = 100 MHz I +4 I +4 

Note 1: Power dissipation must be derated at the rate of 4 mW/ °C for operation at T A = 25°C and above. 
Note 2: Power dissipation must be derated at the rate of 8 mW/ °C for operation at T A = 25°C and above. 

Maximize pad size under GND and Vee terminals for good heat conduction. 

TEST CIRCUIT 

PORT' 
ZO .. 50n 

HP 8753 
NETWORK ANAL VZER GNO 

3X APPLICATIONS BOARD LAYOUT 

UNITS 

V 

mA 

dB 

dB 

dB 

dB 

dBm 

dB 

MHz 

dBm 
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TK16203 

TYPICAL PERFORMANCE CHARACTERISTICS 
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PACKAGE OUTLINES 

THROUGH HOLE DEVICES 
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(0 

I I I 
I 

I I I 
--

I I I 

~J-J~055~2 
(s) 

±O.2 

I 
13.0 ----I 

. j ~j ~jl 
t ~ ~ 
~------------~ 

TO-92J 

.. , 
46 

I 
I 

II 
I ~ .", ... 

I I 
I I 
I I 
I I . 

q 
I I ;! 
I I 
I I 
I I 

I 
._-j 

I.K?!. 0.25 KM; 
." O.~~~.os 

I- 1 .27 I I- 1.27 
T" 

1 

I I \ 
: I Jill LJ 

'",. 1~.3 r -

NOT TO SCALE 

3~ 1'~1 

~, 

0.46 -005 

Unit:mm 

Unitmm 

TOKO, Inc. 



TO-92N 

TOKO, Inc. 

PACKAGE OUTLINES 

THROUGH HOLE DEVICES 

I 
I 

I, -1 T -If 1 I ; 

\ I /~ R2.3 
1 

NOT TO SCALE 

Unitmm 

5-7 



PACKAGE OUTLINES 

SURFACE MOUNT DEVICES 

SOT23 

SOT23L 

5-8 

~ 
~ 

I I 

I 
I 

- ----+----
I 
I 

NOT TO SCALE 

[0'11.90 

l Recommended Mount Pad J 
-------~------~--. 

I I ±015 

O·L. 
I 2 6" 3 ----r--r­
I-------"------.---J 

Unitmm 

1&0.951.2]0.95 ~ ~ . 
Recommended Mount Pad 

Unitmm 

TOKO, Inc. 



LCC 

PLCC 

TOKO,lnc. 

PACKAGE OUTLINES 

SURFACE MOUNT DEVICES 

.065 ± .005 -..J 1-

25 I I 19 

-I j.- .050 

NOT TO SCALE 

<~ ,.025±.003 

~ 
-t 

18 

BOTTOM 
VIEW 

5-9 

I 



PACKAGE OUTLINES 

SURFACE MOUNT DEVICES 

U-PACK3 

1.5 
O.44max 

O,48max O.53max O.48max J1.-
Ie] 
_1~ _____ ~ 

_ ~5_._ , 
3.0 

Unitmm 

U-PACK5 

'" ~-

~.49ma~ r 
tL __ 

O.49max O.49max 

/"\ 
\ ') 

I-... 
ci 

I 

cD "' 
~~ 

N "' .. 

0.49max O.44max 

Recommended Mount Pad 

Unit:mm 

5-10 NOT TO SCALE TaKa, Inc. 



TOKO, Inc. 

PACKAGE OUTLINES 

SURFACE MOUNT DEVICES 

M-PACK5 

SOPS 

_,5 

~. 

-'" N~'I 
1b:r*=F==r+=r===r~ CD 

~_~I 
(2) I (3; I 

I 0.4 i01 ,,1-. , I --I-~----H-)I 0_1 -M; 

~ I '* ---~-----
.- 0_95 I, 0,95 

~ -_.-. 
~ (1_9) _ 

~ 
tITtUtillj 

I 1 

"" '-j±j-----ttt--l:jJI--------li±'='=}-'::.l 
0.42-005 

~~ .~ 

~O,7.., 
1 

~ .• -. 
1 1 ~ 

•• le1 e r O;L O_9~ 
~ - 1.99 __ 

Recommended Mount Pad 

11 0_76 

l-I-~I-I-. 

Recommended Mount Pad 

I;;' 

Unit:mm 

Unitmm 

NOT TO SCALE 5-11 



PACKAGE OUTLINES 

SURFACE MOUNT DEVICES 
SOP14 

SOP16 

5-12 

8.65 ±02 

~ ~ ~7 
~~~=ti±=ljJi=tt±CC±1¥-- -3- -, 

~ 
~ 

___ .~ ______ 9.90 .0=--____ .. 

NOT TO SCALE 

::; 
I; 

Recommended Mount Pad 

i trl~-

Unitmm 

, ~I ~~ 
~ 

, . 
... 6.07,0.3 

Unit:mm 

TOKO, Inc. 



PACKAGE OUTLINES 

SURFACE MOUNT DEVICES 

MFP8 

• I 

I 

l~ I 

o ~~.' ~I~j I ~?f~ ~ 
i I I / 

I- ~ '1.27 / -.. ..,~""'~~ 
~5~ ~ 

5.0:i02 

r 
~:l ! 1ij 

j E 
": 

.S! 

.§I 
0 

, -[,0.1-

Unitmm 

MFP12 

I~~~ •• · 
.~_".9c8. I Recommended Mount Pad 

Unitmm 

TOKO, Inc. NOT TO SCALE 5-13 



PACKAGE OUTLINES 

5-14 

MFP14 

SURFACE MOUNT DEVICES 

I I I I I j I 

(,) (7) 

" . ;:..q 

Recommended Mourn Pad ~ 

'" 0.4 ~ 

Unit:mm 

MFP16 

I I I I I I I I 

(,) (8) 

.. .. 

~1 ~ ••• __ ~t-___ ~ 
.,; 

101 

~ Recommended Mount Pad if 
'" 0.4 t 

-" • 

~ ~ 
~ "\t; ~I.I"! 

ci 
I 

~ 
6.0 ±O.9 

Unit:mm 

NOT TO SCALE TOKO, Inc. 



PACKAGE OUTLINES 

SURFACE MOUNT DEVICES 

MFP20 

.. ~O.5 1 

",: ~ ~ ~ "1 ~ ~ '1 H ~ 11 

" ci 1,;[ 
: ~U~Ur:lU~ 

~J 0 11.0 

~~~~~~~L-~ 
I I I I I I I I I I 

''" 

10.2 ±02 __________ _ 

I _. 

( i t .. ~ 
L S'O,,, ~ 

"---- ----

Unit:mm 

MFP24 

11Ji':m'ml' ' 
--f~'~'-:-:~ • J ~II n.~.!Ulmll·1 

~~ommElnded MOLJI)_.tP.~ __ 

Jf 
I I I I I I I I I I I I 

',1) ",~ 

Unit:mm 

TaKa, Inc, NOT TO SCALE 5-15 



PACKAGE OUTLINES 

SURFACE MOUNT DEVICES 

5-16 

MFP28 

@ ('5) 

I I I I I I I I I I I I I I 

"'! 9., 
---------------- ~I 

"" o 

MFP30 

~ ~ 
I I I I I I I I I I I I I II' 

NOT TO SCALE 

~u ~ ~ ~n ~ 
J ~1.0 

Recommended Mount Pad 

Unit:mm 

Recommended Mount Pad 

~ 
O.7J>2 b ~~ 

1 ~ ~ (r-------...) ~ i 
l ,7.S,03 ~ 

Unit:mm 

TOKO,lnc. 



TOKO, Inc. 

PACKAGE OUTLINES 

SURFACE MOUNT DEVICES 
MFP36 

36 

VSOP20 

o 

,,­, 

19 

, 18 

,-------,-' '. " 

b-t=1=tl=m=rt=h=rl=t=i=td ~ ~' 
'-tlh-W,~t±k-l±b-H~~--":j 

,P,3::;:SJ C ;~ill,.r i "'0:;-i 
1~~o~Q:@ 0 

Ii Li 
el08 

Recommended Mount Pad 

-f-
.,0.2 b 

0.7 "".- ~ 

Unit:mm 

0.32 
." .... 

~ : 0,65 

Recommended Mount Pad 

NOT TO SCALE 

Unit:mm 

5-17 



PACKAGE OUTLINES 

SURFACE MOUNT DEVICES 
VSOP24 

QFP48 

5-18 

~. 

r 8.1 -'1 

.,~·~ •• 1 
•• . I" • 

r~3_~ ~ ~~ --.: :..-.2~:i 
'tJ'.~tQI!!!1 d 

::1:0.4 

9.0 
7.0:!:O.1 

I 
I 
I 

----+---

: i 

~! 

NOT TO SCALE 

j ::_O.~ 

Recommended Mount Pad 

Unit:mm 

Recommended Mount Pad 

Unit:mm 

TaKa, Inc. 



PACKAGE OUTLINES 

SURFACE MOUNT DEVICES 
QFP52 

~ j~O.65 

;: 11 I -: I '._ 

. 
o '" g ~ , 

~~ I !' ~ 1:1 I' ~ .1,1 

1.5~ ~ 11.4 

Recommended Mount Pad "'., 
0.26 -0.05 e 0.65 

Unitmm 

QFP60 
:1:0.4 

I" 

,46: ' 

I 
~o; .0.2 

,. 1.35 
b 

Unit:mm 

TOKO, Inc. NOT TO SCALE 5-19 



TAPE AND REEL INFORMATION 

SOT23 

-- - --~--

II 
------II fr' ----
o 0 OliO 0 0 

~~!~~~ 
(Rl 

----II,t------_ __ -=D;::,::ireclion of Feed 
(L l I I 

- al <C 

w 

5-20 NOT TO SCALE 

UNIT:mm 

Sign Dimension 

K 1.; ±~.1 I 

UNIT:mm 

Sign Dimension 

TOKO, Inc, 



TAPE AND REEL INFORMATION 

SOT23L (3 PIN) 

UNIT:mm 

DO Sign Dimension 

A 4.20 ± 0.1 

wi 

~-$ t i- - ---

B 4.15 + n.1 

w 12.0 + 0.3 

LL W1 9 fi ±n? 

~ @J-': ~ ., 
-[ 

F fiii + nnfi 

F 1.7ii + n.1 

P1 8.0 ± 0.1 

P2 2.0 t 0.05 

_ 01 I 
--A-- PO 4.0 to.1 

DO "1.55 + 0.05 

01 ,,1.55 + 0.05 , , T n.3 ± 0.0" 

0 0 0''0 0 0 , , t 1.7 ± 0.1 

K 1 R ± n 1 

[QJ W~ [Q] 
, ! 

( L) (R) ___ ---=D;:.;,;.irection of Feed 

UNIT:mm 

Sign Dimension 

-r---

- <Il « II 
t-- r---

w 

TOKO, Inc. NOT TO SCALE 5-21 



TAPE AND REEL INFORMATION 

SOT23L (6 PIN) 
UNIT:mm 

Sign Dimension 

I l 

0 0 0110 0 0 
II 
• I 

[OJ w,~ [0] 
f 1 
'/ 

(L) (R) 
Direction of Feed ----

UNIT:mm 

Sign Dimension 

-~ 

- III « 

1---

w 

5-22 NOT TO SCALE TOKO,lnc. 



TAPE AND REEL INFORMATION 

MFP8 
UNIT:mm 

Sign Dimension 

A fUln+n 1 

B 5.40 + 0.1 

W 12.0 ± 0.3 

Wl 9.5 + 0.2 

F 5.5 + 0.05 

E 1.75 +. 0.1 

Pl 8.0 + 0.1 

P2 2.0 + 0.05 

PO 4.0 + 0.1 

DO 111.55 + 0.05 

Dl tIll.55 + 0.05 

____ ----', 1-' ____ _ 

000"000 

[]r~D 

T 0.3 + 0.05 

I 2.1 + 0.1 

K 2.2 + 0.1 

(L) ( R) 

----1{ ,1--------
____ D;;,;:ireclion of Feed 

UNIT:mm 

Sign Dimension 

- m « 

D 

~{J 
J 

-I--

-I--

A 11178.0 + 2.0 

B II 66.0 + 1.0 

C II 13.0 ± 0.3 

D II 21.0 ± 0.5 

E 2.0 ± 0.5 

W 9.5 ± 1.0 

I 1.5± 0.5 

w 

TOKO, Inc. NOT TO SCALE 5-23 



TAPE AND REEL INFORMATION 

MFP14 

20. 
UNIT :mm 

DO Sign Dimension 

w 
A 6.70 ± 0.1 

;: J 
I 

g 1 
D1 

B 9.2 ±0.1 

W 16.0 ±0.2 

W1 13.5 ± 0.2 

F 7.5 ±0.1 

E 1.75± 0.1 

P1 8.0 ± 0.1 

P2 2.0 ± 0.05 

PO 4.0 ± 0.1 

DO 01.55 ± 0.05 

D1 01.7 ±0.1 

__________ ~'~l ________ _ 
o 0 0 q, 0 0 0 

T 0.3 ±0.05 

t 2.0 ±0.1 
K 2.1 ±0.1 

O[,JUU 
------~Ilr------------- Direction of Feed 

( L) (R) 

UNIT:mm 

Sign Dimension 

A 0178.0 + 2.0 

B 0 66.0 ± 1.0 

C 0 13.0 + 0.5 

D 0 21.0 ± 0.5 

E 2.0 ± 0.5 

- CD « W 9.5 ± 1.0 

t 1.5±0.5 

w 

5-24 NOT TO SCALE TOKO, Inc. 



MFP20 (178) 

I 
~1~1 D1 
I ' 

~~~ 

TOKO, Inc. 

TAPE AND REEL INFORMATION 

",PO~ 

DO 

/ 
010 010 cb 

I 
CD 

wl 

~ 
, u-i 

co , 51 

1 

----------~/~/-------­
a a a 0110 a a 

DODD 

Sign 

A 

B 

W 

W1 

F 

E 

P1 

P2 

PO 

DO 

D1 

T 

t 

K 

----------1/ 11-' ----------- Direction of Feed 

( L) (R) 

--

- ro « 

f--- -

w 

NOT TO SCALE 

UNIT:mm 

Dimension 

6,70 + 0.1 

10,55+0.1 

16,0 + 0,2 

13,5 + 0,2 

7,5 + 0,05 

1,75 + 0,1 

ao "'.11.1 
2,0 + 0,Q5 

4,0 +01 

01.55 + 0.05 

02.0 + 0.05 

O,:l + n.OIi 

2,2 + n.1 

2.:l + n.1 

UNIT: mm 

5-25 



TAPE AND REEL INFORMATION 

MFP20 (330) 
UNIT:mm 

T 
Sign Dimension 

____ -"1-1 ---

o 0 0 OIP 

----tl(r----- Direction of Feed 
( L) (R) ----

UNIT:mm 

Sign Dimension 

- - -Ill « 

w 
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MFP28/30 

;: - -

TOKO, Inc. 

TAPE AND REEL INFORMATION 

UQ wi 

mG~tL(!1 
A .. 

_~_~~/~/_~_~-­
o 0 0 0 0 y ,0 0 0 0 0 0 

OfJDD 

Sign 

A 

B 

W 

W1 

F 

E 

P1 

P2 

PO 

DO 

01 

T 

t 

K 

----II ,r' ---:-:::-:----==-_~D?!ir'ection of Feed 
(L) (R) 

Sign 

A 

B 

C 

0 

E 

W 

J 
t 

W 

NOT TO SCALE 

UNIT·mm 

Dimension 

8.4 ±0.1 

15.5 ±0.1 

24.0 ± 0.3 

21.5 ± 0.2 

11.5 +0.1 

1.75 + 0.1 

12.0 ±0.1 

2.0 ±0.1 

4.0 +0.1 

01.5 ± 0.1 

02.0 + 0.1 

0.3 ±0.05 

2.75 + 0.1 

2.85 ± 0.1 

UNIT:mm 

Dimension 

0330.0 + 2.0 

o 80.0 + 1.0 

o 13.0 ± 0.5 

o 21.0 + 0.5 II 
2.0 ± 0.5 

25.5 + 1.0 

2.0 ± 0.5 

5-27 



TAPE AND REEL INFORMATION 

VSOP24 

UNIT:mm 

T P2 Sign Dimension 

A 8.2 + 0.1 

t ~ 
--~--~+---4------4--+---~ 

B 8.6 + 0.1 

W 16.0 ±0.2 

W1 13.5 + 0.2 

F 7.50 + 0.05 

D1/ I .. P1 J E 1.75±0.1 

P1 12.0 ±0.1 

P2 2.0 +0.05 

PO 4.0 + 0.1 

DO 01.55 + 0.05 
II D1 01.55 ± 0.05 

-0-0-0-0-0---" boo 0 0 0 
T 0.3 +0.05 

DODD t 2.48 + 0.1 

K 2.58 + 0.1 

( L) " (R) 
Direction of Feed ----... 

UNIT:mm 

Sign Dimension 

A 0330.0 ± 2.0 

B o 80.0 + 1.0 

C o 13.0 ± 0.5 

-III « D o 21.0 ± 0.5 

E 2.0 + 0.5 

W 17.5 ± 1.0 

t 2.0 + 0.5 

W 

5-28 NOT TO SCALE TOKO, Inc. 



TOKO, Inc. 

FP20 

T __ 

Ii 

I 

~-

JKL 

TAPE AND REEL INFORMATION 

~ pOr 
P2~~ DO 

-~o I i -dl dl lID ID 6 dl B -0 

-[ ~ m Pli 
t, I I! 1 

/ • I I 
~1/ 1.-_J"1_-J I... A ~ 

II 
-0-0-0-0-0-0---''' 0 0 0 C 0 

[] fl [] 

I wI 

I t 
"-I I 
• 3::1 

I -, 

Sign 

A 

B 

W 

WI 

F 

E 

PI 

P2 

PO 

DO 

Dl 

T 

t 

K 

-----,/<-' -~~--=--~D~irection of Feed 

(L) " (R) • 

Sign 

A 

B 

C 

D 

E 

W 

t 

w 

NOT TO SCALE 

UNIT:mm 

Dimension 

11.6 + 0.1 

13.5 + 0.1 

24.0 + 0.3 

21.5 ± 0.2 

11.5 ± 0.1 

1.75 ± 0.1 

16.0 + 0.1 

2.0 ±0.1 

4.0 + 0.1 

01.55 + 0.1 

02.0 + 0.1 

0.3 ± 0.05 

3.2 ± 0.1 

3.3 + 0.1 

UNIT :mm 

Dimension 

0330.0 ± 2.0 

o 80.0 ± 1.0 

o 13.0 ± 0.5 

o 21.0 ± 0.5 
II 

2.0 + 0.5 

25.5 + 1.0 

2.0 + 0.5 

5-29 



TAPE AND REEL INFORMATION 

S-Pack 

5-30 

o 
J: 

Sign 

A 

D 

d 

P 

PO 

PI 

F 

Fl 

L'o.h 

W 

WO 

WI 

W2 

H 

HO 

HI 

aDO 

L'o.p 

C 

E 

t 

tl 

~1 d 

Unit :mm 

Name Dimension 

Heioht of packaoe body 3.0 ±0.1 

Length of package 4.0 +0.1 

Lead wire width 0.46 + 0.1 

Pitch between parts 12.7 ± 1.0 

Feed hole pitch 12.7 + 0.3 

Feed hole position 6.35 + 0.4 

Lead space 5.0 + 0.3 

Lead pitch 2.5 + 0.3 

Part drop 1.0 MAX 

Tape width 
+1.0 

18.0 -0.5 

Adherino tape width 6.0 ±0.5 

Feed hole~osition 9.0 ± 0.5 

Adhering tape position 0.5 MAX 

Minimum work position 19.0 + 0.5 

Lead wire clinch height 16.0 + 0.5 

Maximum work position 23.6 ±0.5 

Feed hole diameter "'4.0 ± 0.2 

Part drop 1.0 MAX 

Lead thickness 0.48 ± 0.1 

Package thickness 1.85 + 0.1 

Tape thickness 0.38~g:~ 
Total tape thickness 1.5 MAX 

NOT TO SCALE 

E 

I! c 

tl 

TOKO, Inc. 



TAPE AND REEL INFORMATION 

TO-92 

11100 

Unit :mm 

Sign Name Dimension 

A Heioht of oackaoe body 4.6 ±0.1 

0 lenoth of packaoe 4.6 + 0.1 

d lead wire width 0.46 ± 0.1 

P Pitch between parts 12.7 ± 1.0 

PO Feed hole pitch 12.7 ± 0.3 

P1 Feed hole position 6.35 + 0.4 

F lead space 5.0 ± 0.3 

F1 lead pitch 2.5 +0.3 

""h Part drop 1.0 MAX 

W Tape width 
+ 1.0 

18.0 -0.5 

WO Adhering tape width 6.0 ± 0.5 

W1 Feed hole position 9.0 +0.5 

W2 Adhering tape position 0.5 MAX 

H Minimum work.Qosition 19.0 ±0.5 

HO lead wire clinch height 16.0 + 0.5 

H1 Maximum work position 23.6 +0.5 

11100 Feed hole diameter 1114.0 + 0.2 

""P Part drop 1.0 MAX 

C lead thickness 0.46 ± 0.1 

E Packaoe thickness 3.6 +0.1 

t Tape thickness 0.38~gj 
t1 Total tape thickness 1.5 MAX 

TOKO, Inc. NOT TO SCALE 5-31 



TAPE AND REEL INFORMATION 

U-Pack 3 

UNIT:mm 

Sign Dimension 

A 5.1 ± 0.1 

B 4.7 -1:0.1 

W 12.0 ± 0.3 

Wl 9.5 + 0.2 

F 5.65 + 0.05 

E 1.5 + 0.1 

P1 R.O + 0.1 

P2 2.0 ± O.O!'; 

PO 4.0 ± 0.1 

DO 0155 ± O.O!'; 

D1 

----------T 0.3 ± 0.05 

o 0 0 0 0 0 
t 2.1 ± 0.1 

K 2.2 + 0.1 

(L) 
___ ....;;D:;.,:irection of Feed 

UNIT:mm 

Sign Dimension 

D 

~{] 
J 

- C!l « 

--

r---- I--

w 

5-32 NOT TO SCALE TaKa, Inc. 



QFP52 

r 

TOKO, Inc. 

.... 
1

1
19.86 .... ~ 

I 

135.9 -99.3 18.3 ! 

NOT TO SCALE 

TRAY INFORMATION 

, 
i 

CX)i 

~i 

LO 
C\I 
r-..: 
~ 

l 
I 

UNIT: mm 
TOLERANCE: ± 1.0 

5-33 

II 



TRAY INFORMATION 

QFP60 

49.4 

t" 
19.7 

14 

10 
t---

• II 

~t - Ed I ~ 
T'" 

I 
I 

I-

I 

21.8 

5-34 NOT TO SCALE 

I 

~ 
J 

I t 
I'-. 
r--: 
C\I 

~8 

UNIT :mm 

TOLERANCE: ± 0.2 

TOKO, Inc. 



QFP52 

TOKO, Inc. 

TRAY INFORMATION 

"<t 

-$ ~ $-- - ~~---: ~ 
m m m m m 
I I I I I 

m- -m -m~ m--m-
I I I I I 

ifJ-1l-'~~~ 
-$- -$ --$~ $--$ 

I I I I I -s-- -9 - [83] - - &]- -s-
I I I I I 

-m-- -m ~ m ~ m- --m-
I I I I I 

-$- -$ -$ -- $- -$-
-e- -$ ~~~ e--e-

I I I I I 
in- -m -m~ m--m-

I I I I I 

~ -, -, - ~~ -1t(!}jf----f-t-----.: 

-$-~ -$ ~ ~ --!tOll-++--

NOT TO SCALE 

UNIT :mm 
TOLERANCE: ± 0.2 

5-35 



MAGAZINE INFORMATION 

20 FP Magazine 

Name 

Thickness 

Material 

Treatment 

Stopper 

Quantity 

5-36 

i 

I 

I 
<Xl 
C\i 

I 

~--: 

20FP Magazine 

0.6 ±0.2 mm 

PVC 

Anti-static 

Rubber both ends 

oq-

Unit: mm 

Tolerance ± 0.2 

F06C-20 : 25 pcs / cartridge 

NOT TO SCALE TOKO, Inc. 



MAGAZINE INFORMATION 

300 mil Magazine 

II 
518± 1.0 

1- 8.2 

1 I 

t t 
I N 

Lli 

15.2 Unit:mm 

Tolerance ± 0.3 

Name 300 mil Magazine II 
Thickness 0.5 ±0.2 mm 

Material PVC 

Treatment Anti-static 

Stopper Rubber both ends 

Quantity 001 A-16 : 25 pcs / cartridge 

TOKO, Inc. NOT TO SCALE 5-37 



MAGAZINE INFORMATION 

600 mil Magazine 

II 
~-~-~--~-=-=--~-~-~--=-=--~-~--=7/~-~--~--~-~--=-~--=-~--~ 

- ______ /~ _____ -
II 

I .. 508 ± 1.0 ~I 

fr 
18.3 

~ 

11.2 
-~--

12.6 

22.4 

Name 600 mil Magazine 

Thickness 0.7 ± 0.15mm 

Material PVC 

Treatment Anti-static 

Stopper Rubber both ends 

Quantity 

5-38 NOT TO SCALE 

1 

'" Ili 

r 

Unit: mm 

Tolerance ± 0.3 

TOKO, Inc. 



MFP20 Magazine 

Name 

Thickness 

Material 

Treatment 

Stopper 

Quantity 

TOKO, Inc. 

MAGAZINE INFORMATION 

4.6 

II 

MFP20 MAGAZINE 

0.6 ± 0.15 mm 

PVC 

Anti-static 

Unit :mm 

Tolerance ± 0.2 

Rubber stopper both ends 

FOSA-20 : 25 pes I cartridge 

FOSE-14 : 30 pcs I cartridge 

NOT TO SCALE 5-39 

II 



MAGAZINE INFORMATION 

5-40 

MFP28 Magazine 

! 
,.. 6.2~ 

r~--r-----~-~---r--~,·--.-~ 

Name 

Thickness 

Material 

Treatment 

Stopper 

Quantity 

1 

I 

1 

31.5 

10 

Lf ~l 
ex) 

<Vi 

m 
S. 

MFP28 Magazine 

0.6 ± 0.1 mm 

PVC 

Anti-static 

Rubber both ends 

Unit: mm 

Tolerance ± 0.2 

F08C-28 : 25 pes / cartridge 

F08C-30 : 25 pcs / cartridge 

NOT TO SCALE TOKO, Inc. 



TOKO, Inc. 

MAGAZINE INFORMATION 

MFP8 Magazine 

II 

~r.··~--~~··~/~:/~-------_---------~.~ 
~ 2BO±0.5 ~ 

Name 

Thickness 

Material 

Treatment 

Stopper 

Quantity 

MFPB Magazine 

0.6 ± 0.15 mm 

PVC 

Anti-static 

Rubber both ends 

Unit: mm 

Tolerance ± 0.2 

FOBS-OB : 50 pcs / cartridge 

FOBE-OB : 50 pcs / cartridge 

NOT TO SCALE 5-41 

II 



MAGAZINE INFORMATION 
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Name S07B-OS (2) Magazine 

Thickness· O.S ± 0.1 mm 

Material PVC 

Traetment Anti-static 

Stopper Rubber both ends 

Quantity S07B-OS : 25 pes / cartridge 

S07G-OS : 25 pcs {cartridge 

S07N-OS : 35 pes / cartridge 

5-42 NOT TO SCALE 
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Unit:mm 

Tolerance ± 0.3 
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MAGAZINE INFORMATION 

S11 A-20 Magazine 
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Name 

Thickness 

Material 

Treatment 

Stopper 

Quantity 

NOT TO SCALE 

11 

12.6 

S11A-20 Magazine 

O.B± 0.1 mm 

PVC 

Anti-static 

Rubber both ends 

S05E-10 : 30 pcs I cartridge 

S11 A-20 : 15 pcs I cartridge 

S11A-10: 30pcs/catridge 

Unit: mm 

Tolerance ± 0.2 
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SIPS Magazine 
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Name SIP5 Magazine 

Thickness 0.7 ± 0.1 mm 

Material PVC 

Treatment Anti-static 

Stopper Rubber both ends 

Quantity S05C-05 : 25 pcs / cartridge 

S05C-1 0 : 25 pcs / cartridge 

NOT TO SCALE 

Unit: mm 

Tolerance ± 0.2 

TOKO, Inc. 
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QUALITY ASSURANCE SECTION 

QUALITY ASSURANCE AND RELIABILITY 

1. PREFACE 

Electronic apparatus made in Japan is known for its high quality. This high quality is achieved by both 
the design technology of the electronic apparatus and the quality of the electronic components 
supporting this design technology. Recently, electronic equipment has become more and more 
complex with ever increasing component count and reduced component sizes, therefore the quality 
requirements have become much stricter. There is no future for an electronic component manufac­
turer and supplier if it cannot understand and satisfy the customers' requirements for quality. Quality 
is considered to be the most important issue in all aspects of manufacturing, not only in the produc­
tion of electronic components. This concept is called Total Quality Control (TQC). Moreover, quality 
is the most important factor for an electronic component manufacturer because the reliability of the 
final product is directly influenced by the parts supplied. 

Toko, Inc. has established "absolute quality assurance" as its basic policy and has developed meth­
ods of quality control as outlined in Toko's "General Rule of Quality Control" document. The entire 
Toko group is involved with constant enhancement of quality and quality assurance methods. 

2. QUALITY POLICY 

The quality control and quality assurance activities of Toko Inc., are based upon the following 
categories. 

2.1 Quality Assurance: 

Toko guarantees to its customers the following items: 

2.1.1 Toko will supply defect-free products for proper use. 

2.1.2 Toko will determine the requirements to maintain a defect-free supply of components. 

2.1.3 Toko will do its best to correct any kind of quality problem that may occur. 

2.2 Quality Assurance Policy: 

Toko's policy of quality assurance is stated in the following paragraphs: 

2.2.1 Each employee will do his or her best to realize the targeted quality by using Toko's 
method of quality control. Quality control involves everyone and is required for both 
the design process and the production process. 

2.2.2 Statistical Quality Control (SQC) will be used. 

2.2.3 The activities will be conducted systematically, based upon the control principle of 
"Plan - Do - Check - Action". 
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QUALITY ASSURANCE SECTION 

3. QUALITY ASSURANCE SYSTEM 

Toko's quality assurance system is defined in the "General Rules of Quality Control" document, 
directly controlled by Toko's president. The Semiconductor Division's quality assurance system is 
established based on the General Rules of Quality Control and consist of quality policy, documenta­
tion control, quality target, organization, product development, quality assurance contract, design, 
reliability test, test equipment control, preparation for production and sales, quality monitoring, quality 
improvement plan, education and training for quality control, handling of defects, quality claim, etc. 

3.1 Quality Assurance for New Product Development: 

The quality requirements of the customer are placed above all other requirements during new 
product design. New product design is conducted by following Toko's Product Development 
Control Rules, established in consideration of the inconsistency of controlled items in our 
process and their electrical characteristics. Quality is assured by the following procedures: 

3.1.1 Based on the results of market investigation, the Engineering Dept. will discuss 
needs, required quality (reliability), price, and electrical characteristics with other 
departments and propose a development plan. 

3.1.2 The Design Dept. will develop new products by using the newest process technology 
and circuit design techniques and it will take into consideration the customers' quality 
objectives as \A/e!!. 

3.1.3 The samples will be made in consideration of anticipated inconsistency of process or 
material used during mass production. The final specification will be determined after 
statistical evaluation of each item. 

3.1.4 The Engineering Dept. is the leader during new product design, sampling, and 
sample evaluation. Production engineering, packaging engineering and quality 
assurance staff will be asked to review the basic design and offer their ideas. Related 
departments will assist in the sample evaluation under direction of the Engineering 
Dept. The head of the Engineering Dept. will determine the mass production sam­
pling process. 

3.1.5 During the pre-production process, after investigating the inconsistency characteris­
tics in each process, the head of the Engineering Dept. will call a meeting to deter­
mine if the transfer to mass production is possible based on the results of reliability 
test and product approval activity conducted by the Quality Assurance Dept. 

3.1.6 After the transfer to mass production is approved, the Production Dept. will propose a 
production plan including selection of an assembly plant, standard documentation, 
equipment procurement, material procurement and manpower. 
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QUALITY ASSURANCE SECTION 

3.2 Quality Assurance for Mass Production: 

The quality assurance of materials in the mass production process is implemented by the 
purchase of high quality materials, use of controlled environment, controlled equipment and 
statistical quality control. 

3.2.1 Plant Environment Control: 

A very clean environment is required for semiconductor manufacturing. The neces­
sary cleanliness of the wafer process and assembly process are guaranteed. High 
purity water is used in the wafer fabrication process, water purity is guaranteed by 
continuous monitoring. 

3.2.2 Purchased Material Control: 

A material evaluation test (reliability test) of the materials purchased by our Material 
Division is conducted by the Quality Assurance Dept. prior to their use. The Material 
Division will also conduct an incoming inspection to guarantee material quality. 

3.2.3 Manufacturing Process Control: 

The manufacturing process control is based on the premise that in order to achieve 
high quality in the manufacturing process, one must implement environment control, 
equipment maintenance control, control charts, inspection during process, QA during 
process, etc .. Automation is used as much as possible to minimize quality inconsis­
tencies. 

3.2.4 Product Inspection: 

3.2.5 

3.2.6 

As a final quality assurance to the customer, product inspection is conducted for 
100% of the products. A control restriction is established based on the results of 
product inspection. The Quality Assurance Dept. is responsible for analyzing the 
causes and determine whether or not to ship lots based upon such restrictions. 

Lot Quality Assurance/Periodic Reliability Test: 

In order to assure lot quality, the Quality Assurance Dept. will conduct a sampling test 
of those lots that passed 100% inspection in the manufacturing process. A sampling I 
test of electrical characteristics and visual inspection is conducted and a reliability 
test is performed periodically for each package type. I 

Control for Any Change: 

Control in the event of design, material, process, or equipment change is imple­
mented in accordance with Toko's internal rules and eventually must be approved by 
the Quality Assurance Dept. However, those changes related to specifications and 
characteristics must be approved by the customer prior to implementation. 
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3.2.7 Quality Claim: 

The quality claim is the most important control item. The Quality Dept. is responsible 
for correction of any quality claim with help from all related departments. 

4. RELIABILITY TEST 

The reliability tests are implemented for new product development, design change, process change 
(process equipment, process, material, etc.). Periodical product reliability confirmation is performed 
during mass production. The test items, methods, and conditions are listed in Toko's Standard which 
is determined based on EIAJ ED-70 and in consideration of the level required by the market. An 
example of Toko's test method is shown below. Toko can also conduct reliability tests according to 
customer requirements. 

RELIABILITY TEST EXAMPLE 

TEST ITEM CONDITION 

THERMAL SHOCK -65°C/5MIN TO +150°C/5MIN 100TIMES 

RESiSTANCE TO 
SOLDER TEMP 260°C 10 SEC WITH FLUX 

SOLDERING HEAT 

AUTOCLAVE AFTER SOLDERING TEST 121 °C, 1000 % RH, 96 HRS 

HIGH TEMP 
MAX OPERATING V, MAX OPERATING TEMP, 1000 HRS 

LIFE TEST 

HIGH TEMP 
HIGH HUMIDITY 

AFTER SOLDERING TEST, TYPICAL OPERATING V,85 °C, 

LIFE TEST 85% RH, 100HRS. ( IF OVER 100 mW : 1 HR ON, 3 HR OFF) 

SOLDERABILITY SOLDER TEMP 230°C FOR 3 SEC WITH FLUX 

ESDTEST V = 200 V, C = 200 pF, R = 0 Q 

5. HANDLING QUALITY CLAIMS 

5.1 Toko will do its best to correct any quality claim when it occurs. The Quality Assurance Dept. 
is responsible for all quality claims related to the Semiconductor Division. 

5.2 The quality claim handling system chart is attached (see figure 1) 

5.2.1 Quality Claim Report: 

The sales office will write this report with information and help from the customer. 
This report will be sent to the Quality Assurance Dept. of the Semiconductor Division 
located in the Toko Saitama Facilities along with the defective products. 

TOKO, Inc. 
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5.2.2 Cause Analysis and Other Investigations: 

With the assistance of other departments if necessary, the Quality Assurance Dept. 
will analyze the defect that caused the product to be returned . The cause analysis 
will be conducted according to the procedure outlined on the chart below. 

CORRECTIVE ACTION ROUTE 

CUSTOMER -I COMPLAINT 1 
SALES DEPARTM ENT -I CLAIM REPORT 1 

CONFIRMATION OF DEFECT 
DIVISION SEMICONDUCTOR 

QA GROUP -- PACKAGE VISUAL CHECK 

ELECTRICAL CHARACTERISTICS TEST 

INVESTIGATE LOT CONTROL RECORD 

I 

1 
I GOOD J I NOT GOOD I 

1 INVESTIGATION 

CONFIRMATION TEST OPEN PACKAGE 
HIGH I LOW TEMP TEST CHIP SURFACE CONDITION 

BIAS TEST (X-RAY, ULTRASOUND, XMA 

TEMP CYCLE TEST IF NECESSARY) 

I J 
1 

I INVESTIGATION OF CAUSE I CORRECTIVE ACTION 
I 

1 
I CAUSE AND CORRECTION REPORT I 

1 
I CONFIRMATION - SALESDEP ARTMENT 

1 
I CORRECTIVE ACTION REPORTI - CUSTO MER 

5.2.3 Corrective Action: 

As the cause of the defect is confirmed, the Quality Assurance Dept. will request 
corrective action by issuing a Quality Claim Corrective Action Instruction. This will 
include the corrective actions taken to the inventory in process, product inventory, 
products in process, products in transportation and material inventory. If necessary, 
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the Quality Assurance Dept. will meet with related departments to discuss the cause 
and required corrective action. 

5.2.4 Cause Analysis and Corrective Action Report: 

The Quality Assurance Dept. will submit this report of defect cause and corrective 
action to the customer. If necessary, the corrective action will be reviewed with the 
customer. 

MOUNTING METHODS OF TOKO'S SEMICONDUCTOR PRODUCTS 

6-6 

1. SOLDER REFLOW 

There are many methods for solder reflow. In the case of infrared heating method, which is most 
often used, please determine the reflow condition based on Toko's recommended condition as shown 
in the figure below. Do not use reflow more than twice. 

~ :~- ---.--"."---~ n- .. < 

! >20 • "CIS, / \ 

~ 200 ------------I-.I--~I tr---~1\235<c 
~ 4±1 Sec 

~ lBO 

~ i 160 

~ 
~ 

t 

Entrance 

~2.0'CJsec 
I 

I I 
I I 
I I 
I 

I 

I I 
I i 

~ 2nin.±10aec. --+j I 

11ME ---+ 

REFLOW CONDITION 

2. SOLDER DIPPING (SOLDER FLOW) 

I 
I -+ Exit 

In the case of solder dipping, a preheat must be done based on Toko's recommended preheat at 90 
to 130 °C for 30 to 60 seconds. Please determine the duration of solder dipping based on Toko's 
recommended condition of 230 to 235 °C for 3 to 4 seconds. The solder dipping must be done only 
once. 
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3. SOLDERING BY IRON 

In the case of soldering by iron, please determine the soldering requirements based on Toko's 
recommendations for iron temperature. Soldering iron tip temperature should be lower than 350°C 
and applied for less than 3 seconds. Lower temperatures may be required for some packages. 

4. FLUX AND WASHING REQUIREMENTS 

Rosin flux is recommended for the soldering process. Please avoid using chlorine flux because the 
remaining chlorine may corrode the aluminum portions of Toko's products. Please use a washing 
solvent with low surface tension, (high permeability), and minimize both soldering and washing time 
as much as possible. Also, please minimize the use of ultrasonic washing as much as possible. 

5. RECOMMENDED MOUNTING METHODS 

TOKO, Inc. 

Though all the above methods are recommended, certain types of surface mount packages may 
require only reflow soldering or soldering by an iron. 
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SECTION 1 

GENERAL GUIDE OF QUALITY CONTROL 
IN TOKO'S QUALITY CONTROL DEPARTMENT 

1. Policy 

6-8 

1.1 Quality Assurance Concept 

1. All products are guaranteed to be of good quality. 
2. Effective methods of quality control are used at all times. 
3. In the case of any defective materials being supplied, Toko makes every effort to replace 

or repair such items. 

1.2 Quality Assurance Policy 

1 . Quality is regarded as an essential ingredient in the design and manufacturing process. 
2. Toko continuously applies Statistical Quality Control (S.Q.C.). 
3. Our formula for control is the plan-do-check-action circle which should be performed 

continuously. 

TOKO,lnc. 
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2. Outline of TO-QC 

2.1 Guiding Principles 

TOKO, Inc. 

1. 
2. 
3. 
4. 
5. 
6. 

Quality Assurance 
Development of New Products 
Employee Productivity 
QC Circle and Proposal of Idea 
Activity by Functional Project Teams (TO-QC Teams) 
Study methods of SQC within every division or department of Toko 
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SECTION 2 

EDUCATION 

Taka has an education system consisting of Quality Control, Technique, QC Circle and Technical Skill, as listed below: 

6-10 

1 . Statistical Quality Control 

1 . Statistical Quality Control 
2. Design of Experiments 
3. Reliability Theory 

2. Technique 

1. Wafer Process 
2. Electronic Circuit 
3. Assembly Process 
4. Computer Programming 

3. Technical Skill 

1. 
2. 
3. 
4. 

General Guidance for Semiconductor Processing 
Basic Education 
Diffusion 
Photo-Chemical 

TOKO, Inc. 
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SECTION 3 

RECEIVING INSPECTION 

1. Toko has a system in place to assure that materials meet physical, chemical, visual, functional and dimensional 
requirements. 

2. Toko uses "X-R Control Chart". Refer to an example in Figure 1-1. 

3. Toko will return the materials to the suppliers as rejected lots whenever the rejected quantity of sampling inspection 
is over our lot acceptance limit. 

4. Toko will perform inspections according to receiving inspection specifications issued by production engineering. 

5. Toko uses lot history records and keeps them for 3 years. 

6. If a lot is out of specification (non-conforming lot), the entire lot will be returned and a corrective action will be 
requested from the supplier. 

By evaluating the quality of corrected materials received, Toko will decide whether or not suppliers took adequate 
corrective action. 

7. Toko will select its suppliers by the following criteria: 

A. Quality Characteristics 
B. Capability of Quality Control 
C. Supply Capacity 
D. Cost 

8. Incoming Sampling Plans 

Incoming Sampling Plans are as listed below: 

C = Critical Info 

Lead Frame: Visual Inspection: n = 50/10t c=O 
Temperature-Proof: n = 50/10t c=O 
Plating: n = 50/10t c=O 

Wafer: Characteristics: n = 50/10t c=O 
Visual Inspection: n = 50/10t c=O 

Epoxy Resin: n = 5/10t c=O 
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SECTION 4 

MANUFACTURING PROCESS 

1. x-R Control Chart 

Taka mainly uses x-R control charts and X-O' charts for all processes. Please refer to Table 4-1 and Figure 4-1. 

Table 4-1 Example of x-R Control Chart 

PROCESS CHARACTERISTIC EVALUATION METHOD 

INCOMING INSPECTION DIMENSION CALIPER 

EPITAXIAL RESISTIVITY 
RESISTIVITY TEST SYSTEM 

WAFER PROCESS OXIDE FILM THICKNESS AUTO FILM THICKNESS 

WAFER CHARACTERISTIC 
MEASUREMENT SYSTEM 

PARAMETER TESTER 

ASSEMBLY PROCESS WIRE STRENGTH TENSION GUAGE 

OUTGOING INSPECTION ELECTRICAL CHARACTERISTICS TESTER 

3. Process Capability 

Taka determines process capabilities based upon x-R Charts. Please refer to Table 4-2. 

Table 4-2 Process Capability 

PROCESS CHARACTERISTIC EVALUATION METHOD 

INCOMING INSPECTION EPITAXIAL THICKNESS t Cp=1.33 

EPITAXIAL RESISTIVITY P Cp=1.48 

WAFER PROCESS OXIDE FILM THICKNESS t Cp=1.87 

WAFER CHARACTERISTIC 
C1v Cp=3.96 
C1.2v Cp=1.40 

ASSEMBLY PROCESS WIRE STRENGTH Cp=1.50 

OUTGOING INSPECTION ELECTRICAL CHARACTERISTICS C1.2v Cp=1.80 
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Figure 4-1 

EPI THICKNESS X-R CONTROL CHART 

CONTROL GRAPH 

UCL 8.232 UCL 0.588 

R CL 0.258 

LCL 0.000 

X CL 8.044 

LCL 7.856 

SCALE:o 0.125 SCALE: 0.258 

No. DATE BATCH NAME LOT R 

1 1022 
2 1022 
3 1022 
4 1022 
5 1022 
6 1022 
7 1022 
8 1022 
9 1022 
10 1022 
11 1022 
12 1023 
13 1023 
14 1023 
15 1023 
16 1023 
17 1023 
18 1023 
19 1023 
20 1023 
21 1023 
22 1023 
23 1023 
24 1023 
25 1023 
26 1023 
27 1023 
28 1023 
29 1023 
30 1023 
31 1024 

0001 KKC936GB 6489 
0002 KKC936GB 6489 
0003 KKC936GB 6492 
0005 KKC936GB 6491 
0006 KKC936GB 6494 
0007 KKC936GB 6493 
0008 KKC936GB 6496 
0009 KKC936GB 6495 
0010 KKC936GB 6498 
0013 KKC936GB 6499 
0015 KKC936GB 6497 
0001 KKC936GB 6500 
0002 KKC936GB 6501 
0003 KKC936GB 6502 
0004 KKC936GB 6503 
0005 KKC936GB 6503 
0006 KKC936GB 6505 
0007 KKC936GB 6506 
0008 KKC936GB 6507 
0009 KKC936GB 6508 
0010 KKC936GB 6509 
0011 KKC936GB 6510 
0012 KKC936GB 6511 
0013 KKC936GB 6512 
0014 KKC936GB 6513 
0015 KKC936GB 6514 
0016 KKC936GB 6516 
0018 KKC936GB 6515 
0020 KKC936GB 6517 
0021 KKC936GB 6518 
0001 KKC936GB 6519 

LCL CL UCL 

TaKa, Inc. 

X 
LCLCL UCL 
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SECTION 5 

RELIABILITY TESTING 

1. Reliability tests are performed to verify quality of new parts in mass production. 

2. Reliability testing is not involved in final outgoing inspection. 

3. Usually, reliability tests listed in Table 5-1 are performed. 

4. Reliability testing of parts in production are taken randomly whenever required. 

5. Toko's reliability test specifications conform to well known industry standards and targeted to specific market 
requirements. 
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TABLE 5-1 Standard Reliability Test Specifications 

STANDARD RELIABILITY TEST SPECIFICATIONS 

1. ENVIRONMENTAL TESTS 

ACCEPTABILITY 
CRITERIA CHARACTERISTICS 

TEST ITEM TEST CONDITION AND METHOD 
EVALUATED 

n c LTPD 

TA :' Top. MAX. 
V : • Vop. MAX. 1.000 H 

HIGH TEMPERATURE ELECTRICAL 
OPERATING LIFE • LOAD CONDITION: WITHIN A 32 0 7% 
TEST MAX. POWER DISSIPATION CHARACTERISTICS 

ACCORDING TO THE 
TEMPERATURE DERATING 
CURVE. 

T A: 85°C, V: • Vop TYP. 500 HRS. 
SOT, SOP, VSOP AND OFP PKGS. 

HIGH TEMPERATURE Vop TYP . 1000 HRS. ELECTRICAL 
OPERATING LIFE • WHEN THE POWER DISSIPATION 32 0 7% 

CHARACTERISTICS 
BIASED LIFE TEST EXCEEDS 100 mW, A CYCLE 

CONSISTS OF 1 HOUR-ON AND 
3 HOURS-OFF. 

HIGH TEMPERATURE 
TA : +150 °C 1000 HRS. 22 0 10% 

ELECTRICAL 
STORAGE LIFE TEST CHARACTERISTICS 

LOW TEMPERATURE 
TA: -55°C 1000 HRS. 22 0 10% 

ELECTRICAL 
STORAGE LIFE TEST CHARACTERISTICS 

HIGH TEMPERATURE ELECTRICAL 
HIGH HUMIDITY T A : +65 °C RH: 90% 32 0 7% CHARACTERISTICS 
STORAGE LIFE TEST 1000 HRS. 

PRESSURE COOKER TA: +121 °C RH: 100 % 

STORAGE TEST 96 HRS. 32 0 7% ELECTRICAL 

(AUTOCLAVE) SOT, SOP, VSOP AND OFP CHARACTERISTICS 
72 HRS. 
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TABLE 5-1 Standard Reliability Test Specifications (Cont.) 

STANDARD RELIABILITY TEST SPECIFICATIONS 

1. ENVIRONMENTAL TESTS (CONTD) 

ACCEPTABILITY 
CRITERIA CHARACTERISTICS 

TEST ITEM TEST CONDITION AND METHOD 
JUDGED 

n c LTPD 

CD +100 °c 5 MINUTES 

t 
@O°C 5 MINUTES ELECTRICAL 

THERMAL SHOCK 
15 0 15% CHARACTERISTICS TEST (1 __ 2,2 __ 1 

WITHIN 10 SEC.) AND VISUAL 

100 CYCLES 
100°C: BOILING WATER 
o °c : ICE WATER, LIQUID PHASE 

C= 200 PF V=200V 

ELECTROSTATIC R=On 4 
DISCHARGE GROUND A VCC OR GND LEAD. 

ELECTRICAL 

SENSITIVITY 
x5 

CHARACTERISTICS 
APPLY THE VOLTAGE TO EACH -

CLASSIFICATION 
LEAD TERMINAL OF THE SAMPLE 20 AND VISUAL 

TEST 
DEVICE. (BOTH POSITIVE AND 
NEGATIVE DIRECTIONS, 
SEPARATELY.\ 

ELECTRICAL 
RESISTANCE TO 

TA: +260°C 10 SECONDS 15 0 15% CHARACTERISTICS 
SOLDERING HEAT 

AND VISUAL 
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TABLE 5-2 Standard Reliability Test Specifications (Cont.) 

STANDARD RELIABILITY TEST SPECIFICATIONS 

1. MECHANICAL TESTS 

ACCEPTABILITY 
CRITERIA CHARACTERISTICS 

TEST ITEM TEST CONDITION AND METHOD 
JUDGED 

n c LTPD 

20 Hz - 2000 Hz - 20 Hz 
VARIABLE 1.5 mm (20G) ELECTRICAL 

FREQUENCY 1 CYCLE FOR 4 MINUTES 15 0 15% CHARACTERISTICS 

VIBRATION TEST X . Y . z. 4 TIMES EACH AXIS AND VISUAL 
TOTAL TEST TIME: 48 MINUTES 

MECHANICAL 1500 G 0.5 MILLI-SECONDS 
ELECTRICAL 

SHOCK TEST X . Y . Z. 5 TIMES EACH AXIS 
15 0 15% CHARACTERISTICS 

AND VISUAL 

DROP TEST DROP SAMPLES 3 TIMES ONTO 
ELECTRICAL 

(LOAD DUMP) A WOODEN BOARD FROM 75 
15 0 15% CHARACTERISTICS 

cm. HIGH 
AND VISUAL 

SOLDERABILITY TA: +230°C 3 SECONDS 15 0 15% 
VISUAL 

TEST WITH ROSIN FLUX ( SOLDERABILITY ) 

( 1 ) PULL (TENSION) 
500 9 30 SECONDS 15 0 15% VISUAL 
250 9 FOR SMD PKGS. 

LEAD INTEGRITY 
TO THE AXIS OF THE LEAD 

( 2) BEND (BENDING) 
250 9 90 ° 2 TIMES 15 0 15% VISUAL 
BEND IS NOT APPLIED TO 
SMD PKGS. 
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NOTES 
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SALES AND DISTRIBUTORS OFFICES 

TOKO IC APPLICATIONS CENTERS 

USA 
TOKO America, Inc. - IC Center 
4755 Forge Road 
Colorado Springs, CO 80907-3519 
Tel: (719) 528-2200 
Fax: (719) 528-2375 
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SALES AND DISTRIBUTORS OFFICES 

I TOKO USA SALES LOCATIONS I 

TaKa America, Inc. 
1250 Feehanville Drive 
Mt. Prospect, IL 60056 

USA 
Tel: (708) 297-0070 
Fax: (708) 699-7864 

DISTRIBUTORS 

Digi-Key Corporation 
701 Brooks Avenue, 
SouthThief River Falls, 
MN 56701, USA 
Tel: (800) 344-4539 
Fax: (218) 681-3380 

TaKa America, Inc. 
West Coast Branch 
2480 North First Street 
Suite 260 
San Jose, CA 95131 
USA 
Tel: (408) 432-8281 
Fax: (408) 943-9790 

Penstock 
520 Mercury Drive 
Sunnyvale, CA 94086 
USA 
Tel: (408) 730-0300 
Fax: (408) 730-4782 

ITOKO EUROPE SALES LOCATIONS I 

GERMANY 
TaKa Electronic Europe GMBH 
Burgmullerstr. 7 
D-4000 Dusseldorf 1, Germany 
Tel: (0211) 682281 
Fax: (0211) 679-9567 
Telex: 8582643 

UNITED KINGDOM 
TaKa (U.K.) Ltd. 
Ward Royal Parade, Alma Road 
Windsor, Berks, SL4 3HR, England 
Tel: (0753) 854057-9 
Fax: (0753) 850323 
Telex: 848095 
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TaKa America, Inc. 
Southeast Branch 
201 Finney Drive 
Huntsville, AL 35824 
USA 
Tel: (205) 772-8904 
Fax: (205) 772-8955 

North Star Electronics 
1 00 Research Drive 
Wilmington, MA 01887 
USA 
Tel: (508) 657-5155 
Fax: (508) 657-6559 

FRANCE 

TaKa America, Inc. 
East Coast Branch 
107 Mill Plain Road 
Danbury, CT 06811 
USA 
Tel: (203) 748-6871 
Fax: (203) 797-1223 

Passive Technology 
2151 Bering Drive 
San Jose, CA 95131 
USA 
Tel: (408) 435-5566 
Fax: (408) 435-3041 

Les Composants TaKa S.a.r.1. 
34 Rue Balard 
F-75015 Paris, France 
Tel: (01) 4557-4465 
Fax: (01) 4554-2837 
Telex: 204248 

ITALY (Agent) 
TaKas S.r.I. 
Via delle Querce, 1, 1-20156 
Milano, Italy 
Tel: (02) 325384, 39267131 
Fax: (02) 3493947 
Telex: 315029 

TOKO, Inc. 



SALES AND DISTRIBUTORS OFFICES 

I TOKO FAR EAST SALES LOCATIONS I 
JAPAN 

Toko, Inc. 
1-17, Higashi-yukigaya 2-chome, 
Ohta-ku, Tokyo, 145 Japan 
Tel: (03) 3727-1161 
Fax: (03) 3728-4690, 4697 

Telex: J22696 

SINGAPORE 

TOKO, Inc., Singapore Branch 
No.1, Lorong 2, 
Toa Payoh. #03-00 
Singapore 1231 
Tel: (255) 4000 
Fax: (250) 8134 
Telex: 21444 

HONG KONG 

TOKO, Inc., Hong Kong Branch 
45-Hoi Yuen Road, Yau Lee Center 
7/F,8/F, and 9/F, Kwun-Tong, Kowloon 
Hong Kong 
Tel: (03) 428131 ~9 
Fax:7978262,7979161,3419570 
Telex: 39126 

KOREA 

Korea TOKO Co., Ltd. 
BG. 7, Masan Free Export Zone No. 975, 
Yang-Douk-Dong, Masan, 
Kyung-Sang-Nam-Do, Korea 
Tel: (0551) 93-11 01 ~3 
Fax: (0551) 93-1110 
Telex: 53434 

Korea TOKO Co., Ltd., Seoul Office 
RM 706, 7th Floor, Poonglim Bldg, 823- t, 
Yeogsam-Dong, Kangnam-ku, Seoul, Korea 
Tel: (02) 556-2754 
Fax: (02) 556-9962 

TOKO,lnc. 

TAIWAN 

Taiwan TOKO Electronics Co., Ltd. 
Nan-Tze Export Processing Zone 
Kaohsiung 81120, Taiwan 
Tel: (07) 361-2011 ~18 
Fax: (07) 361-7010, (07) 362-3267 

Huacheng TOKO Electronics Co., Ltd. 
Room 2, 4th Flo, CHI-DER Bldg No. 16 
Nanking East Road, Sec. 5 
Taipei, Taiwan 
Tel: (02) 768-4131~4 
Fax: (02) 763-1139 
Telex: 21791 

MALAYSIA 

TOKO Electronic Malaysia Sdn. Bhd. 
Lot No.1, Phase 1, Sungai Way, 
Free Trade Zone 
47300 Petaling Jaya, Selangor, 
Malaysia 
Tel: (03) 7761927 
Fax: (03) 7753031 
Telex: 37552 

TOKO Electronic Malaysia Sdn. Bhd. 
Penang Liaison Office, 
Lot No. 345E, Tingkat Satu 
Bangunan Kelab Gelugor 
Jalan Sultan Azlan Shah, 
11700 Gelugor 
Pulau Penang, Malaysia 
Tel: (04) 870851 
Fax: (04) 870852 
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