


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































PRELIMINARY 
KAD0820AlB CMOS INTEGRATED CIRCUIT 

AC ELECTRICAL CHARACTERISTICS (Continued) The following specifications apply for 
Vcc =5V, t,=t,=20ns, VREF(+)=5V, VREF(_)=OV and·Ta=25°C unless otherwise specified. 

Characteristic Symbol Test Conditions Min Typ Max 

Pin 7=Vcc, tRo<t,; 
Access Time (Delay from Falling 

tACC' 
(Figure 3a) 

Edge of FID to Output Valid) CL=15pF - 190 280 

CL= 100pF - 210 320 

Access Time (Delay from Falling 
Pin 7=Vcc, tRo>t,; (Figure 3b) 

tACC2 CL= 15pF - 70 120 
Edge of RD to Output Valid) 

CL= 100pF 90 150 -
Internal Comparison Time t, 

Pin 7 = Vcc; (Figure 3b and 4) 
- 800 1300 

CL=50pF 

TRI-STATE Control (Delay from. 
t'H, tOH RL=1K, CL=10pF - 100 200 Rising Edge of RD to Hi-Z State) 

Delay from Rising Edge of Pin 7 = Vcc, CL = 50pF 

WR to Falling Edge of INT t'NTL tRO > t,; (Figure 3b) t, 
tRo<t,; (Figure 3a) - tRo + 200 tRo + 290 

Delay from Rising Edge of 
t'NTH 

(Figure 2, 3a and 3b) 
- 125 225 RD to Rising Edge of INT CL=50pF 

Delay from Rising Edge of 
t'NTHWR (Figure 4), CL = 50pF - 175 270 WR to Rising Edge of INT 

Delay from CS to RDY tROY . (Figure 2), CL=50pF, Pin 7=0 - 50 100· 

Delay from INT to Output Valid t,o (Figure 4) - 20 50 

Delay from RD to INT tR, 
Pin 7=Vcc, tRo<t, 

- 200 290 
(Figure 3a) 

Delay from End of Conversion 
tp (Figure 2, 3a, 3b and 4) - - 500 to Next Conversion (Note 4) See Graph 

Slew Rate, Tracking - 0.1 -
Analog Input Capacitance CV'N - 45 -
Logic Output Capacitance COUT - 5 -
Logic Input Capacitance C'N - 5 -

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

hs 
ns 

ns 

ns 

ns 

ns 

ns 

ns 

V/p.s 

pF 

pF 

pF 

Note 1: Absolute Maximum Ratings are those values beyond which the life of the device may be impaired. 
Note 2: All voltages are measured with respect to GND, unless otherwise specified. 
Note 3: Total unadjusted error includes offset, full-scale, and linearity errors. 
Note 4: Accuracy may degrade if tWR or tRo is shorter than the minimum value specified. See Accuracy vs tWR and 

Accuracy vs tRP graphs. 
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KAD0820AlB 

TRI·STATE TEST CIRCUITS AND 
TIMING DIAGRAMS 

Vee tlH 

1--~-.-oOATA OUTPUT 

lK 

tOH 
Vee Vee 

TIMING DIAGRAMS 
CSI 

Ri'il--+---" 

,ROy--t-""""\1 

INT ----+---~" 

------
OBO- OB7 

Fig. 2 RD Mode (Pin 7 is Low) 

AD ----+-----+ .... 1 
tRO 

Im----+----~I 

tlll1'L !til 

- ------------
OBO-OB7 

tAce2 
t1H. tOH 

PRELIMINARY 
CMOS INTEGRATED CIRCUIT 

Vee 

GNO 

OATAVOH~ 
OUTPUT , ~ 

,GNO ----------'= 

fr=20ns CL= 10pF 

tOH 
Vee 

GNO 

OATA
vee J OH 

OUTPUT 

VOL 10% 

tr=20ns 

\ "--,---

INT ----I--~..J 

OBO-OB7 

Fig. 3a WR·RD Mode (Pin. 7 is High and tRD<t~ 

~WW--------------­
ROLOW------~--------

WR 

INT ___ -+,. 
t=tlO 

OBO-OB7 ____ ...J»---~\DATA VALlO)--

Fig. 3b WR·RD Mode (Pin 7 is High and tRD>tl) 

Fig. 4 WR·RD Mode (Pin 7 is High) 
Stand·Alone Operation 

ciS SAMSUNG SEMICONDUCTOR, 564 



PRELIMINARY 
KAD0820AlB CMOS INTEGRATED CIRCUIT 

TYPICAL APPLICATIONS 

13 

8 
CS VGep2 ... 0 --.----r---O 5V 

RD 
6 

ROY 
9 

INT 

DBO 

en DBl 
:J DB2 '" 

DB3 VREF( + 11-'1;;.2 -----.--o5V 

DB4 

DB5 
.VREF(_1 11 

. DB6 

DB7 

OFL GND 10 

8·Bit Resolution Configuration 

I 
CS 13 Cs Vee 1To5V 
WR 6 WR VIN 

Ft> S-y r,;m -
BO 2 DBO 7 

MODE ~ Bl 3 DB1 VREF(+) 
~ B2 4DB2 

Jo.l ~ :: 5 DB3 
14DB4 

B5 15 DB5 VREF(-) 11 
B6 16 DB6 

JO.l B7 17 DB7 
B8 lK 
OFL 18 OFL GND~ 

.1.-- ~: 5K 

~ lK 

13 Cs Vee 1fo5V 
6 WR VIN 

..-
J ~ RD -

2 DBO MODE r!;o5V 
3 DB1 VREF(+) 

12 

4 DB2 

l~ 5 DB3 
14 DB4 
15 DB5 VREF(-) 11 
16 DB6 

fi7, 
17 DB7. 
18 OFL GND~ 

90Bit Resolution Configuration 
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KAD0820AlB 

TYPICAL APPLICATIONS (Continued) 

-15V 
40K 

25K 

DBO TO DB? 

Telecom AID Converter 

1.2~s 
VIN .., r­

(OVTO 5V)U 

10 GND WR 

13 CS 

11 VREF(-) 

KAD0820A 

+5V 

Vee 

? MODE 

12 VREF(+) 

2 LSB 12 

11 

10 

15 8 

16 

17 6 

18 MSB 5 

AM 
CH1 

KDA0800 

4 

PRELIMINARY 
CMOS INTEGRATED CIRCUIT 

Multiple Input Channels 

1-'1-=-3 __ ---1~-15V 

JO.1~F 

F---~---1~- -15V 

/----MIr--5V . 

+15V 

-15V 

1.82K 1% 

OV-5V 

Fast Infinite Sample-and-Hold 
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en c: z 
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en m 
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8 z 
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Digital Waveform Recorder 

A TO D 
CONVERTERS 

~ 
i 

MEMORY 

~ 

RD, WR 
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;, ;~~ I 
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T 

5V o-M"'''H.~~~~~-----' 
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EWR1 

CLOCK INPUT (te) 
(SAMPLING FREQUENCY = tcl3) 

• 

-1.3M samples/sec 
e4K memory 

EWR2 

RD1 

ERD1 

RD2 

ERD2 

WR 

~ 
." 
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l> 
." 
." 
r-

£ 
(5 
z 
en 
0 
0 
;:l. 
3" 
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~~ 
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KS7126 CMOS INTEGRATED CIRCUIT 

3 112 DIGIT AID CONVERTER 

The single chip CMOS KS7126 incorporates all the active devices for a 
3 112 digit analog-to-digital converter tadirectly drive an LCD display. The 
internal oscillator, voltage reference and display segmentlbackplane 
drivers simplify system integration, reduce board space requirements 
and lower total cost. A low cost, high resolution-O.05%-indicating meter 
requires only II display, four resistors, four capacitors and 9V battery. 

The KS7126 dual slope conversion technique rejects interference signal 
when the integration time is set to a multiple of the interference sighal 
period. This is especially useful in industrial measurement environments 
where SO, 60 and 40Hz line frequency signals are present. With an auto­
zero error less than 10I'v, zero driflless than 1I'VJOC, input bias current 
of 10pA max and rollOver error of less than one count, the KS7126 brings 
exceptional value to the portable battery powered field. 

In addition, the differential input and reference allows the measurement 
on load cells, strain gauges and other bridge type transducers. The low ' 
power KS7126 can be used as a plug-in replacement for existing 7106 
based systems by changing only the values of seven passive com­
ponel1ts. 

40 DIP , 

FEATURES ORDERING INFORMATION 
• Long Battery Life: 800 Hours TYpical 
• Auto-Zero Cycle Temperature Range 

• Guaranteed Zero Reading With Zero Input' 0- + 70·C 
• Low Noise: 151'Vp-p 
• High Resolution (0.05%) and Wide Dynamic Range (72dB) 
• LoW Input Leakage Current: 1pA TYpical, 10pA Maximum 
• Direct LCD Display Drive-No External Components 
• Precision Null Detection With True Polarity at Zero 
• High Impedance Differential Input 
• Convenient 9V Battery Operation With Low 

Power Dlsslpatiom 500/lW TYpical, 900l'W Maximum 
• Internal Clock Circuit 
• Drop-In Replacement for TSC7126, ICL7126 

TYPICAL APPLICATIONS 
• Thermometry • Digital Scales 
• Bridge Readouts (Strain Gauges, Load Cells, Null Detectors) • LVDT Indicators 
• Digital Meters • Portable Instrumentation 

- Voltage/CurrentlOhmslPower • Power Supply Readouts 
-pH • Process Monitors 
- Capacitancellnductance' • Photometers 
- Fluidlflow RatelViscosity/Level 
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KS7126 C.MOS INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS 

Char.acterlstlc Symbol value Unit 

Supply Voltage Vee 15 V 
Analog Input Voltage (Either Input) (1) V,N Vee-VEE V 
Reference Input Voltage (Either Input) VREF Vee-VEE V 
Clock Input . VCl Test-Vee V 
Power Dissipation Pd 800 mW 
Lead Temperature (Soldering, 60 Sec) T, 

I 

300 °C 
Operating Temperature Topr 0~+70 °C 
Storage Temperature Tstg -65-+160 .oC 

ELECTRICAL CHARACTERISTICS 

Characteristic Symbol Test Conditons Min Typ Max Unit 

Zero Input Reading - V,N=O.OV -000.0 +000.0 +000.0 
Digital 

Full scale = 200.0mV Reading 

Zero Rading Drift - V,N = 0, 0·C<TI:I<70·C 0.2 1 . p.VI·C II 
Ratiometric Reading 

V,N =VREF 999 999 1000 Digital - VREF =100mV 1000 Reading 

Linearity (Max. deviation from 
NL 

Full scale = 200mV -1 +0.2 +1 Counts 
straight line fit) or full scale = 2,000V 

Rollover Error 
(Difference in reading for equal - - V,N = + V,N = 200.0mV -1 +0.2 +1 Counts 
positive and negative reading 
hear full scale) 

Noise (Pk·Pk value not exceed 
EN V,N=OV - - 15 p.V 

95% of time) 

Leakage Current @ Input IL V,N=OV 1 10 pA 

Common Mode Rejection Ratio CMRR 
VeM= +1V; V,N=OV - 50 - p.VIV 
Full scale = 200.0mV 

Scale Factor Temperature - V,N = 199.0mV 
1 5 ppml·C 

Coefficient 0<Ta<70·C (Ext. Ref. 0 ppml·C) -;-

Temp. Coeff. of Analog Common 
.VeTL 

250KO between common and - 80 - ppml~C (with respect to positive supply) positive supply 

Analog Common Voltage 
Ve 

250K!1 between common and 
2.4 2.8 3.2 V 

(with respect to positive supply) positive supply 

Pk·Pk Segment Drive Voltage 
Vso Vee to VEE =9V 4 5 6 V 

(Note 5) 

Pk·pk Backplane Drive Voltage 
. Veo Vee to VEE =9V,. 4 5 6 V 

(Note 5) 

Power Supply Current Is V,N = OV, Vee to VEE = 9V - 55 100 . p.A 
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KS7126 CMOS INTEGRATED CIRCUIT 

Notes 

11 Input voltage may exceed the supply voltage provided the input current is limited to ± 100pA 
2) Dissipation rating assumes device is mounted with all leads soldered to printed circuit board. 
3) Unless otherwise noted, specifications apply T.=25°C, fClOCK=16KHz and are tested in the circuit of Figure 1. 
4) Refer to "Differential Input" discussion on page 7. . 
5) Backplane drive is ill phase with segment drive for 'off' segment, 180 out of phase for 'on' segment. Frequency is 20 times 

conversion lJ!te. Average DC component is less than 50mV. 
6) During auto-zero phase, current is 10 - 20pA higher, 48KHz oscillator, Figure 2, increases current by 8pA (Typ.) 

TYPICAL OPERATING CIRCUITS 

IN 

30 

KS7126 

IN 
+ 

Figure 1: KS7126Clock Frequency 16 KHz (1 reading/sec.) Figure 2: KS7126 Clock Frequency 48 KHz (3 readings/sec.) 

PIN CONFIGURATION 
" ." 

C)Z 0 I-~I w 
+ I + I g~ 1 z 

N '8 .it :3 u ~ ~ t:; u. u. t:; <:0 + I f- W W W z 3 " 0. '" ~ W a: a: a: a: ZO z z w & 8 '" 0. 
0 0 :> '" :> :l '" ... > > 0 0 <0 :> > > C) III 

~ 21 

KS7126 

a 

~ f1. aJ ~ 

_-----'-___ .,, __ ------'--_.,,~ i 
~ 8' - ~ 
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KS7126 CMOS INTEGRATED CIRCUIT 

PIN DESCRIPTION 

Pin Number Name Description 

1 Vee Positive supply voltage. 

2 D, Activates the D section of the units display. 

3 C, Activates the C section of the units display. 

4 B, Activates the B section of the units display. 

5 A, Activates the A section of the units display. 

6 F, Activates the F section of the units display. ' 

7 G, Activates the G section of the units display. 

8 E, Activates the E section of the units display. 

9 D2 Activates the D section olthe tens display. 

10 C2 Actatives the C section of the tens display. 

11 B2 Activates the B section of the tens display. 

12 A2 Activates the A section of the tens display. 

13 F2 Activates the F section of the tens display. 

14 E2 Activates the E section of the tens display. II 
15 D3 Activates the D section of the hundreds display. 

16 B3 Activates the B section of the hundreds display. 

17 F3 Activates the F section of the hundreds display. 

18 E3 Activates the E section of the hundreds display. 

19 AB. Activates both halves of the 1 in the thousands display. 

20 POL Activates the negative polarity display. 

21 BP Backplane drive output 

22 Go Activates the G section of the hundreds display. 

23 Aa Activates the A section of the hundreds display. 

24 C3 Activates the C section olthe hundreds display. 

25 G2 Activates the G section of the tens display. 

26 VEE Negative power supply voltage. 

The integrating capacitor should be selected to give maximum voltage swing 
that ensures component tolerance build up will not allow the integrator output 
to saturate. When analog common is used as a reference and the conver-

27 V'NT sion rate is 3 reading per second, a 0.047/LF capacitor may be used. 
The capacitor must have a low dielectric constant to prevent roll-over errors. 
See INTEGRATING CAPACITOR section for additional details. 

28 VeuFF 
Integration resistor connection. Use a 180KO fr a 200mV full-scale 
range and a 1.8MO for"2V full-scale range. 

The size of the auto-zero capacitor influences the system noise. Use a O.33/LF 

29 CAZ 
capacitor for a 200mV full-scale, and 0.033/LF capacitor for a 2V full-scale. 
See paragraph on AUTO-ZERO CAPACITOR for more details. 
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KS7126 CMOS INTEGRATED CIRCUIT 

PIN DESCRIPTION (Conti~ued) 

Pin Number Name Description 

30 V1N - The low input is connected to this pin. 

31 V1N + The high input signal is connected to this pin. 

This pin is primarily used to set the analog common-mode voltage for bat-
ANALOG . tery operation or in sytem where the input signal is referenced to the poWer 

32 COMMON 
supply. See paragraph for ANALOG COMMON for more details. 

It also acts as a reference voltage source. 

33 CAEF - See pin 34 

A 0.1pF-capacitor is used in most applications. If a large common mode vol-

34 CAEF + tage exists (for example the V1N pin is not at analog common), and 

a 200mV scale is used, a 1.0"F is recommended and will hold the rollover 

error to 0.5 COunt. . 

35 VAEF - See pin 36. 

The analOg input required to 'generate a full-scale output (1.999 counts)., 

36 VAEF + Place 100mV between pins 35 and 36 for 199.9mV full-scale. Place 1.000 volt 

between pins 35 and 36 for 2V full-scale. See paragraph on REFERENCE 

VOLTAGE. 

lamp test. When pulled high (to Vee) all segments will be turned ON and the 

37 TEST 
display should read -18~8. It may also be used as a negative supply for ex-

ternally generated decimal points. See paragraph under TEST for additional 

informatiOn. 

38 OSCa See pin 40. 

39 OSC. See pin 40. 

Pins 40, 39, 38 make up the oscillator section. For a 48KHz clock (3 read-

40 OSC, ings per second) connect pin 40 the junction of a 180KO resistor an 

a 50pF capaCitor. The 180K resistor is tied to pin 39 an the 50pF capaCitor 

i is tied to pin 38. 
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KS7126 CMOS INTEGRATED CIRCUIT 

DETAILED DESCRIPTION 
ANALOG SECTION 

Fig. 3 shows the Block Diagram of the Analog Section for the KS7126. Each measurement cycle is divided into three phases. 

They are (1) Auto-zero (A-Z), (2) Signal integrate (I NT) and (3) De-Integrate (DE). 

TO DIGITAL SECTION 

Fig. 3 Analog Section of KS7126 

1_ Auto-zero phase 
During auto-zero three things happen. First, input high and low are disconnected from the pins and internally shorted to 

analog COMMON. Second, the reference capacitor is charged to the reference voltage. Third, a feedback loop is closed 
around the system to charge the auto-zero capacitor CAZ to compensate for offset voltages in the buffer amplifier, integra­
tor, and comparator. Since the comparator is included in the loop, the A-Z accuracy is limited only by the noise of the sys­
tem. In any case, the offset referred to the input is less than 101'V. 

2. Signal integrate phase 
During signal integrate, the auto-zero loop is opened. the internal short is removed, and the internal input high and low 

are connected to the external pins. The converter then integrates the differential voltage between IN + and IN - for a fixed 
time. This differential voltage can be within a wide common mode range; within one Volt of either supply. If, on the other hand, 
the input signal has no return with respect to the converter power supply, IN- can be tied to analog COMMON to estab-

lish the correct common mode voltage. At the end of this phase, the polarity of the integrated signal is determined. 

3. De-integrate phase 
. The final phase is de-integrate, or reference integrate: Input low is internally connected to analog COMMON and input high 

is connected across the previously charged reference capacitor. Circuitry within the chip ensures that the capacitor will be 
connected with the correct polarity to cause the integrator output to return to zero. The time required for the output to return 
to zero is proportional to the input signal. Specifically the digital reading displayed is 1000( ~ ) 

. VREF 

Differential Input 
The input can accept differential voltages anywhere within the common mode range of the input amplifier; or specifically 

from 0.5 Volts below the positive supply to 1.0 Volt above the negative supply. In this range the system has a CMRR of 86dB 
typical. However, since the integrator also swings with the common ijlode voltage, care must be exercised to assure the in­
tegrator output does not saturate. A worst case condition would be a large positive common-mode voltage with a near full­
scale negative differential input voltage. The negative input signal drives the integrator positive when most of its swing has 
been used up by the positive common mode voltage. For these critical applications the integrator swing can be reduced to 
less than the recommended 2V full scale swing with little loss of accuracy. The integrator output can swing within 0.3 Volts 
of either supply without loss of linearity. '. 
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KS7126 CMOS INTEGRATED CIRCUIT 

Differential R.rence 
The reference voltage can be generated anywhere within the power supply voltage of the converter. The main source of 

common mode error is a roll-over voltage caused by the reference capacitor losing or gaining charge to stray capacity on 
its modes. If there is a large common mode voltage, the reference capacitor can gain charge (increase voltage) when called 
up to de-integrate a positive signal but lose charge (decrease voltage) when called up to de-integrate a negative input signal. 
This difference in reference for (+) or (-) input voltage will give a,roll-over error How.ever, by selecting the reference capaci­
tor large enpugh in comparision to the stray capacitance, this error can be held to less than 0.5 count for the worst case condition 
(See component Value Section) 

Vee 

REF + vee 27KIl 
6.8 VOLT 200KO 

REF - ZENER KS7126 

RS7126 
, 

REF+ 1'.2 REFERENCE 

REF-

COMMON 

Fig. 4: Using. an External Reference 

vee 

vee 1- --l 
I I 
I I 
I I 
I I 

KS7126 I I 
IDLeO I 

BP 21 DECIMAL 
POINT 

TEST 57 

L--------o ~~~lANE 
Figure 5: Simple Inverter for Fixed Decimal Point 

Analog Common 

TEST 
vee 

Vee 
37 

DECIMAL 
TO LLD 

KS7126 POINT 
DECIMAL 

SELECT 
POINT 

GND L __ __J 
32 GND 

Figure 6: ExclusiveOR Gate for Decimal Point 

. This pin is included primarily to set the common mode voltage for battery operation or for any system where Ine input sig­
nals are floating with respect to the power supply. The COMMON pin sets a voltage that is approximately 2.8 Volts more negative 
than the positive supply. This is selected to give a minimum end-of-life battery voltage of about 6V. However, the analog 
COMMON has some of the attributes of a reference voltage. When the total supply voltage is large enough to cause the zener 
to regulate ( < 7V), the COMMON voltage will have a low voltage coefficient (0.001%1%), low output impedance (=150),and 
a temperature coefficient typically less than 80 ppml"C. 

The limitations of the on-Chip reference should be also recognized, however. The reference temperature coefficient (TC) 
can cause some degradation in performance. Temperature changes of 2 to SOC, typical for instruments, can give a scale factor 
error of a count or more. Also the common voltage will have a poor voltage coefficient when the total supply voltage is less 
than that which will cause the zener to regulate « 7V), These problems are eliminated if an external reference is used, as 
shown in Fig. 4. 

Analog COMMON Is also used as the Input low return during auto·zero and de·integrate. If IN- is different from analog 
COMMON, a common mode voltage exists in the System and is taken care of by the excellent CMRR of the converter. However, 
in some appncations IN - will be set at a fixed known voltage (power supply common for instance). In this application, analog 
COMMON should be tied to the same point, thus remOVing the common mode voltage from the converter. The same holds 
true for the reference voltage. If reference can be conveniently referenced to analog COMMON, it should be since this removes 
tlie common mode voltage from the reference system. 
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KS7126 CMOS INTEGRATED CIRCUIT 

Within the IC, analog COMMON is tied to an N channel FET that can sink 100pA or more of current to hold the voltage 
2.8 'volts below the positive supply (when a load is trying to pull the common line positive). However, there is only 1 pA of source 
current .. so COMMON may easily be tied to a more negative vQltage thus overriding the internal reference. 

Test 
The TEST pin serves two functions. It is coupled to the internally generated digital supply through a 500n resistor. Thus 

it can be used as the negative supply for externally generated segment drivers such as decimal paints or any other presen­
tation the user may want to include on the LCD display Fig. 5 and Fig. 6 show such an application. No more than a 1mA load 
should be applied. 

The second function is a "lamp test". When TEST is pulled high (to Vecl all segments will be turned on and the display 
should read - 1888. The TEST pin will sink about 10mA under these conditions. 

CAUTION: In the lamp test mode, the segments have a constant D-C voltage (no square-wave) and may burn the LCD 
display if left in this mode for extended periods. 

DIGITAL SECTION 
Fig. 7 shows the digital section for the KS7126. An internal digital ground is generated from a 6 volt zener diode and a large 

P channel source follower. This supply is made stiff to absorb the relative large capacitive current when the back plane (BP) 
voltage is switched. The BP !requency is the clock frequency divided by 800. For three readings/second this is a 60Hz square 
wave with a nominal amplitude of 5 volts. The segments are driven at the same frequency and amplitude and are in phase 
with BP when OFF, but out of phase when ON. In all cases negligible DC voltage exists across the segments. The polarity 
indication is "ON" for negative analog inputs. If IN - and IN + are reversed, this indication can be reversed also, if desired. 

--+---~---+--~~--~------------4-----~--~~rOTEST 

*Three Inverters. 
One Inverter shown for clanty. 

------...... -.1----0 VEE 

OSCl 

Fig. 7: Digital Section 
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KS7126. CMOS INTEGRATED CIRCUIT 

System Timing 
Fig. 8 shows the clocking arrangement used in the KS7126. Three basic clocking arrangements can be used. 

1: An external oscillator connected to pin 40 
2. A crystal between pins 39 and 40. 
3. An R-C oscillator using all three pins 

Fig. 8: Clock Circuits 

EXTERNAL 
OSCILLATOR 

The oscillator frequency is divided by four before it clocks the decade counts. It is then futher divided to form the three 
convert - cycle phases. These are signal iritegrate (1000 counts), reference de-integrate (0 to 2000 counts) and auto - zero 
(1000 to 3000 counts): For signals less than full scale, auto - zero gets the unused portion of reference de-integrate. This 
makes a complete measure cycle of 4,000 (1 ,600 clock pulses) independent of input voltage. For three readings/second, an . 
oscillator frequency of 48 KHz would be used. 

To achieve maximum rejection of 60Hz pickup, the signal integrate cycle should be a multiple of 60Hz. Oscillator frequency . 
of 60KHz, 48KHz, 33lbKHz, ·etc. should be selected. For 50Hz rejection, oscillator frequencies of 66lJ:,KHz, 50KHz, 40KHz, 
etc. would be suitable. Note that 40KHz (2.5 readings/second) will reject both 50 and 60Hz (also 400 and 440Hz) 

COMPONENT VALUE SELECTION 

1. Integrating Resistor 
Both the buffer amplifier and the integrator have a class A output Stage with 6 pA of quiescent c~rrent. They can supply -1 pA 

of drive current with negligible non-linearity. The integrating resistor should be large enough to remain in this very linear region 
over the input voltage range, but small enough that undue leakage requirements are not placed on the PC board. For 2 Volt 
full scale, 1.8MO is near optimum and similarly 180KO for.a 200.0mV scale. 

2. Integrating Capacitor 
The integrating capacitor should be selected to give the maximum voltage swing that ensures tolerance build-up will not 

saturate the integral swing (approx. 0.3 Volt from either supply). When the analog COMMON is used as a reference, a nomi­
nal ±2 Volt full scale integrator swing is fine.For three readings/second (48KHz clock) nominal values for C'NT are 0.047!,F, 

.' for 1/sec (16KHz) 0.15!,F of course, it different oscillator frequencies are used, these values should be changed in inverse 
proportion to maintain the same output swing. 

The integrating capacitor should have low dielectric absorption to prevent roll-over-errors. While other types may be ade­
qU!'te for this application, polypropylene capaCitors give undetectable errors at reasonable cost. At three readings/sec., a 
7500 resistor should be placed in series with the integrating capaCitor, to compensate for comparator delay. 

3. Auto·Zero Capacitor 
The size of the auto-zero capaCitor has some influence on the noise of the system. For 200mV full scale where noise is 

very important, a 0.32!,F capaCitor is recommended. On the 2 Volt scale, a 0.033!,F capacitor increases the speed of recov­
ery from overload and is adequate for nOise on this scale. 

4. Reference Capacitor 
. A 0.1 ~ capacitor gives good results in most applications. However, where a large common mode voltage exists (i .e. the 

REF - pin is not analog COMMON) and a 200mV scale is used, a large value is required to prevent roll-over error. Gener­
ally 1.0!,F will hold the roll-over error to 0.5 count in this instance. 

5. Oscillator Components 
For all ranges of frequency a 50pF capacitor is recommended and the resistor is selected from the approximate equa­

tion f '" ~5 For 48KHz clock (3 readings/second) R=18KO 
RC 
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KS7126 CMOS INTEGRATED CIRCUIT 

TYPICAL APPLICATIONS 

Ve_c ______________ ~~--~----~----------------------------, 
Scaie factor adjust 

OSC, 

OSC2 

KS7126 

CREF­
ANALOG COMMON 

(OR COMMON) 
VIN+ 

VIN­

CAZ 

VeUFF 

VINT 

G, 

Co 

Go 

(Vref =100mV for fIC to RMS) 

Figure 9: AC to DC Converter with KS7126. Test is Used as a Common 
Mode Reference' Level to Ensure Compatibility with Most Op·Amps. 

Topinll 

40 
1801<0 

'.r' Set Vref= 1.000V .. / 50pF 

40 

~ 
Vee 

Do·lp1' 
250Kll 240KO 

KS7126 .01p1' lMO KS7126 

• IN 
. 22.FII 

... J.· ... 1...8MO 

~ 750!l. :; 0.047~F 
VEE 

~ }TODISPLAY 
F= 

21 F= - TO BACKlpLANE 21 

2.2MO 

To pin 1 

,i Set Vref=100.0mV 

F= 50~F \.1 
:p.o.,p1'! 

lOKO liMO ~ 

O.lp1' lMO 
, ... 

..O~3,F 

'i,' 180KO 

." 

~ } TO DISPLAY 

f= 
f----- TO BACKPLANE 

flClIN 

+5V 

V ~ 6.8 

IN 

-5V 

Figure 11: KS7126 with Zener Diode Reference: 

Figure 10: Recommended Values for2.000V Full-Scale, 
Three Readings Per Second . 
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KS7126 .. 

Vee 

24aKIl 

KS7126 
+ 

LJ_='""""""---<>--_-=+=c.:.O"'l"F=--___ +-Q IN 

-=-9V 

Figure 12: KS7126 Using the Internal Reference. 200.0mV 
Full-Scale, Three Readings Per Second, Floating Supply 
Voltage (9V Battery). 

To pin 1 
Vce--------------~ 

40 

50pF 

KS7126 

"Values depend on clock frqeucny. See figure 10,'12, 15. 

Figure 14:. KS7126 Measuring Ratiometric Values of Quad 
Load Cell. The Resistor Values Within the Bridge are 
Determined by the Desired Sensitivity. 

. c8 SAMSUNG SEMICONDUCTOR 

CMOS INTEGRATED CIRCUIT 

Vee 
To pi" 1 

40 Fl 
Sell!ref-l00.0mV 

:~ 

50pF 
IooKII 

po.l"F 
20K!l~r 'T 27K(J 

--.o'Il2V 

.01"F lMO -KS7126 -III 
O.33.F .. 

d' ... 
F }TODISPLA: 
1= 

21 F - TO BACK PLANE 

Figure 13: KS7126 Operated From Single +5V 

Supply. An External Reference Must Be Used. 

560KIl 
V TO pi" 1 

ee 
40 

l--__ ~_ SetV""-100.0mV 

IN 

~---~~~~~~~~~Vec 

TSC9491CJ 

KSl726 

D-----'-=='---'-------~VEE 

Figure 15: KS7126 with an External Band-Gap 
Reference (1.2V Typ) IN - is tied to Common. 
Values Shown are for One Reading Per Second . 
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KS7126 CMOS INTEGRATED CIRCUIT 

To pin 1 
Vee--------------------____ , 

40 

D----~I------' Scale factor adjust 

SOpF 100KO/ 
1MU 

KS7126 
LJ------+-~--t-+\-I.----~ 

Silicon NPN 
MPS37040r 
similar 

o Rang< 

U Range 
1+~---Cl(1t:t-g20 

KS74HCTL10 

KS74HCTLS266 

To logic 
GND 

Figure 16: KS7126 Used as a Digital Centigrade 
Thermometer. A Silicon Diode-Connected Transistor Has 
a Temperature Coefficient of About 2mV/"C. 

Figure 17: Circuit for Developing Underrange and Overrange 
Signals from KS7126 Outputs. 

To pin 1 
Vee 

40 S60KO 
II 

""SOpF 
Set V,.f 1,OOOV 

'" Vee 
=0.1,,1' 2S0KO 240KIl 

.01,,1' 1MO 

KS71 26 :;p IN. 

O.022'F-t~ 1.SMU 
0.1S.F 

.} 10 DISPLAY 

21""- 10 BACK PLANE 

Figure 18: Recommended Component Values for 2.00V Full-Scale, One Reading Per Second. 

·Values depend on clock frequency. See Figure 10, 12,15 
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KDAOSOO/KDAOS01/KDA0802 LINEAR INTEGRATED CIRCUIT 

a·BIT DIA CONVERTER 
The KDA0800 series are monolithic 8-bit high-speed current-output 

digital-to-analog converters (DAC) featuring typical settling times of 
100ns. When used as a multiplying DAC, monotonic performance over 
a 40 to 1 reference current range is possible. The KDA0800 series also 
features high compliance complementary current outputs to allow 
differential output voltages of 20 Vp•p with simple resistor loads. the 
reference-to-full-scale current matching of better than ± 1 LSB eliminates 
the need for full-scale trims in most applications while the nonlinearities 
of better than ± 0.1 % over temperature minimizes system error 
accumulations. 

The' noise immune inputs of the KDA,0800 series will accept TTL levels 
with the logic threshold pin, VLC, potential allow direct interface to all 
logic families. The performance and characteristics of the device are 
essentially unchanged over the full ± 4.5V to ± 18V power supply range; 
power dissipation is only 33mW with ± 5V supplies and is independent 
of the logic input states. 

16 DIP 

FEATURES ORDERING INFORMATION 
• Fast settling output time: 100ns 
• Full 'scale error: ± 1 LSB Device Package Temperature Range 
• Nonlinearity over'temperature: ± 0.1 % KDA0800CN 
• Full scale current drift: ± 10 ppm/oC 
• High output compliance: -10V to + 18V KDA0801CN 16'DIP 0- +,70·C 

• Complementary current outputs KDA0802CN 
• Interface directly with TTL, CMOS, PMOS 

and others 
• 2 quadrant wide range multiplying capability 
• Wide power supply range: ± 4_5V to ± 18V 
• Low power consumption: 33mW at ± 5V 
• Low cost 
• Standard 16 DIP package 

BLOCK DIAGRAM 
v+ VLC B1 MSB B2 B3 B4 85 B6 87 88 LS8 

COMP v-

, c8 SAMSUNG SEMICONDUCTOR 

NonUnearity 

±0.19%FS 

±0.39%FS 

±0.1%FS 
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KDA0800/KDA0801fKDA0802 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS 

Characteristic Symbol Value Unit 

Supply Voltage Vcc ± 18V or 36V V 
Power Dissipation Po 500mW. mW 
Reference Input Differential Voltage (V·14 to V15) Y,N V_ - V+ V 
Reference Input Common-Mode Range (V14, V15) Y'N V_ - V+ V 
Reference Input Current Ire' 5mA rnA 
Logic Inputs Y'N V_ - V_+36V V 
Operating Temperature Topr DoC _ + 70°C °C 
Storage Temperature Tstg - 65°C - + 150°C °C 

ELECTRICAL CHARACTERISTICS 
(Vs = ± 15V, Ire' = 2mA, T m,nsTasT ma>< unless otherwise specified. Output characteristics' refer to both lOUT and lOUT') 

KDA0800 
Characteristic Symbol Test Conditions 

Min Typ Max 
Unit 

Resolution 8 8 8 Bits 

Monotonicity . 8 8 8 Bits 

KDA0802 ±0.1 
I 

Nonlinearity KDA0800 - - ±0.19 %FS 
KDA0801 ±0.39 

Settling Time ts 
To ± 1/2 LSB, all bits switched - 100 150 ns 
"ON" or "OFF", Ta=25°C 

Propagation Delay 
Each Bit tPLH, tpHL Ta=25°C - 35 60 ns 
All Bits Switched - 35 60 ns 

Full Scale Tempco TCIFs ±10 ±50 ppm/DC 

Output Voltage Compliance Voc 
Full scale current change 

-10 - 18 V 
<1/2 LSB, ROUT >20MO Typ 

Full Scale Current IFS4 
Vre,=10V, R14=5KO 

1.94 1.99 2.04 rnA 
R15=5KO, Ta=25°C 

Full Scale Symmetry IFss IFs4 -IFs2 - ±1 ±8.0 p.A 

Zero Scale Current Izs - 0.2 2.0 p.A 

Output Current Range IFsR 
V- = -5V 0 2.0 2.1 rnA 
V- = -8V to -18V 0 2.0 4.2 rnA 

Logic Input Levels 
Logic "0" V,L VLC=OV 0 - 0.8 V 
l,ogic "1" V,H 2.0 - Vcc V 

Logic Input Current VLC=OV 
Logic "0" I'L -10VSV,N S +0.8V - -2.0 -10 p.A 
Logic "1" I'H 2VSV,NS+18V - 0.002 10 p.A 

Logic Input Swing V's V- = -15V -10 - 18 V 

Logic Threshold Range VTHR Vs=±15V -10 - 13.5 V 

Reference Bias Current 1,5 - -1.0 p.A p.A 

Reference Input Slew Rate dl/dt 4.0 8.0 - mA/p.s 

Power Supply Sensitivity PSSIFs + 4.5VSV+ S18V - 0.0001 0.01 %/% 
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KDA0800/KDA0801/KDA0802 CMOS INTEGRATED CIRCUIT 

ELECTRICAL CHARACTERISTICS (Continued) 

Characteristic Symbol 

PSSIFs -

1+ 
1-

Power Supply Current . 1+ 
1-

1+ 
1-

Power Dissipation Po 

TYPICAL APPLICATIONS 

Iref 
+Vref --+Vref 

MSS LSS 
B1 B2B3B4B5B6B7B8 

Test Conditions 

-4.5VsV-s18V 
Ire. = 1 rnA 

.Vs= ±5V, Ire.=1rnA 

Vs=5V, -15V, l,e.=2rnA 

Vs= ±15V, l,e.=2rnA 

±5V,lre.=1rnA 
5V, -15V, Ire.=2rnA 
± 15V, I,e' = 2rnA 

+ Vre, 255 
IFs=~X256 

10 10 + 1';;= IFs for all 
logic states 

KDA0800 

Min Typ. 

- 0.0001 

- 2.3 

- -4.3 

- 2.4 
- -6.4 

- 2.5 
- -6.5 

- 33 
- 108 
- 135 

For fixed reference, TTL operation, 
LT----:r--T--i-:r==:y 10 typical values are: 

Vre.= 10V 
Rre.=5KO 

+V 

R15= R,e' 
Cc=O.Q1I'F 
VLC=OV (Ground) 

Fig. 1 Basic Positive Reference Operation 

+ l,e.=2mA,--___ """"" 

KDA0800 

Unit 
Max 

0.01 %/% 

3.8 rnA 
-5.8 rnA 

3.8 rnA 
-7.8 rnA 

3.8 rnA 
-7.8 rnA 

48 rnW 
136 rnW 
'174 rnW 

_ - V,e' 255 Note: Rre; sets IFs: R15 is 
IFs = ~ x 256 for bias current cancellation 

Fig. 2 Recommended Full Scale Adjustm~nt Circuit Fig. 3 Basic Negative Reference Operation 
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KDA0800/KDA0801/KDA0802 LINEAR INTEGRATED CIRCUIT 

TYPICAL APPLICATIONS (Continued). 

MSB LSB 
B1B2B3B4B5B6B7B8 Eo 

+ Iref=2mA 

B1 B2 B3 B4 B5 B6 B7 B8 10 mA rc; mA 

Full Scale 1 1 1 1 1 1 1 1 1.992 0.000 
Full Scale - LSB 1 1 1 1 1 1 1 0 1.984 0.008 
Half Scale + LSB 1 0 0 0 0 0 0 1 1.008 0.984 

Half Scale 1 0 0 0 0 0 0 0 1.000 0.992 
Half Scale - LSB 0 1 1 1 1 1 1 1 0.992 1.000 
Zero Scale + LSB 0 0 0 0 0 0 0 1 0.008 1.984 
Zero Scale O· 0 0 0 0 0 0 0 0.000 1.992 

Fig. 4 Basic Unipolar Negative Operation 

10K 

·I~r Iref = 2mAO------ 14 KDA0800 --.- - 10K 
10 2 Eo 

B1 B2 B3 B4 B5 B6 B7 B8 

Pos. Full Scale 1 1 1 1 1 1 1 1 
Pos. Full Scale - LSB 1 1 1 1 1 1 1 0 

Zero Scale + LSB 1 0 0 0 0 0 0 1 
Zero Scale 1 0 0 0 0 0 0 0 
Zerc. Scale - LSB 0 1 1 1 1 1 1 1 

Neg. Full Scale + LSB 0 0 0 0 0 0 0 1 
Neg. Full Scale 0 0 0 0 0 0 0 0 

Fig. 5 Basic Diploar Output Operation 
RL'5K 

104 

KDA0800 

102 

Eo 

-9.920 
-9.840 
-0.080 
0.000 

+0.080 
+9.920 
+ 10.000 

Eo Eo 
-9.960 0.000 
-9.920 -0.040 
-5.040 -4.920 

-5.000 -4.960 
-4.960 -5.000 
-0.040 -9.920 
0.000 -9.960 

Eo 

+ 10.000 
+9.920 
+0.160 
+0.080 
0.000 

-9.840 
-9.920 

If RL = At: within ± 0.05%, output is symmetrical 
about ground 

B1 B2 B3 B4 B5 B6 B7 B8 Eo 

Pos. Full Scale 1 1 1 1 1 1 1 1 +9.920 
Pos. Full Scale - LSB 1 1 1 1 1 1 1 0 +9.840 

( + ) Zero Scale 1 0 0 0 0 0 0 0 +0.04Q 
( - ) Zero Scale 0 1 1 1 1 1 1 1 -0.040 

Neg. Full Scale + LSB 0 0 0 0 0 0 0 1 -9.840 
Neg. Full Scale 0 ,0 0 0 0 0 0 0 -9.920 

Fig. 6 Symmetrical Offset Binary Operation 
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KDAOSOO/KDA0801/KDA0802 

TYPICAL APPLICATIONS (Continued) 

RL 

KDA0800 

For complementary output 
(operation as negative logic DAC), connect 
inverting input of op amp to r;; (pin 2), 
connect 10 (pin 4) to ground. 

Fig. 7 Positive Low Impedance Output Operation 

VTH = VLe + 1.4V 
15V CMOS, HTL, HNIL 

VTH=7.6V I 

TTL, OTL I 12V TO 15V 15V ~ 
VTH":l.4V I } 11: I I ,ffiK 9.1K I 

I VLe vLel 
I 02V I 

,IZEN'ER O.2K J o.,UFl . 
--- --+-- --___ ~-----.L-_-_ 
5VeMOs I 10VeMos I 1.0KEL,L 
V1H =2.5V I VTH =5V 'I VTH = -1.29V 

KDA0800 i ~'0V i 
VLe: 6.2KO I 

I VLe I, 
. I c: I 
I~ JO.'~F I 10; I 
I I 
I I 

1N4148 

1KIJ 

Do not exceed negative logic input range of DAC. 
Fig. 9 Interfacing with Various Logic Families 

(a) lret~peak negative swing of liN 

Vref 

j Irel 

KDA0800 

LINEAR INTEGRATED CIRCUIT 

KDA0800 

For complementary output 
(operation as a negative logic DAC) connect 
non-inverting input of op am to 10 (pin 2); 
connect 10 (pin 2); connect 10 (pin 4) to ground. 

Fig •. 8 Negative Low Impedance Output Operation 

Typical values: RIN = 5K, + VIN = 10V 

, Fig. 10 Pulsed Reference Operation 

(b) + Vral must be above peak positive swing of VIN 

Rrel 
o--#W~--i 14 

KDA0800 

o--.,.,.,~-t'5 '=:-_____ ..J Rrel=R,5 

-- HIGH INPUT 
IMPEDANC~ 

Fig. 11. Accommodating Bipdlar References 
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KDAOBOO/KDA0801/KDA0802 CMOS INTEGRATED CIRCUIT 

TYPICAL APPLICATIONS (Continued) 

R1S 

;;w. 15 
13 

FO'R TURN "ON", VL = 2.7V VL 
FOR TURN "OFF", VL=0.7V 

KDAoaoo 

-1SV 

SV 

-1SV 
TO D.U.T. 

Fig. 12 Settling Time Measurement 
rSV STOP 

OV .....J CONVERSION 

FREE RUN 

SV o-__ ~--,-16=-t 

-C0.4V 
VOUT OV 
1 x PROBE rOY 

.....L....,-0.4V 

KS2SC02 D ~------~-------------, 

° GND .----+--'-1 Q1 Q2Q3Q4QSQ6Q7 

3 4 S 6 11 12 1314 

LSBo---~ 

a·BIT DIGITAL 
WORD 

MSBo----r~+-+-r-~~ 
12 11 10 9 a 7 6 S 

1SV 
;--_--0 ANALOG 

INPUT 

.--_...-___ VROE_F ~R,,11'f__1'-l4 LSB B7 B6 BS B4 B3 B2 MSB _,,2=------<>---+-+-----' 
VR+ 

2.SK 

R2 1S 
KDAOSOO 

-1SV 

1SV SV 

100K 

Note. For 1 P.s conve'rsion time with a·bit resolution and 7·bit accuracy, 
an KA361 comparator replaces the KA319 and the reference 
current is doubled by reducing R1, R2 and R3 to 2.5KO and R4 to 2MO . 

. Fig. 13 A Complete 2 p.S Conversion Time, 8·Bit AID Converter 
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KS25C02lKS25C03/KS25C04 

8-81T AND 12·81T CMOS SUCCESSIVE 
APPROXIMATION REGISTERS 
These are a-bit and 12-bit CMOS registers designed for 
use in successive approximati9n AID converters. They 
contain all the logic and control circuits necessary in 
combination with the AID converter to perform 
successive approximation analog-to-digital conversions. 

The KS25C02 has a bits with serial capability and is not 
expandable. The KS25C03 has a bits and is expandable 
without serial capability. The KS25C04 has 12 bits with 
serial capability and expandibility. 

Fabricated using a 2,..m, dual-layer metal CMOS process, 
these parts deliver speeds and drive capability 
equivalent to their TTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS 
devices without any external components. 

CMOS INTEGRATED CIRCUIT 

18 DIP 

All inputs and outputs are protected from damage due 
to static discharge by internal diode clamps to Vee and ORDERING INFORMATION 
ground. 

FEATURES 
• Complete logic for successive approximation AID 

converters 
• 8-bit and 12-blt registers 
• Capable of short cycle or expanded operation 
• Continuous or start-stop operation 
• Compatible with DIA converters using any logic 

code 

PIN CONFIGURATIONS 
(25C02) 

DO 
(25~03) 1 0 

KS25C02 
AND 

KS25C03 

c8 SAMSUNG SEMICONDUCTOR 

Device Package Temperature Range Registers 

KS25C021N 16 DIP 4 bit 

KS25C031N 16 DIP - 40·C - + 85·C a bit 

KS25C041N 24SDIP 12 bit 

• Active low or active high logic outputs 
• Use as general purpose serlal-to-parallel converter 

or ring counter 
• Low power consumption characteristics of CMOS 
• Inputs and outputs interface directly with TTL, 

NMOS and TTL devices_ 

KS25C04 
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KS25C02lKS25C03/KS25C04 CMOS INTEGRATED CIRCUIT· 

LOGIC DIAGRAM 
DO 
(25C02. 
25C04 07(11) 

CP~·2 
~., 

06(10) 

NOTE 1: Cell logic is repeated for register stages 05 to 01 KS25C02, KS25C03 
2: Numbers in parenthesis are for KS25C04 

TRUTH TABLE 

Time Inputs Outputs' 

tn 0 S E2 003 07 Q6 QS Q4 Q3 

0 X L L X X X X X X 
1 07 H L .X L H H H H 
2 06 H L 07 07 L H H H 
3 05 H L 06 07 06 L H H 
4 04 H L 05 07 06 05 L H 
5 03 H L 04 07 06 05 04 L 
6 02 H L 03 07 06 05 04 03 
7 01 H L 02 07 06 05 04 03 
8 00' H L 01 07 06 05 04 03 
9 X H L 00 07 06 05 04 03 

10 X X L X 07 06 05 04 03 

X X H X H NC NC NC NC 

NOTES: 
1: Truth table for KS25C04 is extended to include 12 outputs. 

Q2 

X 
H 
H 
H 
H 
H 
L 

02 
02 
02 
02 

NC 

2: Truth table for KS25C02 does not include E column or last line in truth table shown. 
3: Truth table for KS25C03 does not include 00 column. 
H = High Voltage Level 
L = Low Voltage Level 
X = Oon't Care 
NC = No Change 

cIS SAMSUNG SEMICONDUCTOR 

00 ace 

Q1 ao ace ~ 

X X X 
H H H 
H H H 
H H H 
H H H 
H H H 
H H H 
L H H 

01 L .H 
01 00 L 
01 00 L 

NC NC NC 
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KS25C02lKS25C03lKS25C04 CMOS INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS 

Characteristic Symbol Value Unit 

Supply Voltage Vee -0.5 - +7 V 
DC Input Diode Current ItK ±20 mA 
DC Output Diode Current 10K ±20 mA 
Continuous Output Current Per Pin 10' ±35 mA 
Continuous Current Through Vee or GND Pins ICON ±125 mA 
Power Dissipa,ion Per Package Po 500 mW 
Operating Temperature Top, 0-+70 ·C 
Storage Temperature TS'g -55 -+125 ·C 

DC ELECTRICAL CHARACTERISTICS (Over Recommended Operating Conditions) 

Characteristic " Symbol Test Conditions Min Typ Max Unit 

Operation Voltage Vcc 4.5 5.0 5.5 V 

High-Level Input Voltage VIH Vee = Min 2.0 - Vee V 

Low-Level Input Voltage VIL Vee = Min 0 - 0.8 V 

Vcc = Min, VIN = VIH or VIL 
High-Level Output Voltage VOH 10= -20p,A Vcc-0.1 - Vee V 

10= -4mA 2.4 - Vee V 

Vee = Min, V'N = VIH or VIL 
Low-Level Output Voltage VOL 10 = 20p,A 0 - 0.1 V 

10 = 9.6mA 0 - 0.4 V 

Low-Level Input Current IlL Vcc = Max, VIL = 0.4V - 0.5 " 1.0 p,A 

High-Level Input Current IIH V~e = Max, VIH = 2.4V - 0.5 1.0 p,A 

Supply Current Icc Vee = Max, VIN = Vee or GND - 1.0 10.0 p,A 

AC ELECTRICAL CHARACTERISTICS (Over Recommended Operating Conditions), CL=15pF " 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Propagation Delay to a Logical "0" 
tpDO 10 18 28 ns 

from CP to any Output 

Propagation Delay to a Logical "0" 
tpDO 

CP high, Slow, - 15 24 ns" from E" to 07(011) Output " kS25C03, KS25C04 only 

Propagation Delay.to a Logical "1" 
tpO"' 10 20 38 ns 

from CP to Any Output 

Propagation Delay to a Logical "1" 
tpo, 

CP high, Slow, - 12 19 ns 
from E" to 07(011) Output KS25C03, KS25C04 only 

Data Input Setup Time ts(O) -10 4 8 ns 

Start Input Setup Time ts(s) 0 5 10 ns 

Minimum Low CP Width tPWL - 5 20 ns 

Minimum High CP Width tPWH - 1.5 20 ns 

Maximum Clock Frequency fMAX - - 25 MHz 
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KS25C02lKS25C03/KS25C04 CMOS INTEGRATED CIRCUIT 

TIMING DIAGRAMS 
KS25C02, KS25C03, KS25C04 

{

CP 

INPUTS : ~ 

07-L ____ ~ ____________________________ ~ ____________________ _ 

OUTPUTS 

06 
-'-----' 

05 

04 

03 

02 

01 

00 

Occ 

l DO 

APPLICATION iNFORMATION 
Operation 
The registers consist of a set of master latches that act 
as the control elements in the device and change state 
on the input clock high-to-Iow transition and a set of 
slave latches that hold the register data and change on 
the input clock low-to-high transition. Externally the 
device acts as a special purpose serial-lo-parallel con­
verter that accepts data at the 0 input of the register 
and sends the data to the appropriate slave latch to 
appear at the register ,output and the DO output on the 
KS25C02 and KS25C04 w!1en the clock goes from low­
to-high. There are no restrictions on the data input; it 
can change state at any time except during a short in­
terval centered about the clock low-to-high transition. 
At the same time that data enters the register bit the 
next less significant bit register is set to a low ready 
for the next iteration. 

The register is reset by holding the.S (Start) signal low 
during the clock low-to-high transition. The register syn­
chronously resets to the state 07(11) low, and all the 
remaining register outputs high. The Occ (Conversion 
Complete) signal is also set high at this time. The S 
signal should not be brought back high until after the 

.ciS SAMSUNG SEMICONDUCTOR 

clock low-to-high transition in order to guarantee cor­
rect resetting. After the clock has gone high resetting 
the register, the S signal must be removed. On the next I 

clock low-to-high transition tl:le data on the D input is 
set into the 07(11) register bit and the 06(10) register 
bit and 05(9) is set to a low. This operation is repeated 
for each register bit in turn until the register has been 
filled. When the data goes into 00, the Occ signal goes 
low, and the register is inhibited from further change 
until reset by a Start signal. 

The KS25C02, KS25C03 and KS25C04 have a specially 
tailored two-phase clock generator to provide non­
overlapping two-phase clock pulses (i.e., the clock 
waveforms intersect below the thresholds of the gates 
they drive). Thus, even at very slow dV/dt rates at the 
clock input (such as from relatively weak comparator 
outputs), improper logic operation will noi result. 

Logic Codes 
All three registers can be operated with various logic 
codes. Two's complement code is used by offsetting 
the comparator 1/2 full range + 1/2 LSB and using the 
complement of the MSB (07 or 011) with a binary DIA 
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KS25C02lKS25C03lKS25C04 

APPLICATION INFORMATION (Continued) 

converter. Offset binary is used in the same manner but 
with the MSB (07 or (11). BCD D/A converters can be 
used with the addition of illegal code suppression logic. 

Active High or Active Low Logic . 
The register can be used with either D/A converters that 
require a low voltage level to turn on, or D/A converters 
that require a high voltage level to turn the switch 'on. 
I! D/A converters are used which turn on with a low logic 
level, the resulting digital output from the register is 
active low. That is, a logic "1" is represented as a low 
voltage level. I! D/A converters are used that turn on with 
a high logic level then the digital output is active high; 
a logic "1" is represented as a high voltage level. 

Expand,d Operation 
An active low enable 'input, E, on the KS25C03 and 
KS25C04 allows registers to be connected together to 
form a longer register by connecting the clock, D, and 
S inputs in parallel and connecting the ace output of 
one register to the E input of the next less significant 
register. When the start resets the register, the E signal 
goes high, forcing the a7 (11) bit high and inhibiting the 
register from accepting data until the previous register 
is full and its ace goes low. I! only one register is 
used. the E input should be held at a low 10gic'Ievei. 

Short Cycle 
I! all bits are not required, the register may be truncated 
and, conversion time saved by using a register output 
going low rather than the ace signal to indicate the 
end of conversion. I! the register is truncated and 
operated in the continuous conversion mode, a lock-up 
condition may occur on power turn-on. This condition 
can be avoided by making the start input the OR func-

TYPICAL APPLICATIONS 
BCD ILLEGAL CODE SUPPRESSION 

s 
DO 

CMOS INTEGRATED CIRCUIT 

tion of ace and the appropriate register output. 

Comparator Bias 
To minimize the digital error below ± 1/2 LSB, the 
comparator must be biased. If a D/A converter is used 
which requires a low voltage level to turn on, the com­
parator should be biased + 1/2 LSB: I! the D/A converter 
requires a high logic level to turn on, the .comparator 
must be biased -1/2, LSB. 

Definition of Terms 
CP: The clock input of the register. 

0: The serial data input of the register. 

DO: The serial data out. (The D input delayed one bit). 

E: The register enable. This input is used to expand the 
length of the register and when high forces the 07 (11) 
register output high and inhibits conversion. When not 
used for expansion the enable is, held at a low logic level 
(ground). 

Q 1 1= 7(11) to 0: The outputs of the register. 

Q cc: The conversion complete output. This output re­
mains high during a conversion and goes low when a 
conversion is complete. 

,07(11): The true output of the MSB of the register. 

07(11): The complement output of the MSB of the 
register. 

S: The start input. If the start input is held low for at 
least a clock period the register will be reset to 07(11) 
low and all the remaining outputs high. A start pulse 
that is low for a shorter period of time can be used if 
it meets the set-up time requirements of the S input. 

o S 
DO 

CLOCK CP KS25C02 Qcc CLOCK CP KS25C02 

Q7Q6Q5Q4Q3Q2Q1QO 

OIA CONVERTER 

ACTIVE HIGH 

c8 SAMSUNG SEMICONDUCTOR 

Qcc 
Q7Q6Q5Q4Q3Q2Q1QO 

OIA CONVERTER 

ACTIVE LOW 
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·KS25C02lKS25C03/KS25C04 CMOS INTEGRATED CIRCUIT 

FAST PRECISION AID CONVERTER 

BIPOLAR 

100 100K 0 

100 

-15V 
BIPOLAR OFF 

. y. f;~~UNIPOLAR) 
~+-____ ~ ____________________ ~8 __ --. 

R2 
100 

CONY COMP o---::---fCC 
SERIAL OUT o----:'---i 

INPUT RANGES 

UNIPOLAR BIPOLAR 

o to 10 ±5 
o to 5 ±2.5 
o to 20 ±10 

c8 SAMSUNG SEMICONDUCTOR 

9.95K 

1 9 

CONNECT 

Input to A 
Input to A 
Input to B 
B to DAC OUT 

11 
:} ANALOG INPUTS 

15V 5V 

1K 

-15V 

11 DATA IN 

14 START 

CLOCK 

EQUIV. DAC louT 

2.36KO 
1.90KO 
3.08KO 

591 

I 



KS25C02lKS25C03/KS25C04 CMOS INTEGRATED CIRCUIT 

SWITCHING TIME WAVEFORMS' 

AT LEAST AT LEAST 

CP -----r----1,5V 

s 

tSID) MIN 

0 

tpoo MAX 

tpoo MIN 
tpDI MIN 

07(11) 1,5V 

tpDO MAX 

tp01 MAX. tpDO MIN 

06(10) -1,5V 

tpD1 MIN tpD1 MAX 

DO 
. KS25C02, -1.5V 

KS25C04 

tpDO MIN 

E 

1 ~ 
KS25C03, 1.5V 
KS25C04 J ,,,,,",,. i 

ENABLE TO 07(11)' 
CP=H 
S=L 

07(11) 1.5V 

WAVEFORMS INPUTS OUTPUTS 

--
Must be steady Will be steady --

~ May change from Will be changing 
H to L from H to L 

iZlT May change from Will be changing 
LtoH from L to H 

5 Don't care: any Changing: state 
change permitted unknown 
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KA33V LINEAR INTEGRATED CIRCUIT 

SILICON MONOLITHIC BIPOLAR INTEGRATED 
CIRCUIT VOLTAGE STABILIZAER FOR 
ELECTRONIC TUNER 
The KA33V is a monolithic integrated voltage stabilizer especially 
designed as voltage supplier for electronic tuners. 

FEATURES 
• Low Temperature Coefficient 
• Low Dynamic Resistance 
• l\tplcal Reference Voltage of 33V 

ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) 

Characteristic Symbol Value Unit 

Zener Current Iz 10 mA 
Power Dissipation (T. = 75°C) PD 200 mW 
Operating Ambient Temperature-

Topr -20-75 °C 
Range 
Storage Temperature Range Ts.g -40-125 °C 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions 

Stabilized Voltage Vz Iz=5mA 
Stabili;:ed Voltage·Temperature Drift 6Vz/6T Iz=5mA 

T.=-20t075°C 
Dynamic Resistance rz Iz=5mA, f=1KHz 

SCHEMATIC DIAGRAM 

R4 

~r 01 

~ 02 

~,.. 03 

~,.. 04 

*05 

r-. 03 
R3 

VOl! 
/" . 

R2 ~Rl 
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TQ.92 

1: Anode 2: Cathode 

Min Typ Max Unit 

31 35 V 
-1 0 1 mV/oC 

10 25 

2 Cathode 

I. 01 

" . 

1 Anode 
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KA33V LINEAR INTEGRATED CIRCUIT 

MEASURING CIRCUITS 
Measuring Circuit for Stabilized Voltage Vz 

---lz=5mA 

.----~ A ~----~ ______ ~ ________ ~ 

2 

KA33V 

Measuring Circuit for Dynamic Resistance 

Iz--

c 
0.1,.1' 

WI 

EB 

c8 SAMSUNG SEMICONDUCTOR 

IZ 
----lAC-To 

. 5O~F 100 

WI 
rz= a.5mA 

. V IIoR Meter 

vz 

o.smA 

1--+-+--'" SmA 

Iz 

VV1 
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KA33V 

TYPICAL APPLICATION 

RI 

C 

15KI! 

LINEAR INTEGRATED CIRCUIT 

Ych Zch 

Channel 
setting 
variable 
resistor 

• to luning dlod88 (varaclor) In cue or Ych on 

(1) UHF TUNER 

TRI 

-( 

TRI: RF AMP: KSC1393 
KSC1070 (Under development) 

TR2: osc: KSC1730 
01·04: 18220 05: MIXER: 18818 

(2) VHF TUNER 

TR1: RM AMP: KSC1393 
TR2: MIXER : KSC1394 
TR3: osc : KSC1730 
.01,04: 182209 
02, 03: 182207 

cB SAMSUNG SEMICONDUCTOR 

TR2 

TR2 

-( 

~ OAFC 
terminal 

-( 
TR3 

~ 0 
AFC terminal 

597 

II 



KA33V 

POWER· TEMPERATURE DERATING CURVE 

0 

-20 

1 

0 

1 

2 

3 

4 

ALLow\BLE DISSIPATION YS. 
AMBIENT TE.MPERATURE 

FR1AIR 

I~ 
I~ 

25 50 
T. - AMBIENT TEMPERATURE - ·C 

STABILIZED VOLTAGE TEMPERATURE 
DRIFT va. ZENER CURRENT 

, 
1-0 

4 6 
Iz - ZENER CURRENT - mA 

STABILIZED VOLTAGE VARIATION It 
SUPPLY VOLTAGE VARIATION YS. 
ZENER CURRENT 

75 

10 

-1DL-____ ~ ____ ~ ____ _L ____ _L ____ ~ 

10 

lz - ZENER CURRENT - rnA 

c8 SAMSUNG SEMICONDUCTOR 

LINEAR INTEGRATED CIRCUIT 

TYPICAL CHARACTERISTIC CURVES (T a=25"C) 

" I 
I'l 

60 

60 

40 

~ 20 

~ 
II 1 

I 
I 
~ 

0 

6 

6 

4 

2 

1--. 

r---

\ , 
DYNAMIC RESISTANCE va. 
ZENER CURRENT 

T.=+25'C I",.-\--
'.1KHz -

~ 

"" r-... == 

2 4 6 10 
. Iz -;- ZENER CURRENT -mA 

STABILIZED VOLTAGE VARIATION 
va. TIME 

FREE AIR 

~Z~~~1V -

Iz==5mA XY-RECODER 

t-- IT'} 
r--- 1 , . ·r" 

10 15 20304050 1 10 20 30 

min. 
TTlme 
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KA2580A1KA2588A LINEAR INTEGRATED CIRCUIT 

8-CHANNEL SOURCE DRIVERS 
These integrated circuits, rated for operation with output voltages of up 
to 5fN and designed to link NMOS logic with high-current inductive loads, 
will work with many combinations of logic-and load-voltage levels, meet­
ing interfacll requirements beyond the capabilities of standard logic 
buffers. 

KA2580A is a high current source driver used to switch the ground ends 
of loads that are directly connected to a negative supply. Typical loads 
are telephone relays, PIN diodes, ·and LEOs. 

KA2588A is a high-current source driver similar to KA258OA, has separ­
ated logic and driver supply lines. Its eight drivers can serve as an inter­
face between positive logic (TTL, CMOS, MOS) or negative logic 
(NMOS) and either negative or split-load supplies. 

KA2580A is furnished in 18-pin dual in-line plastic package; KA2588A 
is supplied in a 2O--pin dual in-line plastic package. All input connections 
are on one side of the packages, output pins on the other, to simplify 
printed wiring board layout. 

FEATURES 
• TTL, CMOS, PMOS, NMOS Compatible 
• High Output Current Ratings 
• Intemallnlnslent Suppression 
• Efficient Input/Output Pin Structure 

SCHEMATIC DIAGRAM 

SUB/VEE 

KA21i8OA 

c8 SAMSUNG SEMICONDUCTOR 

18 DIP 

20 DIP 

KA2588A 

NC 

SUBIVEE 
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KA258oA1KA2588A LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS 
(T.=25°C, for Any One Driver unless otherwise noted) 

Characteristic Symbol value Unit 

Output Voltage Vee 50 V 
Supply Voltage (ref, sub) Vs 50 V 
Supply Voltage (ref, sub, KA2588A) Vee 50 V 
Input Voltage (ref, Vs) VIN -30 V 
Total Current lee+ls -500 mA 
Substrate Current ISUB 3.0 A 
Power Dissipation (single output) Pel 1.0 W 

(total Package)' 2.2 W 
Operating Temperature T. -20-+85 °C 
Storage Temperature lStg -65- +150 °C 

, Derate at the rate of 18mWI"C above 25°C 

TYPICAL OPERATING VOLTAGE 

Vs VIN(on) VIN (off) Vee Vee (max) DVCType 

OV -15V- -3.6V -0.5V- OV NA -50V KA2580A 
--

+4.5V;" +5V 
NA -45V KA2580A 

+5V OV- +l.4V s5V -45V KA2588A 

+ 11.5V- + 12V 
NA -38V KA2580A 

+12V OV- +8.4V s12V -38V KA2588A 

NA -35V KA2580A 
+15V OV- +11.4V + 14.5V - + l'5V s15V -3SV KA2588A 

Notes 

1) For simplicatlon, these devices are characterized to the above with specific voltages for inputs, 'logic supply (V.), load 
, supply (VeEJ, and coliector supply (Vee). ' 

2) Typical use of the KA2580A is with negative referenced logic. The more common application of the KA2588A is with positive 
referenced logic supplies.' ' 

3) In application, the devices are capable of operation over a wide range of logic and supply voltage levels. , 
4) The substrate must be tied to the most negative point In the external circuit to maintain Isolation drivers and ~o provide 

for normal circuit operation. 
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KA2580A1KA2588A LINEAR INTEGRATED CIRCUIT 

PARTIAL SCHEMATIC (KA2580A) 

IN o---llN_4-f 
10K 

'-----+-_OUT 

SUB 

ELECTRICAL CHARACTERISTICS (KA2580A) 
(T. =2S0C, Vs -rN, Vee" -45V unless otherwise noted) 

Characteristic Symbol Test Conditions 

vln=-o.sv, 
VOUT -Vee - -SrN 

Output Leakage Current Icex VIN;" -0.4V, 
VouT-Vee - -SOY 
T.=70oC 

Output Sustaining Voltage 
Vce (sus) VIN=-0.4V,loUT=-2SmA (Note 1, 2) 

VIN=-2.4V,loUT=-100mA 

Output Saturation Voltage Vce (sat) VIN --3.rN,louT --22SmA 

VIN --3.av, louT=-3S0mA 

IIN'(on) 
VIN--3.av,loUT=-3S0mA 

Input Current VIN=-1SV,louT=-3S0mA 

liN (off) 
lOUT- -SOOpA, T.=70oC 
(Note 3) 

louT=-100mA, Vce:S1.av 

Input Voltage VIN(on) louT--22SmA, Vce:s1.9V 
(Note 4) louT=-3S0mA, Vce:s2.OV 

VIN(off) loUT=-500pA, T.=7QOC 

Clamp Diode Leakage Current IR VR-SrN, T.-70oC 

Clamp Diode Forward Voltage Vf If-3S0mA 

Input Capacitance CIN 

Turn-On Delay tPHL O.S VIN to O.S VOUT 

Turn-Off Delay tPLH O.S VIN to O.S VOUT 

Notes 

1) Pulsed test, tp:s300uS, duty cycle:s2%. 
2) Negative current Is defined as coming out of specified device pin. 
3) The lin (off) current limit guarantees against partial turn-on of the output. 

+Vs 

Min 

3S 

-SO 

-0.2 

4) The Yin (on) voltage limit guarantees a minimum output source per the specified conditions. 

Max 

SO 

100 

1.8 

1.9 

2.0 

-SOO 

-2.1 

-2.4 

-3.0 

-3.6 

SO 

2.0 

2S 

S.O 

5.0 

5) The substrate must always be tied to the most negative point and must be at least 4.rN below Ve. 

c8 SAMSUNG SEMICONDUct'OR 

SUBJVee 

Unit 

pA 

pA 

V 

V 

V 

V 

pA 

mA 

pA 

V 

V 

V 

V 

pA 

V 

pF 

,.S 

,.8 
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KA2580AlKA2588A LINEAR INTEGRATED CIRCUIT 

PARTIAL SCHEMATIC (KA2588A) 

+vs vee 

.7.2K 

IN ....... .,.,.-+-t 
10K 

'------:t- OUT 

SUB 

.' ELECTRICAL CHARACTERISTICS (KA2588A) 
(T.=25·C, Vs=Vee=5.0V, VEE =-40V unless otherwise noted) 

Characteristic Symbol Test Conditions Min Max Unit 

V,N 2: 4.5V, VOUT=VEE=-45V 50 pA 
Output Leakage Current leEX Y'N 2: 4.fN, VOUT = V EE = -45V 

T.=70°C 
100 pA 

Output Sustaining Voltage 
VCE (sus) V'N2::4.6V,loUT=-25mA 35 V 

(Note 1, 2) 

Y'N =2.6V, louT = -100mA 1.8 V 
Ref. Vee 

Output Saturation Voltage VeE (sat) V'N=2.0V,loUT= -225mA 1.9 V 
Ref. Vce 

Y'N "'1.4V, louT'" -350mA 2.0 V 
Ref. Vce 

V'N=1.4V,loUT=-350mA -500 pA 

Input Current liN (on) Vs=15V, VEE =-30V, -2.1 mA 
Y'N =OV, lOUT'" -350mA 

liN (off) 
louT=-500pA, T.=70oC 

-50 pA 
(Note 3) 

IOUT= -100mA, VcE s1.8V 2.6 V 

Input Voltage (Note 4) V'Nton) IOUT=-225mA, Vces1.9V . 2.0 V 

louT=-350mA, VeEs2.0V 1.4 V 

V,N(of!) IOUT=-500pA, T,.,=7O"C 4.8 V 

Clamp Diode Leakage Current IR VR=5QV, T.=7QOC 50 pA 

Cla!11P Diode Forward Voltage Vf ;' If=350mA 2.0 V 

Input Capacitance C,N 25 pF 

Tur'n-On Delay tpHL 0.5 Y,N to 0.5 Vout 5.0 ,.8 

Turn-Off Delay tPLH 0.5 Y'N to 0.5 Vout 5.0 ,.S 

Notes 

1) Pulsedtest,"tps300uS, dutycycles2%. 
2) Negative current is defined as coming out of specified device pin. 
3) The lin (off) current limit guarantees against partial turn-on of the output. 
4) The Yin (on) yoltage limit guarantees a minimum output source per the specified conditions. 
5) The substrate must always be tied to the most negative point and must be at least 4.0V below·V •. 
6) Vee must never be more positive than Vs. 
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KA2580Al2588A LINEAR INTEGRATED CIRCUIT 

I' 
5l 450 
!( 

1 400 
z 

I: 
u 

~250 
~ 200 

~ 150 

ALLOWABLE PEAK COLLECTOR CURRENT 
AT 50·C AS A FUNCTION OF DUTY CYCLE 

I j 
. NUMBER OF OUTPUTS 
CONDUCTING 

. SIMULTANEOUSLY 

I I 
__ Vs=15V 

KA2580A 
KA25B8f f: 0L-.~'0~~20~~~~~~~~5~0~OO~~~~~OO~~9~0-'~00% 

PER CENT DUTY CYCLE 

TYPICAL APPLICATIONS 

+12V KA258BA 

111 

Vacuum Fluorescent Display Driver (Split Supply) 

Telecommunication Relay Driver (Negative Logic) 
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• 

ALLOWABLE PEAK COLLECTOR CURRENT AT 7O·C AS 
A FUNCTION OF DUTY CYCLE 
500 

I' 
51450 
!( 
~ 400 

1!: 
!z35O 
I!! 
B300 
~ 250 

w 
~ 200 

~ 150 
0-

r:: 

=d 
RECOMMENDED MAXIMUM OUTPUT CURRENT 

\ ~\ ~ ~ " I"\'0 ~ ~ 
3 ....... r---... 

- NUMBER OF OUTP~ ~."'s ~ ""'-
CONDUCTING . . ~~ t:--. ........... r..::: -SiMU~NEOUSLY - r---8 

r---- ;;;-ts ~ys=15V 
KA2580A ~ 

, KA2588A 

:;I 0 
o 10 20 30 40 50 60 70 

PERCENT DUTY CYCLE 

80 90 100% 

KA258BA 

Telecommunicaiton Relay Driver (Positive Logic) 
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KA2651 LINEAR INTEGRATED CIRCUIT. 

FLUORESCENT DISPLAY DRIVERS 
Consisting of eight NPN Darlington output stages and the associat­

ed common-emitter Input stages, these drivers are designed to Inter­
face between low-level digital logic and vacuum fluorescent displays. 
KA2651 is capable of driving the digits and/or segments of these dis­
plays and Is designed to permit all outputs to be activated simultane­
ously. Pull-down resistors are Incorporated into each output and no ex­
ternal components are required for most fluorescent display applications. 

FEATURES 
• Digit or Segment Drivers 
• Low Input Current 
• Intemal Output Pull-Down Resistors 
• High Output Breakdown Voltage 
• Single or Split Supply Operation 

BLOCK DIAGRAM 
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KA2651 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS 
(Ta = 25·C, Voltage are with reference to ground unless otherwise noted) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 65 V 
Input Voltage VIN 20 V 
Output Current lout -40 rnA 
Operating Temperature Ta -20 +85 ·C 
Storage Temperature T.tg -65 + 150 ·C 

RECOMMENDED OPERATING CONDITIONS 

Characteristic Symbol Value Unit 

Supply Voltage Vee 5.0-50 V 

Input ON Voltage VIN 2.4-15 V 

Output ON Current" loutON -25 rnA 

" Positive (negative) current Is defined as going into (coming out of) the specified device pin. 

ELECTRICAL CHARACTERISTICS 
(Ta = 25°C, Vee = 60V, VEE = OV unless otherwise noted.) I 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Output Leakage Current louTLK VIN =0.4V 15 p.A 

Output OFF Voltage VOUTOFF VIN=0.4V 1.0 V 

Output Pull·Down Current louTPo Input Open, VOUT = Vee 350 500 775 p. 

Output ON Voltage VOUTON VIN = 2.4V lOUT = - 25mA 57 58 V 

VIN=2.4V 120 225 poA 
Input ON .Current liN 

VIN=5.0V 375 650 p.A 

lee All Inputs Open 10 100 p.A 
Supply Current 

All Inputs = 2.4V 5.5 8.0 mA 
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·KA2651 LINEAR INTEGRATED CIRCUIT 

PARTIAL SCHEMATIC 

,-------,.------.---0 Vee 

10K 
I N PUT o----'w..-----t-~--I 

'----+--'-Q OUTPUT 

125K 

GNDo-------~~--~----------~ 

(One Driver) 

TYPICAL MULTIPLEXED FLUORESCENT DISPLAY 

Vee 
SEGMENT SELECT ( 

KA2651 

" b-1 t;a 
~ " Ff7 

~ 
a-~ :::: ~ I 
f-~ ~ Fit ~ 9-4 Ftt ~~I- I e-~ 

~ d-~ 
~ c-~ ttt d p-~ 

~ . 9 

DIGIT SELECT 

1-1 o 
o 
o 

.'7 
2-~ 
3 --~ 
4-~ 
5 -~ 

...fLo 
o 
o 

·0 
·0 

6 --~ 
7 . ~ 
8 --~ 

9 

KA2651 

-" 

Vm 

FTIlr- r,) 
18 

F;7 --
Ff6 r-f-------
~ 
~ 

r-r------
r-r-----

F,3 r- f-------- VBIAS 

'12 
~ 
Ff& r--
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L!J -----------
-----------

--------

" ---------- 0 ..., 
-----

I~ rT 
--0 ,----

{" 
6 

VFI 
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KA2803 LINEAR INTEGRATED CIRCUIT 

LOW POWER CONSUMPTION EARTH 
LEAKAGE DETECTOR 8 DIp· 

The KA2803 is designed for use in earth leakage circuit interrupters, for 
operation directly off the AC line in breakers. The input of the differen-
tial amplifier is connected to the secondary coil of ZCT (Zero Current 
Transformer). The amplified output of differential amplifier is integrated 
at external capacitor to gain adequate time delay that is specified in 
KSC4613. 

The level comparator generates high level when earth leakage current 
is greater than some level. 

FUNCTIONS 
• Differential amplifier 
• Level camparator 
• Latch circuit 

FEATURES 
• Low power consumption (P. =5mW, 100Vl200V) 
• Built-in voltage regulator 
• High gain differential amplifier (VT =13.5mV) 
• 1mA output current pulse to trigger SCR'S 
• Low external part count, economic 
• Mini-dip package (8 Dip), high packing density 
• High noise immunity, large surge margin 
• Super temperature characteristic of input sensitivity 
• Wide operating temperature range (1. = -25°C - +800 C) 

APPLICATION CIRCUIT 

1. Full wave Application Circuit 2. Half wave Application Circuit 

LOACo LOAD 

( ____ '[ _. _______ . ____________________ J 

Fig. 1 Fig. 2 . 
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KA2803' LINEAR INTEGRATED CIRCUIT 

. ABSOLUTE MAXIMUl\II RATINGS (Ta = 25°C) 

Characteristic Symbol value Unit' 

Supply Voltage VccfVee 20 V 
Supply Current Is 8 mA 
Power Dissipation . Po 300 mW 
Lead Temperature (soldering 10 sec) T'e'" 260. °C 
Operating Temperature Topr -25- +80 °C 
Storage Temperature T.tg -65-+150 °C 

ELECTRICAL CHARACTERISTICS (T a =25°C) 

Characteristic Symbol Test Conditions Min ~p Max Unit 

Vee =12V (-25°C) 580 pA 
Supply Current 1 Is, VA.lJ, =3oomV (25°C) 400 530. pA 

(80°C) 480 pA 

Trip Voltage Vee -16V (-25°C - 800C) 10 13.5 17 mVrms 
VA.lJ,=X ------

Differential Amplifier Output Vee ... 16V (25°C) 

Current 1 Iro, VA.lJ,=30mV 12 30 pA 
Voo-1.2V - ,-_ ... _ .. _-

Differential Amplifier Output Vee-16V (25°C) 

Current 2 ITo2 Voo-O.6V 17 37 pA 
VA~ V, short 

_. ---- -----_. 

Vse-1.4V 
Vos=O.6V 

Output Current 10 Vee .. 12V (-25°C) -200 pA 
(+25°C) -100 pA 
(+800C) -75 pA 

... 

Latch on Voltage Vocon Vee .. 16V (25°C) 0.7 1.4 V 

Latch Input Current I",on Vee =12V (25°C) 5 pA 

Output Low Current 10SL 
Vec.12V (-25-8OOC) 

200 pA VosL=O.2V 
~ 

Dllf. Input Clamp Voltage V'De "DC -1oomA (-25 - 800C) 0.4 2 V 
- .. 

Maximum Current Voltage VSM ISM" 7mA (-25°C) 20 28 V 

Supply Current 2 IS2 
VA.lJ,-X(25-800C) 900 pA 
vos-a.s .-

Latch Off Supply Voltage VooI' VOl'" high (25°C) 7.0 V 

Response Time Ton 
Vee =16V (25°C) 

2 4 msse . 
VA.lJ,-O.3V 
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KA2803 LINEAR INTEGRATED CIRCUIT 

APPLICATION NOTE· 
(refer to full wave application circuit Fig. 1) 

The Fig 1 shows the KA2803 connected in a typical leakage current detector system. 
The power is applied to the Vee terminal (Pin 8) of the KA2803 directly from the power line. 
The resistor Rs and capacitor Cs are chosen so that pin 8 voltage is at least 12V. 
The value of Cs is recommended above 1pF at this time. 
If the leakage current is at the load, it is detected by the zero current transformer (ZCT). 
The output voltage signal of ZCT is amplified by the differential amplifier of the KA2803 internal circuit and appears as half­
cycle sine wave signal referred to input signal at the output of the amplifier. 
The amplifier closed loop gain is fixed about 1000 times with internal feedback resistor to compensate for zero current trans­
former (ZCT) Variations. 
The resistor RL should be selected so that the breaker satisfies the required sensing current. 
The protection resistor Rp is not usually used put when the high current is injected at the breaker, this resistor should be used 
to protect the earth leakage detector IC the KA2803. 
The range of Rp is from several hundred Il to several kll. 
The capacitor C, is for the noise canceller and standard value of C, is 0.0471'F. Also the capacitor C2 is noise canceller 
capacitance but it is not usually used. 
When high noise is only appeared at this system 0.0471'F capacitor may be connected between pin 6 and pin 7. 
The amplified signal is finally appeared to the Pin 7 with pulse signal through the internal latch circuit of the KA2803. 
This signal drivies the gate of the external SCR which energizes the trip coil which opens the circuit breaker. 
The trip time of breaker is decided by the capacitor C3 and the mechanism breaker. 
This capacitor should be selected under 1pF for the required the trip time. 
The full wave bridge supplies power to the KA2803 during both the positive and negative half-cycles of the line voltage. 
This allows the hot and neutral lines to be interchanged. 
If your application want the detail information, request it on our application circuit designer of KA2803. 

c8 SAMSUNG SEMICONDUCTOR 609 

I 



KA2804 LINEAR INTEGRATED CIRCUIT 

ZERO VOLTAGE SWITCH 
The KA2804 is a TRIAC controller providing a complete solution for tem­
perature controlled electric panel heaters, cookers, film processing baths 
etc. 

Switching occurs at the zero voltage point in order to minimize radio fre­
quency interference. The device is suitable for mains-on-line operation 

-and requires minimal components. 

FEATURES 
• Easy operation either through the AC line or a DC supply. 
• Supply voltage controL 
• Very few-external components. 
• Symmetrical burst control - No DC current compon,nts in the 

load circuit. 
• Negative output current pulse up to 250mA-short circuit pro­
/ tection. 
• Reference voltage output. 

BLOCK DIAGRAM 

Vs IS 

GND 

AC VSYN ISYN~ 
INP.UTo--"'4~----(1 

RSVN 

Vo Lo 

c8 SAMSUNG SEMICONDUCTOR 

8 DIP 

1--~---~4' ~9.tt'::NV-

1------13 I~XUT 

REFERENCE 
VOLTAGE 

1---,( 1 06EwE 
OUTPUT 
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KA2804 LINEAR INTEGRATED CIRCUIT 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Value Unit 

Supply Voltage -Vs 8.2 V 
Supply Current -Is 40 (average) mA 
Synchronous Current IsvN 5.0 (rms) mA 
Input Voltage VI ~IVsl V 
Power Dissipation Po 350 mW 
Junction Temperature TJ 125 °C 
Operating Ambient Temperature Top, -20-+70 °C 
Storage Temperature TSIg -65-+150 °C 

ELECTRICAL CHARACTERISTICS 
(Vs=8.0V, VSVN =100 to 115V,ms, Ta =25°C, f=50/60Hz, unless otherwise specified) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Circuit Current -I~ Pin 5, RSVN =56K - 2.0 2.5 mA 

Supply Voltage 1 -Vs 1 
Pin 5, Is=2.5mA 

7.2 - 8.4 V 
RSVN =56K 

~-

Supply Voltage 2 -Vs2 
Pin 5, Is=20mA 

7.2 - 8.6 V RSVN=56K I 
Synchronous Current IsvN Pin8 0.3 - - mA 

Output Pulse Width Tp Pin 6, RSVN =56K - 200 - ,.s 
Output Voltage Vo Pin 6, 10~200mA 4.2 5.2 - V 

Output Current 10 Pin 6, Ro~25 200 250 - mA 

Output Leakage Current ILO Pin6 - - 2.0 pA 

Input Offset Voltage VIO Pin3,4 - 2.0 5.0 mV 

Input Bias Current II Pin 3, 4 - 0.5 1.0 pA 

Common Mode Input 
-VICM Pin 3, 4 0 - 5.7 V 

Voltage Range 

Output Leakage Current kc Pin2 - - 0.2 pA 

Reference Voltage -VR Pin 1, IR~1uA - 3.6 - V 
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KA2804 LINEAR INTEGRATED CIRCUIT 

APPLICATIONS 
ON-OFF TEMPERATURE CONTROL fJC 

.------4~--------------------------------__ ~------------_.----_o10Wrms 
SO/60Hz 

NTC 

KA2804 

RH 

VR 

RH! HYSTERESIS VOLTAGE SET 

7 

Rs 
6.8K 
ZW 

Ro 
56 

Rsyn 
S6K 

. TIME PROPORTIONAL TEMPERATURE CONTROL AC 
.-------------.....,----~--___.---------------------~--------------.,....--_o 100Vrms 

SO/60Hz 
RT 39K 

NTC 

KA2804 

RT Cr TIMING PERIOD SET 
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Rs 
6.8K 
ZW 

RD 
56 

Rsyn 
S6K. 

Cl 

Ci 
..J 
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LM386/S/D LINEAR INTEGRATED CIRCUIT 

LOW VOLTAGE AUDIO POWER AMPLIFIER 
The LM386/SID is a power amplifier designed for use in low 
voltage consumer applications. The gain is internally set to 20 
to keep external part count low, but the addition of an external 
r~sistor and capacitor between pins 1 and 8 will increase the 
gain to any value up to 200. 

The inputs are ground referenced while the output is automatically 

8 DIP 

biased to one half the supply voltage. The quiescent power drain is only 8 SOP 

30 milliwatts when operating from a 6 volt supply, maldng the LM386 ideal 
for battery operation. 

FEATURES 
• Battery operation. 9 SIP 

• Minimum external parts. 
• Wide supply voltage range: 4V -12V (LM386) 

4V-9V (LM386S/D) 
• Low quiescent current drain (4mA.) 
• Voltage gains: 20 - 200. 
• Ground referenced Input. 
• Self-centering output quiescent voltage. 
• Low distortion. 
• 3 kinds of package types 

LM386 (8 Dip), LM386S (9 Sip), LM386D (8 Sop) 

ORDERING INFORMATION 
Device 

LM386N 

LM386S 

SCHEMATIC DIAGRAMS LM386D 

GAIN GAIN 

+INPUT 

c8 SAMSUNG SEMICONDUCTOR 

Package 

8 DIP 

9 SIP 

8 SOP 

Operating Temperature 

- 20·C - + 70·C 

o : LEFT (LM386/D) 
RIGHT (LM386S) 

613 

I 



LM386IS/D LINEAR INTEGRATED CIRCUIT 

CONNECTION DIAGRAM 

(LM386ID) (LM386S) 

lOP VIEW GAIN -IN +IN GND Vo Vee BY PASS GAIN 

Fig. 2 Fig. 3 

ABSOLUTE MAXIMUM RATINGS (Ta = 25°C) 

Characteristic Symbol Value Unit 

Supply Voltage Vee 15 V 

LM386 660 

Power Dissipation LM386S Pd 500 mW 

LM386D 300 

Input Voltage V, ±0.4 V 
Operating Temperature Topr -20-+70 ·C 
Storage Temperature T"g -40-+125 ~C 

ELECTRICAL CHARACTERISTICS 
(T.=25·C, Vcc=6V, RL = 80, f=1KHi, unless otherwise sp.eclfied) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Quiescient Circuit Current Icc V,=O 4 8 mA 

Vcc = 6V, THD=10% 250 325 mW 
Output Power Po 

Vcc=f!V, THD=10% 500 700 mW 

Pins 1 and 8 Open 26 
Voltage Gain (D· Type) Av dB 

10",F from Pin 1 to 8 46 

Pins 1 and 8 Open 300 
Bandwidth (D·Type) BW KHz 

10",F from Pin 1 to 8 60 

Total Harmonic Distortion 
THD Po = 125mW, Pins 1 and 8 Open 0.2 % 

(O·Type). 

Input Resistance R, 50 KO 

Input Bias Current Ib Pins 1 and 8 Open 250 nA 
. ) 
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LM3861S/D 

TYPICAL APPLICATIONS (LM386ID) 
Amplifier with Gain;:50 1(34' dB) 

,lice 1,2K 

RL 

Fig. 4 

Square Wave Oscillator 

vee 

>.:,.:.tIHf-_-GVO 

RL 

Fig. 6 

LINEAR INTEGRATED CIRCUIT 

ELDEMA 
CF·S·2158 
311-15mA 

Vee 

Low Distortion Power Wienbridge Oscillator 

390 

vee 

Fig. 5 

, 
I Rl 
I 
I 

=r=0'os" 

t10 

I 
Cl m 

1= 1 
2"C1 VR1R2 

I:: 1KHzIAS SHOWN 

Amplifier with Bass Boost 

Vee 

1--"1 
250# 

~----~--~, +~~r-~VO 
I 
I 1..l. 0.o5# 

RL 

10 

Fig. 7 

AM Radio Power AmpllTIer 

Fig. 8 
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LM386/S/D 

TOTAL HARMONIC DISTORTION-OUTPUT POWER 

10. 

III 
Vcc-6V 

r- RL-BO 
1.,K1Z 

1 
I-

0. 
0.001 0.1 1.0 

~ (W): OUTPUT POWER 

VOLTAGE GAIN-FREQUENCY 

60 

60 l,Hl~ 'i I'!;:!I 

! <40 

" ~ g 30 

~ 
~ 

1\ 
01.1.0 

--~ :c 20 

10. 

100 lK 10K lOOK 1M 

I (Hz), FREQUENCY 

OUTPUT VOLTAGE SWING-SUPPLY VOLTAGE 

10 11 12 

Vee (V), SUPPLY VOLTAGE 
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LINEAR INTEGRATED CIRCUIT 

2.0 

1.8 

I:: r: 
~: 
l 
~ 0.4 

0.. 2 

0. 

TOTAL HARMONIC DISTORTION-FREQUENCV 

Vcc_fN I 
RL_80 - Po-126n'tN 
A,.28dB cc. •• 0) 

I 
f- / 

II 
1 

"'- V --1"'-t--. V 

20 50 100 200 500 1K 2K 51< 10K 20K 

I (Hz), FREQUENCY 

QUIESCENT CIRCUIT CURRENT-stIPPLY VOLTAGE 

i 5 

i 
t: 
~ 4 
Il 

I 
1 
.l! 

1 

''0 

26 

5 

4 

V1*O 
_r-

10 11 12 

Vee (VI, SUPPLY VOLTAGE 

:FREQUENCY RESPONSE WITH BASS BOOST 

1/ 1\ 
J r\ 

+f \ 
1 

1'-
............ ......... 

9 

8 

7 

20 50 100 200 500 1K 2K 5K 10K 20K 

t(Hz), FREQUENCY 
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PACKAGE DIMENSIONS 

TO·92 Unit mm 

I 4.33 I 
4.83 

/ -
4.33 

I 4.83 

~:::[ --, 
~ 

2.16 

~Il 0.56 I, 

1.27TYP---jr---t--_-,:=2.5:;,:-4 
I TYP 

13.97 
14.97 

3'46~n1'02 TYP 
3.96 

. 1.80 

3.35 TYP 
3.85 

TO·3P Unit: mm 

1/J3.20 
TYP 

2.79 
3.04 
1.75 
2.25 

0.88 
1.14 

15.55 
16.05 

o 

4.55 
5.05 

19.75 
20.2~ 

1!.n""""F"'i""""'T"'F~-+3.27 
3.53 

I 

It-..j 
I 10.87 

1----;;.~45;:.p -i I 
TYP 

1.95 
2.20 

37.66 
38.68 

0.55 
0.71 

c8 SAMSUNG SEMICONDUCTOR 

TQ.92L 

I 
5.59 
6.10 

" " 
I 

------

g:: I!~I 
1.50TYP--! 

4'~1 5.15 

m 
3.56 

TO·220 

6.12 
6.62 

8.94 
9.44 o 

/ 
'\ I 

Unit: mm 

I 
'. 

8.25 
8.75 

II 

~ 13.00 3.22 
14.02 

3.00 
TYP 

/ 
2.39 
TYP 

4.12 
5.01 

Unit: mm 

1/J3.61 . 
TYP...J ~ 

I I 1.40 

0 3.97 
4.23 

2.08 
2.33 

12.72 
13.48 

0.45 
0.55 
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, ' 

'" 'PACKAGE DIMENSIONS 

7 SIP Unit: mm 8 SIP Unit: mm 

21.59 21.59 
22.10 22.10 

0 6.68 ~.~ 0 ~.~ 6.09 6.68 6.09 
7.18 7.18 

3.30 
I 

3,30 

~ 
3.81 --11 0.20 

~3.81 --11 0,20 ~ --t~~ 1.27 ~ r- --II 0.45 1.27 
TYP 0.71 1.78 0.30 TYP 0.71 1.78 0.30 

c{ ~~~~3)]12,75 c: _ 3,25 

9 SIP Unit: mm 10 SIP HIS Unit: mm 

21.59 
22.10 0,51 

TYP 
a ~.~ ~oo 6.09 

I 7~,! 0.51 
3.81 TYP 

2.54 I ~-11 0.45 1.27 _11 0.20 
TYP 0.71 1.78 0.30 

~ ~ 0.41 TYP 0.61 

1]2.75 25.15 3.25 25.65 
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PACKAGE DIMENSIONS 

12 SIP HIS Unit: mm 

R1.78 
TYP ~t±r------:br1 

0.58 
TYP 

o 0 

~~::::~:3CI3.25 
L....~~~~:---~-111:-.l3.75 ,- 29.35 . 

29.85 

12 DIP HIS Unit: mm 

19.35 0-10· 

19.85 I ~ 
]09 dOI~ 0 6.60 

75 

I I~I 1.02 4.83 
5.33 1.52 

~1381 --L 4.31 
3.30 
3.81 

~ ~ 0.36 I~ 0.5.1 
TYP 0.56 1.02 

~ 
0.45 

c8 SAMSUNG SEMICONDUCTOR 

8 DIP 

9.45 I 8.95 I 

~
'~4.05 
~ 4.55 

- 2.92 

Unit: mm 

0-10· 

.y~37 
7.87 

0.20 . 
0.30 

254 _ 3.42 

TIP 6.361 I L 0.51 
0.56 L----~1.0=2 

14 DIP Unit: mm 

2.92 
3.43 0.51 

1.02 
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PACKAGE DIMENSIONS 

14 DIP HIS Unit mm 

0'-10· 
~2.10 :J-

TYP [[E.37 
7.87 

5.74 ;;;L, 
1--t-6::':.2~4 0.35 r 

0.45 

4.01 
1r--_-==-..,_-+---+-4.51 , 

F+==Fr---f-3.83 

16 DIP HIS 

27.57 ~
7'07' 

2.54 I I II 0.36 
~ r- --; '0.56 

-1 

4.33 
0.51 

R'0.79 1.02 
TYP 

Unit: mm 

4.85 
5.35 

c8 SAMSUNG SEMICONDUCTOR 

16 DIP Unit mm 

0-10· 

19.65 
I 19.15 I 

II: : : : : : : ][~:~~ ~ l!Lt~71 -~ ~f-1.52 
0.30 

~ 
r-------,-=-'-+'4.31 

}~ ~ ~u ~U~Ui 
2.92 
3.43 

0.51 
1.02 

1,8 DIP Unit: mm 

~'3" -L 4.31 

.::-:::-=t~~.51 
TYP 0.56 1.02 
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PACKAGE DIMENSIONS 

20 DIP .unit: mm 

, 26.36 " 0-1'0· 
26.87 J 

II: :0: : : :: : ~ ]I]::~ O~ 

24 DIP 

~ I • 1.02 0.20 r 
1.52 ~0.~30-~ 

""'''''=='--'-2.92 
3.43 

3.81 
4.31 

0.51 
1.02 

Unit: mm 

, .' 

I. 31.37 I 0-10· 

[::~~::::~:n~~n: . 
. 1.02 I~ , 7 

1.52 ~0.2~0_--.J-, 
0.30 

6iJOijQ~~ 4.57 

VVVVVVVVVVVt 5.07 

2.54 II- --11 0.3~ ~ 
TYP o.J.1 3.43 0.51 

1.02 
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22 DIP Unit: mm 

I 26.36 I 0-10· 
26.87 L- . 

G~::::::~][: m]:; 
--11 1.02 0.20 7 

1.52 *"0.30~~ 

~3.81 
4.31 

254 I I II n.,.. ~ 
TYP -----j~ 3.43 0.51 0.56 _. __ _ 

1.02 

24 SKINNY DIP Unit mm 

~::: ~~~::: ~ :~:~: 
~~ 0.20 ¥ 

, 1.52 0.30 
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PACKAGI: DIMENSIONS 

28 DIP Unit: mm 

I;~:~ I· 1-

~~::::::::~]f~ ~ 
1.02 II 0.20 7 
1.52 0.30 

0.51 
1.02 

30 SDIP Unit:·mm 

27.22 0-10· 

27.72 .-L 
nnn ~ 

~~~~~~~~];a:~: 
~~ ~ 

1.52 0.30 

hooooonooooonoU 5.15 

rrmn~ rrn V V 11 5.65 

~~ ~~ 1~ 1.27 
TYP . 0.56 L-----:-;1.7=7 

c8 SAMSUNG SEMICONDUCTOR 

28SDIP Unit: mm 

5.15 
5.65 

2.92 
3.43 1.27 

1.77 

40 DIP Unit: mm 

I 52.19 I 0-10· 
52.70 l--

~::~::::::::::~::] !~~:~~ ~~~:~~ 
. II 1.02 

. 111:52 0.20 
0.30 

~. 
r--------,-+ 5.07 

~T2.92 2.54 I ~u.JL·. 0.36 '---343 
TYP r-- ----r---0:56 . 0.51 

1.02 
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PACKAGE DIMENSIONS 

40 SDIP Unit: mm 

36.04 
36.54 

D 0 
o h3.34· 14.99 

mn rno:fD 
~3.84 15.49 

1I;:;crn"jj"'i'ffi"jiEi!:jffi~11 n:;;:;rn1-n:;!1.02· o.~o 7 
1.52 0.20 

8 SOP 

II 0.36 W!ih 051 

1.47 
, , 1.73 

i i 1.27 
TYP 

Unit: mm 

0.41 
0.79 

--l~ 
1/ 0.20 
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42 DIP Unit: mm 

I ;;;gl· oJ: 
[~:::::::::::~::U:~; Ur 
~~ 0.20 ¥ 
1.52 0.30 

4.57 

~~~~~~~~IIt~ 
~TU 
254 II II 036 ~ 
~ I-- --j~ 3.43 0.51 

1.02 

14 SOP Unit: mm 

~h-
0.20 II 'j 

~
==----.-0],37 Tg:;~ 6.10 

. 4.62 ~ 6.60 
o I O~ 

--JI 0.36 
0.51 

~1.47 " 1.73 
1.27 
TYP 
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. PACKAGE DIMENSIONS 

16 SOP Unit: mm 

0.10 1H-
~ 0.2mi~lM! 

~J1:~~ ~ it; ~:~ 
. 0.35 I~ 

0.51 

~ 10:11 
lil.47 

, 1.73 
1.27 I I-- . 
TYP 

24 SOP 

. '-II 0.35 
I 0.51 

7.54 
7.80 

Unit: mm 

0.41 
0.79 

T 
9.73 

0.10 10.24 
0.20 

I 0.10 
0.20 

ciS SAMSUNG SEMICONDUCTOR 

20 SOP Unit: mm 

0.41 
0.79 

6.86 mT 8.89 
7.11 ~ 9.40 

~ ___ f'i'i"'lill-L I 0.20 

-II 0.10 
0.20 

W!Llr .. 
1.90 

--l I 1.27 
TYP 

28 SOP 

(.::~:: :::: ;] 
.I~' I 0.51 

Unit: mm 

0.41 

7.54 10.18 
I~0'79 
7.79 0.10 10.69 

0.20 

~~ 0.30 
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PACKAGE DIMENSIONS 

16 ZIP Unit: mm 

2.85 

~f3.35 ~OA1 
TYP 0.61 

T()'92 
(KA33V On Iy) 

'/ 
3.56 

1. Anode 

Unit: mm 
458 

, , " 

14. -------- 58 
1 2 

ill 
1 4.5 

It~-
1.27 

!\ 11.02 
\ 1 2 IJ 

3.60 

2. Cathode 
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19 ZIP Unit: mm 

24.15 
~I 24.65 I 6.86 

7.36 

2i1J[ 01 
1.14 1~~~~~~~~n~~~~~~~~ g~ IT I 0.31 

1--_~22~.65::-_--I 2.92 -II 0.46 
23.15 368 I ?<;A . ~ 

TYP 
2.85 

~~ 
~~ _II 0.41 
TYP 0.61 
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SALES OFFICES/MANUFACTURER'S REPRESENTATIVES 

1. U.S.A 

SALES OFFICES 
. CALIFORNIA 

201 East Sandpoint 
Suite 220 Santa Ana 92707 
714-662-3406 

2700 Augustine Drive 
Suite 1 98 Santa Clara 95054 
408-727-7433 

MASSACHUSETTS 
20 Burlington Mall Road 
Suite 205 Burlington 01803 
617 -273-4888 

ILLINOIS 
901 Warrenville Rd. 
Suite 120 UsIe, 60532-1359 
312-852-2011 

TEXAS 
1 5851 Dallas Parkway 
Suite 745 
Dallas 75248-3307 
214-239-0754 

NORTH CAROLINA 
3200 Nothline Ave 
Suite 501G 
Forum VI Greensbor.o, 27408 
919-294-5141 

MANUFACTURER'S REPRESENTATIVES 

ALABAMA COLORADO 
EMA 
1200 Jordan Lane, Suite 4 
Jordan Center 
Huntsville 35805 
205-536-3044 

ARIZONA 
HAAS & ASSOC., INC. 
7505 East Main 
Suite 300 
Scottsdale 85252 
602-994-3813 

CALIFORNIA 
SYN PAC 
3945 Freedom Circle Suite 650 
Santa Clara 95054 
408-988-6988 
WESTAR REP COMPANY 
1 801 Parkcourt Place 
Suite 1030 Santa Ana 92701 
714-835-4711 
QUEST-REP, INC. 
San Diego, CA. 
61 9-546-1 933 

CANADA 
TERRIER ELECTRONICS 
145 The West Mall 
Etobicoke, Ontario M9C tC2 
416-622-7558 

ciS SAMSUNG SEMICONDUCTOR 

ELECTRODYNE 
2620 S. Parker Road 
Suite 11 0 Aurora 80014 
303-695-8903 

CONNECTICUT 
PHOENIX SALES 
257 Main Street 
Torrington, 06790 
203-476-7709 

GEORGIA 
EMA 
6695 Peachtree Industrial Boulevard 
Suite 101 Atlanta 30360 
404-448-1215 

FLORIDA 
MICRO ELECTRONIC COMPONENTS 

989 Woodgade Dr 
Palm Harbor, 33563 
813-784-8561 

ILLINOIS 
IRI 
8430 Gross POinte Road 
Skokie 60076 
312-967-8430 

II 
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SALES OFFICES/MANUFACTURER'S REPRESENTATIVES 

INDIANA 
STB & AssociATES 
3003 E. 96th $treet 
Suite 102 Indianapolis 46240 
311-844-9227 

MICHIGAN 
C.B. JENSEN & ASSOC. 
2145 Crooks Road 
Troy 48084 
313-643-0506 

MARYLAND 
. ADVANCED TECHNOLOGY SALES 

809 Hammonds Ferry 
Lithicum 21 090 
301-789-9360 

MASSACHUSETTS 
Contact local sales, office 

MINNESOTA 
COMSTRAND INC 
2852 Anthong Lane South 
Minneapolis, 55418 
612-788-9234 

NEW JERSEY 
NECCO 
2460 Lemoine Avenue 
Ft. Lee 07024 
201-4611-2789 

NEW MEXICO 
Contact local sales oIfie8 

NORTH CAROLINA 
Contact local sales office 

OREGON 
EARL & BROWN 
7719 S. W. Capitol Highway 
Portland 97219 
603-245-2283 

NEW YORK 
NECCO 
2460 Lemoine Avenue 
Ft. Lee 07024 
201-4611-2789 

.·cR SAMSUNG SEMICONDUCTOR 

OHIO 
J.N. BAILEY & ASSOCIATES 
1 3071 Old Dayton Road 
New Lebanon 45345 
51>3-687-1325 
1667 Devonshire Drive 
Brunswick'44212 
216-273-3798 
2679 Indianola Avenue 
Columbus 43202 
614-262-7274 

PENNSYL VANIA 
RIVCO JANUARY, INC. 
78 South Trooper Road 
Norristown 1 9403 
215-631-1414 

SOUTH CAROLINA 
EMA 
210 W. Stone Avenue 
Greenville, 29609 
803-233-4637 

TEXAS 
VIELOCK ASSOCIATES 
720 E. Park Boulevard 
Suite 102 Plano 75074 
2.14-881-1940 

UTAH 
ELECTRODYNE 
2480 South Main Street 
Suite 1 09 Salt Lake City 8411 5 
801-486-3801 

WISCONSIN 
IRI 
631 Mayfair 
Milwaukee 53226 
414-259-0965 

WASHINGTON 
EARL & BROWN 
2447-A 15200 Avenue, N.E. 
Redmond 98052 
206-885-5064 
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SALES OFFICES/MANUFACTURER'S REPRESENTATIVES 

2. EUROPE 

W/GERMANY 
SILCOM ELEKTRONICS 
Neusser Str. 336-338 
D-4050 MOchengladbach 
Tel: (02161) 60752 
TIx:852189 

MICRONETICS VERTRIEB5-
GESELLSCHAFT ELEKTRONISCHER 
BAUELEMENTE and SYSTEME GmbH 
Weil der Stadter StraBe 45 
7253 Renningen 1 
Tel: (07159) 6019 
Tlx: 724708 

ING. THEO HENSKES GmbH 
Laatzener Str. 1 9 
Postfach 721226 
30000 Hannover 72 
Tel: (0511) 865075 
Tlx: 923509 
Fax: 876004 

ASTRONIC GmbH 
Winzerer Str. 47d 
8000 MOnchen 40 
Tel: (089) 309031 
Tlx: 521687 
Fax: (089) 3006001 

FRANCE 
ASiAMOS 
Batiment EVOLIC 1 
155, Boulevard de Valmy 
92705 Colombes, France 
Tel: (1) 47601255 
Tlx: 61 3890F 
Fax: (1) 47601582 

UNITED KINGDOM 
KORD DISTRI.BUTION LTD. 
Watchmoor Road, Cambertey 
Surrey GU 153AC 
Tel: 0276 685741 
Tlx: 859919 KORDIS G. 

c8 SAMSUNG SEMICONDUCTOR 

·BYTECH LTD 
2 The Westem centre, 
Western Road. 
Bracknell Berkshire RG121RW. 
Tel: Sales 0344 482211, 

Accounts/Admin, 0344 424222 
Tlx: 848215 

RAPID SILICON 
Rapid House Denmrak Street 
High Wycombe Buckinghamshire HP 11 2 ER 
Tel: 0494 26271; 

Sales hot line; 0494 442266 
Tlx: 837931 
Fax: 0494 21860 

STEATITE ELECTRONICS LTD. 
ZEPHYR HOUSE WARING STREET. 
WEST NORWOOD LONDON SE279 LH 
Tel: (01) 670-8663 
Tlx: 892425 
HAGLEY HOUSE HAGLEY ROAD 
EDGBASTON BIRMINGHAM B168CW 
Tel: (021) 454-2655 
TIx: 337046 

SWEDEN 
NORDISK ELEKTRONIK AB 
Huvudstagatan 1 Box 1409 
5-17127 Solna 
Tel: (08) 7349770 
Tlx: 10547 
Fax: (08) 272204 

. SWITZERLAND 
PANATEL AG 
Hardstra8e 72 

. CH-5430 Wettingen Zurich 
Tel: (056) 275275 
Tlx: 58068 
Fax: (056) 271924 

FINLAND 
INSTRUMENTARIUM ELEKTRONIIKKA 
P.O. Box 64, Vitikka 
SF-02631 Espoo, Helsinki 
Finland 
Tel: (358) 05284~0 
Tlx: 124426 
Fax: (358) 0524986 

I 
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SALES OFFICEs/MANUFACTURER'S REPRESENTATIVES 

AUSTRI~ 
ABRAHAMCZIK + DEMEL 
G •• mbH • CO. KG 
Eichenstra8e 58-64/1 
A-1"120 Viema 
Tel: (0222).857661 
T1x: 134273 
Fax: 833583 

BELGIUM 
NEWTEC INTERNATIONAL 
Chaussee de Louvain 186 
1 940 WoIuwe-'St-Etlenne 
Leuvensesteenweg 186 
~ 940-Sint-Stevens-WoIuwe 
Tel: (02) 7250900 
Tlx: 25820 
Fax: (02) 7250813 . 

NETHERlANDS 
BV HANDELMIJ. MALCHUS 
Fokkerstraat 511-513 

. Postbus 48 
NL-3100 AA Schiedam 
Tel: (010) 373777 
Tlx: 21598 

=8 SAMSUNG SEMICONDUCTOR 

ITALY 
MOXEL S.P.A. 
20092 Cinisello Balsamo (MI) 
Via C. Frova. 34 
Tel: (02) 612,,0521 
Tlx: 352045 
Fax: (02: 617.2582 

DIS. EL S.R.L. 
10148 Torino 
Via Ala eli Stura 71/18 
Tel: (220) 1522345 
Tlx: 215118 

SPAIN 
SEMICONDUCTORES S.A. 
'Ronda General Mitre, 240 
Barcelona-6 
Tel: (93) 2172340 
T1x: 97787 SMCD E 

, Fax: 2175698 

SANTOS DEl VALLE, S.A. 
GaIiIeo, 54, 56 
28015 Madrid 
Tel: (,,1) 446814H44 
Tlx: 42615 LUSA E. 
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SALES OFFICES/MANUFACTURER'S REPRESENTATIVES 

3. ASIA 

HONG KONG 
AV. CONCEPT . 
Hunghom Commercial Centre, 
Room 708, Tower A.·7/F 
37-39, Ma Tau Wai Road 
Hunghom, Kowloon, Hong Kong 
Tel: 3-629325"'6, 3-347722"'3 
T1x: 52362 ADVCC HX 
Fax: 852-3-7234718 

PROTECH 
FLAT 3 10lF WING SHING IND, BLDG 
26 NGFONG ST, SANPOKONG 
KOWLOON, Hong Kong 
Tel: 3-255106 
T1x: 38396 PTLD HX 
Fax: 852-3-7988459 

TRIATOMIC 
1004 President Commercial Centre, 
602-608, Nathan Road, K9wloon. Hong Kong 
Tel· 3-880151"'2, 3-886184"'5 
Tlx: 36631 TRIAT HX 
Fax: 852-3-884026 

MATSUDA 

6/F CHUNG PAK Commercial BLDG 
2 Cho Yuen SI. Yau Tong Bay 
Kowloon, Hong Kong 
Tel: 3-7276383 
Tlx: 42349 MAZDA HX 
Fax: 852-3-7989661 

JERS 
Flat C-l, 13th Floor, Hoi Bun Industrial Bldg. 
6 Wing Yip Street, Kwun Tong, Kowloon, 
Hong Kong 
Tel: 3-418311-8 
Tlx: 55450 JERSE HX 
Fax: 852-3-7598599 

TAIWAN 
YOSUN INDUSTRIAL CORP. 
MIN SHENG COMMERCIAL BUILDING 
10F., No. 481, MIN-SHENG EAST RD., 
TAIPEI, TAIWAN, R.O.C. 
Tel: 501-0700 (10 LINES) 
Tlx: 26777 YOSUNIND 
Fax: (02) 503-1278 

KENTOP ELECTRONICS CO., LTD. 
5F-3, 21st CENTURY BLDG., 
NO. 207, TUN-HWA N. RD., TAIPEI 
Tel: (02) 716-1754, 716-1757 
Fax: (02) 717-3014 

c8 SAMSUNG SEMICONDUCTOR 

JAPAN 
ADO ELECTRONIC INDUSTRIAL CO., LTD. 
7th FL., SASAGE BLDG. 4-6 SOTOKANDA 
2-CHOME CHIYODA-KU, TOKYO 101, JAPAN 
Tel: 03-257-1618 
Fax: 03-257-1579 

INTERCOM PO INC. 
IHI 8LDG, 1:6-7, SHIBUYA, SHIBUYA-KU: 
TOKYO 150 JAPAN 
Tel: 03-406-5612 
Fax: 03-409-4834 

CHEMI·CON INTERNATIONAL CORP. 
MITSUYA TORANOMON BLDG. 
22-14, TORANOMON 1 CHOME 
MINATO-KU TOKYO 105, JAPAN 
Tel: 03-508-2841 
Fax: 03-504-0566 

TOMEN ELECTRONICS CORP. 
1-1, USCHISAIWAI-CHO 2 CHOME 
CHIYODA-KU TOKYO, 100 

. Tel: 03-506-3473 
Fax: 03-506-3497 

DIA SEMICON SYSTEMS INC. 

WACORE 64 1-37-8 SANGENJAYA 
SETAGAYA-KU TOKYO 154 JAPAN 
Tel: 03-487-0386 
Fax: 03-487-8088 

SINGAPORE 
GEMINI ELECTRONICS PTE LTD. 
100, UPPER CROSS STREET 
#09-08 OG BLDG. SINGAPORE 0105 

·Tel: 65-5351777 
Tlx: RS 42819 
Fax: 65-5350348 

INDIA 
MURUGAPPA ELECTRONICS LTD. 
PARRRY HOUSE' 3rd floor 43 Moore Street 
MADRAS 600 001 India 
Tel: 21019/31003 
T1x: 041-8797 HIL IN. 

II 
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SALES OFFICES/MANUFACTURER'S REPRESENTATIVES 

4. KOREA 

. NAEWAE ELECTRIC CO., L TO. 
Room 403, 2200ng Sumln .Bldg, 

. #16·1, Hangangro·2ka, Yongsanku, 
Seoul Korea. 
Tel: 701·7341"'5 
Fax: 717·7246 

SAMSUNG 
LIGHT -ELECTRONICS CO., LTD. 
149·Jang Sa Dong 
Jongroku, Seoul Korea 
Tel: 744·2110,269·618718 
Fax: 744·4803 

SEGYUNG ELECTRONICS 
182·2 Jang Sa Dong 
Jongroku, Seoul Korea. 
Tel: 272·6811 "'6 
Fax: 273·6597 

c8 SAMSUNG SEMICONDUCTOR 

NEW CASTLE 
SEMICONDUCTOR CO., LTD. 
12.3·1, Joo Kyo Dong 
Joongku, Seoal Korea 
Tel: 274·3220, 3458 

HANKOOK SEMICONDUCTOR 
1131·9 Kurodong, Kuroku, 
Seoul Korea 
Tel: 868·0277"'9 
Fax: 868·4604 
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•• ••• ••• •• SAMSUNG 
Semiconductor & Telecommunications 

HEAD OFFICE : 
9/10FL. SAMSUNG MAIN BLDG . 
250, 2-KA, TAEPYUNG-RO, 
CHUNG-KU, SEOUL, KOREA 
CP.O BOX 8233 

BUCHEON PLANT: 
82-3, DODANG-DONG, 
BUCHEON , KYUNGKI-DO, KOREA 
CPO. BOX 5779 SEOUL 100 

KIHEUNG PLANT: 
SAN #24 NONGSUH-RI , KIHEUNG-MYUN 
YONGIN-GUN , KYUNGKI-DO, KOREA 
C.P.O. BOX 37 SUWON 

GUMI BRANCH: 
259, GONDAN-DONG, GUMI , 
KYUNGSANGBU~DO, KOREA 

SAMSUNG SEMICONDUCTOR INC.: 
3725 NORTH FIRST STREET 
SANJOSE, CA 95134-1708, USA 

HONG KONG BRANCH : 
13FL. BANK OF AMERICA TOWER 
12 HARCOURT ROAD, HONG KONG 

TAWAN OFFICE: 
RM 1102, I.T. BLDG , NO. 385 
TUN-HWA S, RD , TAIPEI , TAIWAN 

SAMSUNG JAPAN CO : 
RM 3108, KASUMIGASEKI BLDG. 
2-5, 3-CHOME KASUMIGASEKI 
CHIYODA-KU , TOKYO, 100 JAPAN 

TELEX: KORSST K27970 
TEL (SEOUL) 751-2114 
FAX : 753-0967 

TELEX : KORSEM K28390 
TEL (SEOUL) 741-0066, 662-0066 
FAX : 741-4273 

TELEX: KORSST K23813 
TEL (SEOUL) 7410620/7 
FAX 741-0628 

TELEX: SSTGUMI K54371 
TEL: (GUM I) 2-2570 
FAX (GUMI) 52-7942 

TEL: (408) 434-5400 
TELEX: 339544 
FAX : (408) 434-5650 

TEL: (5) 21-0307/9, 21-0300, 23-7764 
TELEX : 80303 SSTC HX 
FAX: (5) 84-50787 

TEL: (2) 777-1044/5 
FAX : (2) 777-3629 

TEL (03) 581 -1 816/7585 
TELEX: J24244 
FAX : (03) 581-7088 

SAMSUNG SEMICONDUCTOR EUROPE GMBH: 
WESTEND SAVIGNY STRASSE 5 TEL: 001-496-975-6006-0 
6000 FRANKFURT, MAIN1 , WIG 001-496-974-7898 

SAMSUNG (U .K.) LTD.: 
6 FL. VICTORIA HOUSE SOUTHAMPTON 
ROW W.C. 1 LONDON . ENGLAND 

TELEX : 4170878 SSTF D 
FAX : 001-496-975-) 558 

TELEX : 297987 STARS LG 
TEL: 831-6951/5 
FAX: (01) 430-0096 

PRINTED IN KOREA 
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