












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































LM311 LINEAR INTEGRATED CIRCUIT

SATURATION VOLTAGE AS A SUPPLY CURRENT AS A
FUNCTION OF CURRENT FUNCTION OF TEMPERATURE
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LM339/LM339A | | LINEAR INTEGRATED CIRCUIT

QUAD DIFFERENTIAL COMPARATORS 14 Dip Unit: mm
The LM339/LM339A series consists of four independent voltage com-
parators that are designed to operate from a single power supply over
a wide range of voltages.
Moomood —r =11
FEATURES 5 sl |8
~ o
* Single supply or dual supplies T L—; k= =
© Wide range of supply voltages 2 ~36V e
¢ Low supply current drain 800.A Typ. 11 0%
* Open collector outputs for wired and connectors <=
* Low input bias current 25nA Typ. 05 |35
* Low input offset current 5nA Typ. 254
¢ Low input offset voltage 2mV Typ.
* Common mode input voltage range includes ground.
¢ Low output saturation voltage
¢ Output compatible with TTL, DTL and MOS
SCHEMATIC DIGRAM
vece
0 oR
80uA e Voe +)
CURRENT
REGULATOR
! 60pA
10pA _l Y 10:A @ 80pA
A
OUTPUT
NONINVERTING
INPUT
INVERTING
INPUT © | %
GND
O oRr
h vee-)

Fig. 1
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LM339/LM339A LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 36 \Y
Differential Input Voltage Vin +36 \%
Output Current lo 20 mA
Power Dissipation Pqg 1.0 w
Operating Temeprature Topr 10~ +70: °C
Storage Temperature Teg -65~ +150 °C
BLOACK DIAGRAM
out2[1 E ouTs
outi 2 E ouTs
vee E . 4 E{' GND
- + - +
INt(-) |4 |—] 111 ] inags)
INY(+) E E IN4(-)

|N2(-)EL , , lemsu)
|N2(+)E = |+ T = EIN&—)

Fig. 2

=Sﬂ: SAMSUNG SEMICONDUCTOR 593



LM339/LM339A LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS

(VCC =5V, unless otherwise specified)

LM339A
Characteristic Symbol | Test Conditions Unit
Min Typ Max
Supply Current lec No Load . 08 | 2 mA
=5 < O
Input Offset Voltage Vio Vee=5~30V 25°C +1 +2 iy
Vo=14V
Full range t4
25°C +5 50
Input Offset Current lio Vo=1.4V = £ nA -
Full range +150
25°C 25 250
Input Bias Current i nA
Full range 400
25°C 0 Vee-1.5
Common Mode Vie Voo =2~ 36V ce v
Input Voltage Range Full range 0 Veo2
Large Signal A Vee =15V 94 106 dB
Voltage Gain vo R_.=15KQ
. Von=50, 25°C 0.1
High Level low V=1V > nA
Output Current Von =30V 1
Full range
Low Level v Vip=-1V 25°C 150 400 y
oL IOL =4mA m
Output Voltage Full range 700
Low Level | Vip=-1V 6 16 mA
Output Current oL VoL =15V
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LM339/LM339A

LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS

(VCC =5V, unless otherwise specified)

{g SAMSUNG SEMICONDUCTOR

LM339
Characteristic Symbol Test Conditions Unit
Min Typ Max
Supply Current lec No Load 0.8 2 mA
Input Offset Voltage Vio Ve =5~ 30V 25°C +2 +5
= mV
Vo=1.4V Full range +9
Input Offset Current lio Vo=14V 25°C +5 +50
nA
Full range + 150
Input Bias Current lis 25°C 25 250
nA
Full range 400
Common Mode Vicr Vee=2~36V 25°C 0 Vee-1.5
Input Voltage Range \Y
P 9 g Full range 0 Vee-2
Large Signal Avo Vec =15V 106 dB
Voltage Gain RL=15KQ
ngh Level lon V|D =1V VOH = 50, 25°C 0.1
Output Current ‘nA
Von =30V
1
Full range
Low Level Voo Vip=-1V 25°C 150 400
Output Voltage loL =4mA mv
P 9 o Full range 700
Low Level lou Vip=-1V 6 16 mA
Output Current VoL =15V
595



LM339/LM339A

LINEAR INTEGRATED CIRCUIT

Driving C/MOS Driving TTL
+5V +5V
(o)
>
< 100k $
< 10KQ
o—MNE ¢ s ¢
O—pA 2 1o
Fig. 6 Fig. 7
AND gate DR gate
+Vce +Vce
> > > >
1Ko ¢ 39K0 il 3Ka 1KQ 1! 200K2 1: 3KQ
—AAA ~
3x100KQ g YV 3+100KQ -
A —O A ——0
A+B-C * A+B+C
B B
c c
+Vece +Vce
1KQ
o— R e 1Ko
“0‘ “1 uon n1u
Fig. 8 Fig. 9
Large fan-in AND gate Squarewave oscillator
+Vce
+Vce T
T 1: 4.3KQ
100ke €
o 3 244
<
}* AN N 1Vee
+Vce O
f=100KHz
0 AO—}d¢ g‘z + A+B-C-D
g
B O—id— +Vce
D3JALL DIODES
¢ O— 4 400t
p o—i—
Fig. 10
596
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LM339/LM339A LINEAR INTEGRATED CIRCUIT

SWITCHING CHARACTERISTICS

(Ta=25°C, Voc =5V)

Characteristic Symbol Test Contions Min. Typ. Max. Unit
Response Time T R.=51KQ | 100mV input step 1.3
CL=15pF with 5mV overdrive uS
TTL level input 0.3

APPLICATION INFORMATION

The LM339includes four high gain, wide bandwidth devices which, like most comparators, can easily oscillate if the output
is inadvertently allowed to capacitively couple to the inputs via stray capacitance. That occurs during the output voltage
transitions, when the comparator changes state.

To minimize this problem, PC board layout should be designed to reduce stray input output coupling; reducing the input resis-
tors to less than 10KQ reduces the feedback signal levels and finally, adding even a small amount (1 to 10mV) of positive feed-
back (hysteresis) causes such a rapid transition that oscillations due to stray feedback are not possible.

It is good design practice to ground all unused pins.

The differential input voltage may be larger than positive supply without damaging the device. Note that voltages more negative
than —0.3V should not be used: an input clamping diode can be used as protection.

The output LM339is the uncommitted collector of a NPN transistor with grounded emitter. This allows the device to be used
like any open-collector gate providing the OR-wide facility.

The output sink current capability is approximately 16 mA,; if this limit is exceeded, the output transistor will come out of
saturation and the output voltage will rise very rapidly.

Under this limit, the output saturation voltage is limited by the approximatively 602 rs, of the output transistor.

Basic comparator Non-inverting comparator with Hysteresis Inverting comparator with Hysteresis
+Vce +V +V
P 3KQ
aKa i; 3Ke +VIN O————— I i’
VIN o—)>
+ +VREF M O Vo
Vo 10KQ —oOVo +V O—MW )
+VREF +VIN M 1MQ
10MQ MAy
<>
:: 1MQ
Fig. 3 Fig. 4 Fig. 5
7
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LM339/LM339A

LINEAR INTEGRATED CIRCUIT

ORing the outputs

Peak audio level display

+Voe 600 Hiv
(o]
D2 RO
>
$ 3o 56V Pa3g 27k |eson
o—> b ) 4 3
_ ——O Vo : :P R10
o— 1N4148 = +3dB (2.8V) ‘;sson
N 1Ke R41E 8.2ka 1
O—AMA—DI h
o— Wt s 3
_ 7 oy RN
o—L HSIE 68KQ '
] 14 ¥
st- >
R12 $
° N 7 s 6800 Q
o— I ¥
82&Re 10]" 13
ke $ + 10 dB (06V)
o0—+ ClR2g 56l i
| 1F $ka$ 33K
€r7
o—4
Fig. 12 mm Fig. 13

Zero crossing detector (single supply)

1:';;0 1 $
4
s2ka  68ke ko $'x@
VIN *’#; éﬁ:;
R1 R2 L oVo
D1
15K $
RS $ Fig. 14
m
D1 prevents input from going negative by more than 0.6V:
R1+R2=R3

R3 < R5A0 for smaller error in zero crossing

VIN

Zero crossing detector (split supplies)
ViNmin ~ 0.4V peak for 1% phase distortion (A 6)

+Vce

-vce

VINmin
VIN
1
2 10K v 6
<
—o
+Vce ;
Vo H2OT—
el
_VCC ss—
Fig. 15
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LM339/LM339A

LINEAR INTEGRATED CIRCUIT

Fig. 16 — Supply current Vg supply voltage

Is
(mA)
08 Tas0®C_
/
] Ta=+25°C
/
06 >
7 Ta=+70°C
/
/ RL =00
04 —A
02
o 10 20 30 vee (V)

Fig. 18 — Output saturation voltage

Vo

°° /
N /

. .

Out of /
Saturation

01 / Ta=+25°C

00t /
/

7

001 01 1 0 o (mA)

Fig. 20 — Response time

Vo | P
Input Overdrive |

: [l ]
, m-ﬂl Izomv Isnlnv
NI

Fig. 17 — Input current Vs supply voltage

IN I
(nA)
60
40 T“,o'c
Ta=+25°C
I
Ta=+M°C
20
0 10 20 30 Vee (V)

Fig. 19 — Response time

Vo T j T

M | nput Overdrive +5V
T N\ VL ‘
! ; 51 —

KQ:E

3 - --VN —o 1
100mV 5mv | Vout

0 05 1 15 tius)
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LM393/LM393A

LINEAR INTEGRATED CIRCUIT

DUAL DIFFERENTIAL COMPARATOR

The LM393/LM393A consists of two independent voltage comparators
that are designed to operate from a single power supply over a wide range
of voltages.

FEATURES

¢ Single Supply Operation +2.0V to +36V

¢ Dual Supply Operation 1.0V to +18V

¢ Allow Comparison of Voltages Near Ground Potential
¢ Low Current Drain 400,A Typ

e Compatible with all Forms of Logic

¢ Low Input Bias Current 25nA Typ

¢ Low Input Offset Current £ 5nA Typ

* Low Offset Voltage +2mV

SCHEMATIC DIAGRAM

[]
]
1
'———7.62'—J

92—o

— -

34 43

0.5

2.54

Unit: mm

0.25

0~10°

vce
-0 (OR

700A
€URRENT
REGULATOR
10pA | 504A 104A € 9 804A

NONINVERTING
INPUT

O
INVERTING

INPUT >I_L'<

7\

vce+)

OUTPUT

GND

m

Fig. 1

O (OR
vee -
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LM393/LM393A LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voitage Vee +36 Vv
Differential Input Voltage Vin 36 \Y
Output Current lo 20 mA
Power Dissipation Py 650 mwW
Operating Temperature Topr 0~70 °C
Storage Temperature Tag —-65~ +150 °C

BLOCK DIAGRAM

OUTPUT 1 E Ej vce

IN. 1 E 7| OUTPUT 2

NON IN. 1 E EI IN2
GND g EI NON IN. 2

Fig. 2
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LM393/LM393A LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS

(Vec =5V, T.=25°C, unless otherwise specified)

LM 393
Characteristic Symbol | Test Conditions Unit
Min Typ Max
Input Offset Voltage Vos At out. switch point +2 +5
Vo=14; Rg=0 mvV
Vgeer =14V 0°C <T.<70°C +9
Input Bias Current (1) lp Output in linear 25 250
range nA
0°C<T.<70°C 400
Input Offset Current los _ +5 +50 A
= n
0°C<T.<70°C +150
Input Common-Mode 0 Vee —-15
Voltage R 2 v
oltage Range (2) 0°C<T.<70°C | 0 Veo—2
Supply Current ls R = 0.4 1 mA
Supply Current ls Vee =30V, R = o0 2.5 mA
Voltage Gain A, RL>15KQ, Ve =15 106 dB
Large Signal Vin=TTL logic swing; ns
Response Time Vger =+1.4V; R.=5.1KQ 300
VRL = 5V
Response Time (3) T Ve =5V; R.=5.1V 1.3 us
Output Sink Current |° V|N(_) > 1V, V|N(+) =0V, 6 16 mA
Vo<1.5V
Output Saturation Vat Vino <1V 150 400
V|N(+) =0V mVvV
lsink <4mMA 0°C<T.<70°C 700
Output Leakage I, leak Vinwy =21V 0.1
Vine) =0V WA
0°C <T.<70°C 1
Differential Input Vip All Viy >0V (or—Vcc if split
Voltage supply is used) 0°C<T.<70°C + Ve \'

Notes: (1) The direction of the current is out of the IC due to the PNP input stage. This current is essentially constant,

independent of the state of the output, so no loading change exists on the reference or input lines.

(2) If either input of any comparators goes more negative than 0.3V below ground, a parasitic transistor turns on
causing high input current and possible faulty outputs. This conditions is not destructive providing the input current

is limited to less than 50mA

(3) The response time specified is for a 100mV input step with 5mV overdrive. For larger overdrive signals 300 nsec

can be obtained.

=§‘S SAMSUNG SEMICONDUCTOR

602



LM393/LM393A 'LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS

(Vee =5V, T.=25°C, unless otherwise specified)

LM 393A
Characteristic Symbol | Test Conditions Unit
Min Typ Max
Input Offset Voltage Vos At out. switch point +1 +2
Vo=1.4; Rg=0 mv
Vger =14V 0°C <T.<70°C +4
Input Bias Current (1) lp Output in linear 25 250
range nA
0°C<T,<70°C 400
Input Offset Current los +5 +50
nA
0°C <T.<70°C +150
Input Common-Mode 0 Vee—1.5 v
Vol R
oltage Range (2) 0°C<T,<70°C | 0 Voo —2
Supply Current ls R.= 0.4 1 mA
Supply Current I Ve =30V, R = 25 mA
Voltage Gain Gy R >15KQ, Ve =15 94 106 dB
Large Signal Vin=TTL logic swing; 300 ns
Response Time Veer =+14V; R =5.1KQ
VaL=5V
Response Time (3) T, Va5V; RL=5.1V 1.3 us
Output Sink Current lo Vine) 2 1V5 Vi) =0V; Vo <1.5V 6 16 mA
Output Saturation Veat Viney <1V 150 400
V|N(+) =0V mV
lsink <4MA 0°C<T.<70°C 700
Output Leakage lo leak Viney 21V Vo=5V 0.1
Vine) =0V A
ey =0 0°C<T.<70°C 1
Differential Input Vi All Viy>0V (or—Vcc if split
Voltage supply is used) 0°C<T,<70°C +Vee \

Notes: (1) The direction of the current is out of the IC due to the PNP input stage. This current is essentially constant,
independent of the state of the output, so no loading change exists on the reference or input lines.

(2) If either input of any comparators goes more negative than 0.3V below ground, a parasitic transistor turns on
causing high input current and possible faulty outputs. This conditions is not destructive providing the input current
is limited to less than 50mA

(3) The response time specified is for a 100mV input step with 5mV overdrive. For larger overdrive signals 300 nsec
can be obtained.
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LM393/LM393A LINEAR INTEGRATED CIRCUIT

APPLICATION INFORMATION

The LM393includes two high gain, wide bandwidth devices which, like most comparators, can easily oscillate if the output
is inadvertently allowed to capacitively couple to the inputs via stray capacitance. That occurs during the output voltage
transitions, when the comparator changes state.

To minimize this problem, PC board layout should be designed to reduce stray input-output coupling, reducing the input resis-
tors to less than 10KQ reduces the feedback signal levels and finally, adding even a small amount (1 to 10mV) of positive feed-
back (hysteresis) causes such a rapid transition that oscillations due to stray feedback are not possible.

If is good design practice to ground all unused pins.

The differential input voltage may be larger than positive supply without damaging the device. Note that voltages more negative
than —0.3V should not used: an input clamping diode can be used as protection.

The output of the LM393 is the uncommitted collector of a NPN transistor with grounded emitter. The allows the device to
be used like any open-coliector gate providing the OR-wide facility.

The output sink current capability is approximately 16maA,; if this limit is exceeded, the output transistor will come out of satu-
ration and the output voltate will rise very rapidly.
Under this limit, the output saturation voltage is limited by the approximatively 60Q rs, of the output transistor.

Basic comparator Non-inverting comparator with Hysteresis Inverting comparator with
Hysteresis
+Vee +vee +Vce
? N
v 3 +VIN $ 3KQ
+VIN 3KQ +VREF < 3KQ 1,
o—n ~ o—
+VREF Vo +VIN  T0KQ ——0O Ry 1Mo __OVo
P oO—AMWy Y o——MW 4
10MQ 1MQ
AN AAA
A A A < vy
. . 4 .
Fig. 3 Fig. 4 :{ 1Me Fig. 5
i
Driving C-MOS Driving TTL
+5V +5V
:Ewom $ 10xo
o— <
o—¢
Fig. 6 Fig. 7
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LM393/LM393A LINEAR INTEGRATED CIRCUIT

APPLICATION INFORMATION (continued)

AND gate

OR gate
+Vee +Vee
24 4
3 aoke 3 ake $ 200ke P &
1Ko $ < 1K <
AA AAA
3x100Kn  pf M1 3% 100k T
A O—AW— ——O AB-C A O—MW—] —O0
B O—4WA v B O—aw V A+B+C
Ve © O—MWA 1K oo O 1Ka
0 i
“r wgr 0 “0” "
Fig. 8 Fig. 9
Large fan-in AND gate Squarewave oscillator
cCc
+Vec ?
>
i: 43K
100K
> >
10K iE i: 100KQ i: 3@ Voo
100K < —O _I LI
AAA NG 0
7# v Vo f=100KHz
Voo o O A'B:C:D
o— A0—i¢ 02 v +Voo
0" 1 BO—“—'
c O—4-23} AL DIODES
D4 | 1N4001
DO—i¢—
Fig. 10 Fig. 11
~ Pulse generator e One-shot multivibrator
T +Voc
<
1: 15K T
Rl Di
'L $ e ':wm PW
Mo IN9t4 0-- 100pF b2 2 -Vt
R2 D2 Ve to ms —= [——
80PF | 100Ke 1No14 GVSM_ I L ove © 1
] PP N914 ™M
I
MO —oO0 0001F
ez O—AWV——L Vo —
MO
AMNy MO IN914
4
i,wo
”r Fig. 12 Fig. 13
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NE555C LINEAR INTEGRATED CIRCUIT

TIMER

The NE555C is a monolithic integrated circuit and high stable device
for generating accurate time delay or oscillation.

FEATURES R

¢ Turn off time less than 2.s

* Maximum operating frequency greater than 500KHz
* Timing from microsecond to hours ©

* Operates in both astable and monostable modes e
¢ High output current ‘| |'— 1.52
¢ Adjustable duty cycle

¢ Temperature stability of 0.005% per °C

8 Dip Unit: mm

0-~10°

0.25

—ra]

4.3

APPLICATIONS (el

* Precision timing

¢ Time delay generation

* Pulse generation

¢ Pulse position modulation
e Sequential timing

® Missing pulse detector

2.54

APPLICATION CIRCUIT

C1
T RB RA
LA

AMA-
vy

o\
\2)

Low Upper
comparator comparator

Rz
E] GND \ AFPA AMA
1/ wy wy

R1
AMA /8\ —0
vy ‘\ j Vcc

Flip-Flop —dz?-%t

s

~ Output
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NE555C LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol  Value Unit

Supply Voltage Vee _ 16 Vv

Power Dissipation Py 600 mwW

Lead Temperature o
(soldering 10 sec) Tiead ' 300 c

Operating Temperature Topr 0~ +70 °C

Storage Temperature Tstg -65~.+150 °C

DC ELECTRICAL CHARACTERISTICS
(Ta=25°C, Vo =5~15V, unless otherwise specified)
Characteristic Symbol Test Min | T Max Unit
y Conditions yp

Supply Voltage Vee 4.5 16 Vv

Supply Current | Vee=5V,R.= 3 6 mA

* (low stable) o Veo=15V, R, = 10 15 mA

Timing Error
(Monsotable)

*2Initial Accurary MT, Ra=1kQ to 1.0 3.0 %
Drift with Temperature 100k 50 ppm/°C
Drift with Supply Voltage C=0.1uF 0.1 05 %IV

Timing Error

, (astable) Ra=1k to

2Initial Accurary MT, 100kQ 2.25 %
Drift with Temperature C=0.1uF 150 ppm/°C
Drift with Supply Voltage 0.3 %IV
Vee =15V 9.0 10.0 11.0 Vv
Control Voltage Level Ve
. Vec=5V 2.6 3.33 4.0 \
Vee=15V 10.0 \'
Threshold Voltage Vi
Vee=5V 3.33 Vv

*SThreshold Current [ 0.1 0.25 pA

Trigger Voltage Vi Vee=5 1.1 167 | 22 v

Trigger Current It V=0V 0.5 2.0 A

Reset Voltage Vg 0.4 0.7 1.0 \

Reset Current Ir 0.1 0.4 mA
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NE555C LINEAR INTEGRATED CIRCUIT

DC ELECTRICAL CHARACTERISTICS

(Ta=25°C, Vcc =5~15V, unless otherwise specified)

e Test . .
Characteristic Symbol Conditions Min Typ Max Unit
Vec =15V
lsink =10mMA 0.1 0.25 Vv
Output Voltage (low) VoL bink = 50mA 04 0.75 v
Vee= 5V
lsink =5mA 0.25 0.35 \
Vee=15V
lsource = 200MA 125 Vv
Output Voltage (high) Von lsource = 1T00MA 12.75 13.3 \
Ve =5V
lsource = 100MA 2.75 3.3 Vv
Rise Time of Output Tr 100 nsec
Fall Time of Output Te 100 nsec
Discharge Leakage Current 20 100 nA
Notes:

1. Supply current when output high typically 1mA less.

2. Tested at Vcc=5.0V and V¢c =15V

3. This will determine the maximum value of Ra + R, for 15V operation, the max total R=20MQ, and for 5V operation the .
max total R=6.7MQ.

Vi
ce Control Voltage
5

R1

R2
CGP—‘ Comparator ‘ — A Comparator —62 Trigger
Threshold

L

C?—~—ﬂ. "
Discharge Flip Flop —-—(45 Reset

Output Stage

0 0}
N\ o/
Output GND

=§§ SAMSUNG SEMICONDUCTOR 609



NE555C LINEAR INTEGRATED CIRCUIT

APPLICATION NOTE

The application circuit shows astable mode.

The pin 6 (threshold) tied to the pin 2 (trigger) and pin 4 (reset) tied to Vcc (pin 8).

The external capacitor C, of pin 6 and pin 2 charges through Ra, Rs and discharges through Rg only.

In the internal circuit of the NE555C one input of upper comparator is the 2/3 Vcc (*R:1 =R2=R3), another input of it connect-
ed pin 6.

As soon as charging C, is higher than 2/3 V¢, discharge transistor Q; turn on and C, discharges to collector of transistor Q.
Therefore flip-flop circuit is reset and output is low.

One input of lower comparator is the 1/3 V¢, discharge transistor 01 turn off and C, charges through Ra and Rs.
Therefore flip-flop circuit is set and output is high.

So to say, when C, charges through Ra and Rg output is high and when C, discharges through Rg OUTPUT IS HIGH.
The charge time (output is high) T, is 0.693 (Ra +Rs) C1 and the discharge time (output is low) Tz is 0.693 (Rs C-).

Vce-1/38Vee
In—=——% =0.693
( Vee-2/3Vee )

Thus the total period time T is given by
T=T; +T.=0.693 (Ra +2Rs). C:.
Then the frequency of astable mode is given by

1.44

f=to_ 144
T (RA +2HB) C1
The duty cycle is given by

po=Te-_ Ao
T Ra +2R3

If you make use of the NE556C you can make two astable mode.
If you want another application note, request information on our timer IC application circuit designer.
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NE556C LINEAR INTEGRATED CIRCUIT

DUAL TIMER 14 Dip Unit: mm
The NE556C dual monolithic timing circuit is a highly stable controller
capable of producing accruate time delays or oscillaiton.
The NES556 is a dual NE555C. Timing is provided an external resistor .
and capacitor for each timing function. “_ 8 J:',‘
The two times operate independently of each other sharing only V¢c T " to
and ground. e 21 |s
?:IT_J | S S iy _l_L‘
The circuits may be triggered and reset on falling waveforms. The out- T 152 7
put structures may sink or source 200mA. 19.4 ———]
B
b4
FEATURES e
« Direct replacement for NE556
* Replace two NE555C timers
e Operates in both astable and monostable modes
¢ High output current
e TTL compatible
¢ Timing from microsecond to hours
¢ Adjustable duty cycle
¢ Temperature stability of 0.05% per °C
APPLICATIONS
® Precision timing
* Pulse shaping
e Pulse width modulation
* Frequency division
o Traffic light control
e Sequential timing
* Pulse generator
¢ Time delay generator
* Touch tone encoder
¢ Tone burst generator
Control Voltage 3 I4J vce @Trigger /12\ Threshold f"\ Control Voltage fa\Trigger
> <
L 3R
(2 Comparator Comparator J Comparator I—— Comparator

(e

Discharge r—l—- IJ__
o Flip Flop ) — Flip Flop
Output I | Output |

(5) 4 OD—d G 10
Output =/ Reset ™=~/ GND Discharge ~/"Output ~/ Reset
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NE556C

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Symbol

Characteristic Value Unit
Supply Voltage Vee +16 v
Power Dissipation Pq4 6.00 mwW
Lead Temperature o
(solding, 10 sec) Tlead +300 C
Operating Temperature Topr 0~ +70 °C
Storage Temperature Tstg -65~ +150 °C
ELECTRICAL CHARACTERISTICS
(Vcc=+5V to +15V, unless otherwise specified)
Characteristic Symbol Test Conditions Min Typ Max Unit
Supply Voltage Vee 4.5 16 \"
Supply Current’ | Vee=5V,R =00 6 12 mA
(low state) cc Vec=15V, R =0 20 30 mA
Timing Error (monostable) MT, Ra=2K to 100KQ
Initial Accuracy? C=0.14F 0.75 %
Drift with Temperature C=0.1uF 50 %
Drift with Supply Voltage 0.1 %/V
Veo =15V 9.0 10.0 11.0 \
Control Voltage Level Ve
Vec=5V 2.6 3.33 4.0 Vv
Ve =15V 10.0 \"
Treshold Voltage Vi
Vee =5V 3.33 \Y
Threshold Current® Iru 30 250 nA
i Veo=15V 45 5.0 5.6 Y
Trigger Voltage Vs
Ve =5V 1.1 1.67 2.2 \
Trigger Current I V=0V 0.5 2.0 pA
Reset Voltage® Vg 0.4 0.7 1.0 \Y
Reset Current In 0.1 0.6 mA
Vee =15V
lsink =10mMA 0.1 0.25 \
lsink =50mMA 04 0.75 \'
lsink =100mA 2.0 2.75 \Y
Output Voltage Low VoL Lok =200MA 25 v
Vcc =5V
lsink = 8MA 0.25 0.35 \Y
lsink =5MA 0.15 0.25 Vv
612
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NE556C LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS

(Vec=+5V to +15V, unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max Unit
Vee =15V
lsource =200mMA 12.5 Vv
Output Voltage (high) Vou lsource =100mMA 12.75 133 \
Veec=5V
lsource = 100MA 2.75 3.3 \"
Rise Time of Output Ta 100 nsec
Fall Time of Output Te 100 nsec
Discharge Leakage Current Io 20 100 nA
Matching Characteristics
Initial Accuracy? Men 1.0 2.0 %
Drift with Temperature 10 ppm/°C
Drift with Supply Voltage 0.2 0.5 %/V
Timing Error (astable) Ra, Rs =1k to 100kQ
Initial Accuracy? MT C=0.1uF 2.25 %
Drift with Temperature 2 Voo =15V 150 ppm/°C
Drift with Supply Voltage 0.3 %IV

Notes:

1. Supply current when output high typically 1.0mA less.

2. Tested at Vcc =5V and V¢c =15V

3. This will determine the maximum value of Ra +Rs for 15V operation.
The maximum total R=20MQ, and for 5V operation the maximum total R=6.6MQ.

4. Matching characteristic refer to the difference between performance characteristics for each timer section in the monostable
mode.

5. Specified with trigger input high.
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KA2302

LINEAR INTEGRATED CIRCUIT

TOY RADIO CONTROL ACTUATOR

The KA2302 is a monolithic integrated circuit designed for simple 2 func-
tion radio controlled car toy of which moving direction (forward, backward)
is change whenever input singnal is diminished bellow a threshold level.

FEATURES

e Includes

Amplifier, Detector, Comperator, Latch-Voltage Regulator, Actuator.
* Wide power supply voltage range (2.5V ~10V),
¢ Capable of driving small DC motors in both directions
¢ Minimum number of external parts required.

9

Sip Unit: mm

21.84

5.85

WVWWW

254

o
o
i+ 455

0.25
1.25
-3.00

—21.84 — f4—~1
?
BLOCK DIAGRAM
REGULATOR vece
DRIVER
OuUT 1
DRIVER 1
INPUT ( 2
C AMP COM-
DETECTOR PARATOR [ LATCH
OouT 2
s o e
NF DET GND
Fig. 1
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KA2302 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 11 \
Output Current (Continuous) lo (Cont) 0.7 A
Output Current (Surge) lo (Surge) 1.2 A
Power Dissipation Py 500 mw
Operating Temperature Topr -20~ +70 °C
Storage Temperature Tstg -45~ +125 °C

*.Mounted and soldered on a 50mmx50mm copper foil of PCB

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

Characteristic Symbol Test Condition Min Typ Max Unit
Circuit Current . lec Without Load 40 50 mA
Input Impedance Ri 10 KQ
Output Saturation Voltage Vsar lo=400mA 0.25 0.45 Vv
Output Sinking Current lsink 10 mA
Sensitivity Vi (sen) | f=1KHz 3.5 mv
Comparator Hysterisis HY 5 dB
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KA2302

LINEAR INTEGBATED CIRCUIT

TYPICAL APPLICATION CIRCUIT

1. Low Voltage Application Circuit

Rs 2.2K
MW ! 00
g + Cut sw
$R Ce 474 1004
<€ 33K
3V T—
T R422K —
[ vvv
¥ 11
1 $ R3 Cs Cc7
E P 470K 103 T 473
1 —\_J
KA2302
102 3 4 5 9 7 8 6
C2 | C12
20p KSC945Y b 473
1‘ M -
152 (M)
[
i
Rz —— C4 ..L Cs Co pd ﬂ C1t
2.2K /J; 103 ; 472 472/1; qF 224
/J7 m m KSAG43Yx 2
. Fig. 2
2, High Voltage Application Circuit
‘7 Rs 2.2K
o AAA
P e Ccu t
<R 47,
$ 33k i * 100%
T R4 2.2K
11 AN
11 —— C1 -]- \
: : T 180 :: R3 sw 3
11 <€ 470K 103 -473
I KA2302
1 2 3 4 5 9 7 6 8
— 3V
+—1 [ =
C2 KSCOEY L NC NC
20p-l-_ 9453 j; M
l
L1 : | C13 ——
473 —
1 c3|152(m) v
C10 >-——-H(SA643-V
I_‘ +| 33, +
R2 = C4 = cs o ;o ci2
20K J; 103 472 472I fl 22, 10,02
T
m /'—J7 m m
Fig. 3
619
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KA2303 LINEAR INTEGRATED CIRCUIT

TOY RADIO CONTROL ACTUATOR

The KA2303 is monolithic integrated circuit having 3 functions (Forward,
stop, Backward) designed for radio controlled toy car and other
equipment.

9 Sip Unit: mm

FEATURES

* Includes 0
Ampilifier, Detector, Comparator, Latch,Voltage Regulator, Actuator.
e Wide power supply voltage range (2.5V ~10V) T ol {Li025
* Very low quiescent circuit current (Stop: lcc =5mA). V v W v \/ vy%&i I
¢ Capable of driving small DC motors in both driections. 254 A 128
¢ Minimum number of external parts required. A i ——
. '

21.84

Y
t —

BLOCK DIAGRAM

REGULATOR (15 vece
9
DRIVER
ouT 1
' —| DRIVER 8
INPUT (2 AMP CoMm- :
DET PARATOR LATCH .
,_| DRIVER2 DRIVER
ouT2
6
Wy
:: DISABLE
<
—® 0 , ®
NF DET GND

Fig. 1
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KA2303

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 1 \
Output Current (Continuous) lo (cont) 0.7 A
Output Current (Surge) lo (surge) 1.2 A
Power Dissipation P, 500 mwW
Operating Temperature Topr -20~+70 °C
Storage Temperature Tstg -40~ +125 °C
ELECTRICAL CHARACTERISTICS
(Ta=25°C, Ve =5V)
Characteristic Symbol Test Condition Min Typ Max Unit
loel Without Load 40 50 mA
Circuit Current
lcc2 Stop 5 mA
Input Impedance Ri 10 KQ
Output Sturation Voltage Vsar lo =400mA 0.25 0.45 \
Output Sink Current lsink 10 mA
Sensitivity V; (sen) | f=1KHz 3.5 mv
Comparator Hysterisis HY 5 dB
621
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KA2303

LINEAR INTEGRATED CIRCUIT

TYPICAL APPLICATION CIRCUIT

-1. Low Voltage Application Circuit

——————
——— — -

_AAA
vy -L
Cs

Lo

Rs 2.2K
MWW '
c Ci3 t sw
b R4 6 47y 1004
1{ 33K
1 R4 2.2K av

31—-1||

3 ok 103 ; - 3
KA2303
1 2 3 4 5 6 7 8 9
C2 1 Ci2
20p KSC945Y 473
iE oM
152 (M) 1o
H e
wdee C4 - C8 Co C11
2;5 /'WI' 103 ; 472 472/1 = o,
m m 7 & KSAB43Yx2
Fig. 2
2. High Voltage Application Circuit
Rs 2.2K
Y AAAv ® "
L - 2'73 - Cu k
&£ R1 () 100,
$ 33K “
Ty R4 2.2K
| I
sw
b R3 Cs =C7
I : $ ok 103 473
KA2303
1 2 3 4 5 9 7 8
ce | T 1 =
20p KSC945Y NC  NC
ifzm
C13 473 _L
— 3V
Csa | 152 (M) =
I_L | oo KSAB43Y
- C4 = s Co - "Eb cu Ce
R2 103 472 472 g 22 10#5
2.2K
m m m m

Fig. 3
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KA2580A/2588A LINEAR INTEGRATED CIRCUIT

8-CHANNEL SOURCE DRIVERS

These integrated circuits, rated for operation with output voltages of up
to 50V and designed to link NMOS logic with high-current inductive loads,
will work with many combinations of logic-and load-voltage levels, meet-
ing interface 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 LEDs.

KA2588A is a high-current source driver similar to KA2580A, has separ-
ated logic and driver supply lines. lts 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 with in-line plastic package; KA2588A
is supplied in a 20-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

e TTL, CMOS, PMOS, NMOS Compatible
¢ High Output Current Ratings

¢ Internal Transient Suppression

¢ Efficient Input/Output Pin Structure

l 18 Dip Unit: mm
gl—ll—!l_ﬂ_ll‘lﬁf_\?_(\) ‘L‘:OT
T
») ols el |3
o el
1 4152 9
2296
I
¥s
0.5/ %
254
20 Dip Unit: mm

SCHEMATIC DIAGRAM
o] e
oo} B
oot m S—Dote 2
E_D"T_"_ 5 E——DGLN_ 17]
Do Do
E_DGLK_- &) E—D" i5]
IZ—[)GT_K_' 12 [Z__DGLI« o
oo 0 oot
+Vs [9] 70 sus/vee +vs 5] 2 NC
+vee [i0) +—{T1 suB/vee
KA2580A
KA2588A

n
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KA2580A/2588A

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS

(Ta=25°C, for Any One Driver unless otherwise noted)

Characteristic Symbol Value Unit
Output Voltage Ve 50 \
Supply Voltage (ref, sub) Vs 50 \
Supply Voltage (ref, sub, KA2588A) Vee 50 \
Input Voltage (ref, Vs) Vin -30 \"
Total Current lec +ls -500 mA
Substrate Current lsus 3.0 A
Power Dissipation (single output) Pd 1.0 w
(total Package)* 2.2 W
Operating Temperature Ta -20~+85 °C
Storage Temperature Tstg - 65~ +150 °C
* Derate at the rate of 18mW/°C above 25°C
TYPICAL OPERATING VOLTAGE
Vs Vinz (On) Vin (Oﬂ) Vee Vee (max) DVC Type
ov -15V~ -3.6V -05V~ 0V NA -50V KA2580A
+5V OV~ +1.4V +4.5V~ +5V i’i‘/ - :gx xggggﬁ
NA -38V KA2580A
+12V oV~ +8.4V +11.5V~ +12V <12V _38V KA2588A
NA -35V KA2580A
+15V oV~ +11.4V +14.5V ~ + 15V <15V _35V KA2588A
Notes

1) For simplication, these devices are characterized to the above with specific voltages for inputs, logic supply (Vs), load

supply (Vee), and collector supply (Vcc).

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 to provide

for normal circuit operation.
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KA2580A/KA2588A LINEAR INTEGRATED CIRCUIT

PARTIAL SCHEMATIC

} ? +Vs E m
372 2] > 17]
p—— E:EL: i)
10K [4] [15]
racd o] o b

4 @—% 13]

$ oK —Dor g f

‘ uT [3]
° E%K:_ SUB/VEE
)

ELECTRICAL CHARACTERISTICS (T.=25°C, Vs=0V, Vee =—45V unless otherwise noted)

Characteristic Symbol Test Conditions Min Max Unit
3';” =3§EV;—5OV 50 wA
Output Leakage Current lcex V= —0.4V, ‘
Vour = Vee = — 50V 100 A
T.=70°C )
&Lgt”e ”:’Szl;sm'"'"g Voltage Voe (sUs) | Vin=—04V, lour'=—25mA 35 v
Vin=-24V, loyr=—-100mA 1.8 Vv
Output Saturation Voltage Vce (sat) Vin==8.0V, loyr =-225mA 1.9 \
Vin==36V, loyr=-350mA 2.9 \"
b (o) Vin=-36V, loyr=—-350mA -500 A
Input Current Vin=-15V, loyr =—350mA -2.1 mA
In (off) zﬁl”;t: ;)500""’ Ta=70°C | g WA
lour =—100mMA, Ve <1.8V -24 \'
Input Voltage Vin (on) lout =—225mA, Ve <1.9V -3.0 \
lour =350mA, Vee<2.0V -3.6 \'
Vi (off) lour ==500pA, T,=70°C -0.2 \"
Clamp Diode Leakage Current Ir Vg =50V, T,=70°C 50 uA
Clamp Diode Forward Voltage vf 1f=350mA 2.0 \
Input Capacitance Cin 25 pF
Turn-On Delay teuL 05Vinto 05 Vour 5.0 uS
Turn-Off Delay teLn 0.5 Vn10 05 Vour 5.0 uS

Notes

1) Pulsed test, tp <300uS, duty cycle <2%.

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 Vin (on) voltage 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;.
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KA2580A/KA2588A LINEAR INTEGRATED CIRCUIT

PARTIAL SCHEMATIC
+ :/s vee [1] [20
Ef-Der
72K § Do, 8
IN o—AAA—I [4] —D=‘f_~_ 17]
10K ‘ [3] —[>-.-L"_ e
2 3 (6}—Dorpet-{3
4 —D"“[*_‘ i4]
g }Dore -0
ourt +Vs [3] 73 NC
s vee 277 suB/vee

ELECTRICAL CHARACTERISTICS (T.=25°C, Vs =50V, Vee =—40V unless otherwise noted)

Characteristic Symbol Test Conditions Min Max Unit
V|N = 4.5V, Vou'r =Vege=-45V 50 [AA
Output Leakage Current leex Vin= 46V, Vour =Vee =—45V
T.=70°C 100 wA
Output Sustaining Voltal e
(NO& ' 2 g voltag Voe (sus) | V=46V, loyr=—25mA 35 v
V|N =26V, |ou'|' =-100mA
Ref. Ve 18 v
Output Saturation Voltage Ve (sat) Vin=2.0V, lour = —225mA 1.9 Y]
Ref. Vcc
V|N =1.4V, IOUT =-350mA
Ref. Voo 20 v
Vin=14V, loyr= —350mA -500 [,LA
IIN (on) Vs =15V, VEE =-30V, _
Input Current Vi =0V, lour = —350mA 241 mA
lour =-500yA, T,=70°C
@) | Note 3) AT -50 pA
lour= —100mMA, Vce<1.8V 2.6 "
Input Voltage (Note 4) Vin (on) lour=-225mA, Ve <19V 2.0 v
loutr =—350mA, Ve <2.0V 1.4 \'
Vin (Off) lout = —500[IA, Ta=70°C 4.8 \)
Clamp Diode Leakage Current In V=50V, T.=70°C 50 A
Clamp Diode Forward Voltage \i If=350mA 2.0 Vv
Input Capacitance Cin 25 pF
Turn-On Delay teHL 0.5 V| to 0.5 Vout 5.0 uS
Turn-Off Delay teLH 0.5 V) to 0.5 Viout 5.0 uS

Notes

1) Pulsed test, tp<300u$S, duty cycle <2%.

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 Vin (on) voltage 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) Vcc must never be more positive than Vs.
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KA2580A/2588A

LINEAR INTEGRATED CIRCUIT

ALLOWABLE PEAK COLLECTOR CURRENT

ALLOWABLE PEAK COLLECTOR CURRENT AT 70°C AS

AT 50°C AS A FUNCTION OF DUTY CYCLE A FUNCTION OF DUTY CYCLE
© 500 »
g ||
g *° Voc=15V Vs
< KA2580A
£ a00 T KaesBeA
E 350 RECOMMENDED MAXIMUM OUTPUT CURRENT RECOMMENDED MAXIMUM OUTPUT CURRENT
g N\ \ \\ N A\ NN
330 IANAN \\ o \ o \\\\ NN
x 4
NS NN
200l NN N — - \\ NS N
3 NUMBER OF OUTPUTS ™SS NUMBER OF OUTPUTS "R S T
M CONDUCTING NN T CONDUCTING N
% 150 | - SIMULTANEOUSLY B | SIMULATANEOUSLY -
e ~
if 100
ES
0 10 20 30 40 50 60 70 80 90 100
PER CENT DUTY CYCLE
TYPICAL APPLICATIONS
+12v KA2588A KA2588A
+VDD
SEGMENT _ .I>°$_. 20)
SELECT | E D |; 2 [*]
E”j_‘ E_—D°I — 19 +VOD E_'D° | 19
PF{24>I, E——illll ’E;Dﬁl_ﬁ
B E g v o I et o GDer
' CHTero 119 | 2 :}‘—E—Dﬁ_*_ 16
U $ |
101 E—‘D’T —{s] < 1 E—‘—D"T_“_ 15]
:}_—E D T a1 E“|>LN_ 2]
BT 18 $ AN B> B
DIGIT R >3 Lig—
SELECT 777 —{9 |vs 12] —9}vs 12]
veo 9] vee 211} VEE FL_@ vee FE [y
<+12v —36V VEE

Vacuum Fluorescent Display Driver (Split Supply)

i

-V

3

0]
2]

2
[3]
(4]

5
[6]

[7]

@]

ﬁg@

SSISEEE 5 3 @

—48V
Vee

L

* Tlecommunicaiton Relay Driver (Positive Logic)

Telecommunication Relay Driver (Negative Logic)
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KA2803

LINEAR INTEGRATED CIRCUIT

LOW POWER CONSUMPTION EARTH 8 Dip Unit: mm
LEAKAGE DETECTOR
The KA2803 is designed for use in earth leakage circuit interrupters, for L
operation directly off the AC line in breakers. The input of the differen- 8 5 ‘-’T’
tial amplifier is connected to the secondary coil of ZCT (Zero Current O] rn { )
Transformer). The amplified output of differential amplifier is integrated &
at external capacitor to gain adequate time delay that is specified in 2 8
KSC4613. O °

) | - - _k
The level comparator generates high level when earth leakage current 1‘1 ‘F . 524
is greater than some level. ’

9.2
S

FUNCTIONS ¢
* Differential amplifier _05";
e Level camparator _°
e Latch circuit 254

FEATURES

¢ Low power consumption (P4=5mW, 100V/200V)

¢ Built-in voltage regulator

¢ High gain differential amplifier (Vr=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 (T.=-25°C~ +80°C)

APPLICATION CIRCUIT

1. Full Wave Application Circuit 2. Half Wave Application Circuit

LOAD LOAD

g —{1! 8 Regy 4 H —{1 Regu
t 4 lator . p R2
F 560 ' ¥ 560
5 D1 i !
[ Tzcr Rs ¢’ 6047y zct R D
Latch| ! H
3 antt B O ;; H Latch
De circui 362 ! 3 Det circuit
D3 | D4 lamp 0047y ! y Yo amp| L
4 C1 : 4 5
Ds R D6 ;O'Ojf‘ {
| Ls
¢ e A ’
Fig. 1 Fig. 2

C4
001u
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KA2803 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (T.=25°C)

Characteristic Symbol Value Unit
Supply Voltage VeelVee 20 \
Supply Current Is 8 mA
Power Dissipation (T, =25°C) Pq4 300 mwW
Operating Temperature Topr -25~+80 °C
Storage Temperature Tstge -65~ +150 °C
Lead Temperature (soldering 10 sec) Tlead 260 °C

ELECTRICAL CHARACTERISTICS (T.=25°C)

Characteristic Symbol Test Conditions Min Typ Max Unit
_ Voo =12V (-25°C) 580 pA
Supply Current 1 ls1 VgV, =300mV (25°C) 400 530 A
(80°C) 480 wA
Trip Voltage Voo =16V (-25°C~80°C) 10 13.5 17 | mVrms
VeV, =X
. . . Vec =16V (25°C)
glt:fr?;?t;al Amplifier Output hor VeV, =30mV 12 30 JA
Vop=1.2V
Differential Amplifier Output Voo =16V (25°C)
Current 2 lto2 Vop =06V 17 37 A
| VR, V1 short
Vgc=1.4V
Vos =08V
Output Current lo Vee=12V (-25°C) -200 uA
(+25°C) -100 pA
(+80°C) -75 uA
Latch on Voltage Vscon Vec =16V (25°C) 0.7 1.4 Vv
Latch Input Current lscon Vee =12V (25°C) 5 A
Vce =12V (-25 ~ 80°C)
Output Low Current losL Vos, =0.2V 200 A
Diff. Input Clamp Voltage Vioc lipc =100mA (-25 ~ 80°C) - 0.4 2 \
Maximum Current Voltage Vsm Ism =7mA (-25°C) 20 28 \
Supply Current 2 lsz VaVi=X (25~ 80°C) 900 | A
Vos=0.6
Latch Off Supply Voltage Vsott Vos =high (25°C) 7.0 \
. Vee =16V (25°C)
Response Time Ton VeV, =03V 2 4 msec
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KA2803 LINEAR INTEGRATED CIRCUIT

APPLICATION NOTE

(refer to full wave application circult Fig. 1)

The Fig 1 shows the KA2803 connected in a typical leakage current detector system.

The power is applied to the V¢c terminal (Pin 8) of the KA2803 directly from the power line.

The resistor Rg and capacitor Cg are chosen so that pin 8 voltage is at least 12V.

The value of Cgs is recommended above 14F 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 R, should be selected so that theé breaker satisfies the required sensing current.

The protection resistor R 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 Q to several kQ.

The capacitor C, is for the noise canceller and standard value of C, is 0.047xF. Also the capacitor C; is noise canceller
capacitance but it is not usually used.

When high noise is only appeared at this system 0.047xF 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 C; and the mechanism breaker.

This capacitor should be selected under 14F 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.
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KA2804

LINEAR INTEGRATED CIRCUIT

LINEAR INTEGRATED CIRCUIT

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 minimise 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 components in the
load circuit.

¢ Negative output current pulse up to 250mA-short circuit pro-
tection.

* Reference voltage output.

SCHEMATIC DIAGRAM
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KA2804

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Ratings Symbol Value Unit

Supply Voltage -Vs 8.2 Vv
Supply Current —ls 40 (average) mA
Synchronous Current lsvn 5.0 (rms) mA
Input Voltage Vv, =IVsl \%
Junction Temperature T, 125 °C
Operating Ambient Temperature Topr —-20to 70 °C
Storage Temperature Teig -651to0 150 °C
Power Dissipation P 350 mwW
ELECTRICAL CHARACTERISTICS
(Vs=8.0V, Vsyn =100 t0 115V ms, Ta =25°C, f=50/60Hz)

Characteristic Symbol Test Condition Min Typ Max Unit
Circuit Current —ls Pin 5, Rsyn =56K — 2.0 25 mA

Pin 5, Is=2.5mA
Supply Voltage 1 -Vs1 Reyn =56K 72 — 84 \
Pin 5, Is=20mA

Supply Voltage 2 -Vs2 Reyn =56K 72 — 86 \
Synchronous Current lsyn Pin 8 0.3 — — mA
Output Pulse Width Te Pin 6, Rsyn =56K — 200 — uS
Output Voltage Vo Pin 6, lo =200mA 4.2 52 —_ \Y
Output Current lo Pin 6, Ro=25 200 250 — mA
Output Leakage Current lo Pin6 — — 2.0 A
Input Offset Voltage Vio Pin 3,4 — 2.0 5.0 mv
Input Bias Current I Pin 3,4 — 0.5 1.0 A
Common Mode Input .
Voltage Range —Viewm Pin 3, 4 0 — 5.7 \Y
Output Leakage Current lic Pin 2 — — 0.2 WA
Reference Voltage -Vg Pin 1, ls=1uA — 36 — \
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KA2804 LINEAR INTEGRATED CIRCUIT
APPLICATIONS
ON-OFF TEMPERATURE CONTROL
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KS7126 LINEAR INTEGRATED CIRCUIT

3 1/2 DIGIT A/D CONVERTER 40 Dip Unit: mm

GENERAL DESCRIPTION _
: ) . . . I T

The single chip CMOS KS7126 incorporates all the active devices for a o g b
3 1/2 digit analog-to-digital converter to directly drive an LCD display. The x E Ok
internal oscillator, voltage reference and display segment/backplane § d %
drivers simplify system integration, reduce board space requirements ‘a” d !
and lower total cost. A low cost, high resolution-0.05%-indicating meter LSS Ly 4 B
requires only a display, four resistors, four capacitors and 9V battery. ;] E oo g i
The KS7126 dual slope conversion technique rejects interference signal '3 :?, 2 'E o §
when the integration time is set to a multiple of the interference signal : i
period. This is especially useful in industrial measurement environments =T‘ MINL 05 8 =
where 50, 60 and 40Hz line frequency signals are present. With an auto- MIN28| | [MAX55 13+0.15
zero error less than 104V, zero drift less than 1,V/°C, input bias current ——
of 10pA max and rollover error of less than one count, the KS7126 brings W
exceptional value to the portable battery powered field. L ~005]
In addition, the differential input and reference allows the measurement 152718
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-
ponents.
FEATURES
¢ Long Battery Life: 800 Hours Typical
¢ Auto-Zero Cycle
¢ Guaranteed Zero Reading With Zero Input
* Low Noise: 15,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 Dissipation: 500,W Typical, 900xW Maximum
¢ Internal Clock Circuit ‘
¢ Drop-In Replacement for TSC7126, ICL7126
TYPICAL APPLICATIONS
* Thermometry ¢ Digital Scales
¢ Bridge Readouts (Strain Gauges, Load Cells, Null Detectors) e LVDT Indicators
¢ Digital Meters ¢ Portable Instrumentation

— Voltage/Current/Ohms/Power e Power Supply Readouts

—pH * Process Monitors

— Capacitance/lnductance ¢ Photometers

— Fluid/flow Rate/Viscosity/Level
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KS7126 - C-MOS INTEGRATED CIRCUITS

ABSOLUTE MAXIMUM RATINGS

Characteristic Symbol Value Unit
Supply Voltage Vee 15 \
Analog Input Voltage (Either Input) (1)) Vi Vee ~Vee \
Reference Input Voltage (Either Input) Vrer Vee~Vee \
Clock Input Voo Text~Vee \
Power Dissipation Pd 800 mwW
Operating Temperature Ta 0~+70 °C
Storage Temperature Tstg -65~ +160 °C
Lead Temperature (Soldering, 60 Sec)| Tl 300 °C

ELECTRICAL CHARACTERISTICS

Characteristic Test Conditions Min Typ Max Unit
. Vin=0.0V Digital
Zero Input Reading Full Scale=2000mW ~000.0 | +000.0 | +000.0 | Reading’
Zero Reading Drift Vin=0, 0°C<T,<70°C 0.2 1 uVI°C
! . . Vin = Vrer 999 999 1000 | Digital
Ratiometric Reading Vrer =100mV 1000 Reading
Linearity (Max. deviation from best Full'Scale=200mV 1 +02 +1 Counts
straight line fit) or Full Scale=2.000V ’
Rollover Error
(Difference in reading for equal —Viy = +Vjy =200.0mV -1 +02 | +1 |Counts
positive and negative reading near
Full Scale)
Noise (Pk-Pk value not exceed Vi =0V 15 Ry,

95% of time)
Leakage Current @ Input Vin=0V 1 10 pA
VCM =+1V, V|N =0V

Common Mode Rejection Ratio (4) Full Scale = 200.0mV 50 wVIV
Scale Factor Temperature Vin=199.0mV 1 5 m/°C
Coefficient 0<T.<70°C (Ext. Ref. 0 ppm/°C) pp
Temp. Coeff. of Common 250KQ between Common and positive

. L 80 ppm/°C
(with respect to positive supply) supply
Analog Common Voltage 250K between Common and positive

. - 2.4 2.8 3.2 Vv
(with respect to positive supply) supply
Pk-Pk Segment Drive Voltage e
(Note 5) Ve ~Vee =9V 4 5 6 \
Pk-Pk Backplane Drive Voltage
(Note 5) Voo~ Vee =0V 4 5 6 v
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KS7126 C-MOS INTEGRATED CIRCUITS

Notes

1) Input voltages may exceed the supply voltages provided the input current is limited to +100gA.

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 in phase with segment drive for ‘off’ segment, 180 out of phase for ‘on’ segment. Frequency is 20 times

conversion rate. Average DC component is less than 50mV.
6) During auto-zero phase, current is 10 ~ 20¢A higher, 48KHz oscillator, Figure 2, increases current by 8yA (Typ.)

TYPICAL OPERATING CIRCUITS

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

PIN CONFIGURATION
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KS7126

C-MOS INTEGRATED CIRCUITS

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 Fi Activates the F section of the units display.
7 Gy Activates the G section of the units display.
8 E, Activates the E section of the units display.
9 D, Activates the D section ofthe units display.
10 C. Actatives the C section of the tens display.
11 B, Activates the B section of the tens display.
12 A Activates the A section of the tens display.
13 F. Activates the F section of the tens display.
14 E, Activates the E section of the tens display.
15 Ds Activates the D section of the hundreds display.
16 B; Activates the B section of the hundreds display.
17 Fs Activates the F section of the hundreds display.
18 E; 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 Gs Activates the G section of the hundreds display.
23 As Activates the A section of the hundreds display.
24 C; Activates the C section ofthe hundreds display.
25 Gy 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 Vint sion rate is 3 reading per second, a 0.047xF 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 Vbuff Integration resistor connection. Use;TQOK fora 200mV full-sé;;Ta\;g_e»énd
a 180K for 2V full-scale range.
The size of the auto-zero capacitor influences the system noiseYIJ'Q)ESJF
29 Caz capacitor for a 200mV full-scale, and 0.033xF capacitor forAa 2V full-scale.
See paragraph on AUTO-ZERO CAPACITOR fo more details.
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KS7126 ~ C-MOS INTEGRATED CIRCUITS

PIN DESCRIPTION (Continued)

Pin Number Name Description
30 Vin— The low input is connected to this pin.
31 Vin+ The high input signal is connected to this pin.

This pin is primarily used to set the analog common-mode voltage for bat-
tery operation or in sytem where the input signal is referenced to the power
supply. See paragraph on ANALOG COMMON on more details. It also acts
as a reference voltage source.

33 Cref-— See pin 34

A 0.1u4F capacitor is used in most applications. If a large common mode vol-
tage exists (for example the Vin pin is not at analog common), and a 200mV

32 Analog Common

34 Cref+
\ scale is used, a 1.0uF is recommended and will hold the rollover error to 0.5

count.

35 Vref— See pin 36.
The analog input required to generate a full-scale output (1.999 counts).

36 Vref+ 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 Vcc) all segments will be turned ON and the

37 Test display should read —1888. It may also be used as a negative supply for ex-
ternally generated decimal points. See paragraph under TEST for additional
information.

38 0SC; See pin 40.

39 0SC; See pin 40.
Pins 40, 39, 38 make up the oscillator section. For a 48KHz clock (3 read-

40 0SC, ings per second) connect pin 40 the junction of a 180K resistor an a 50pF

capacitor. The 180K resistor is tied to pin 39 an the 50pF capacitor is tied
| topin38. '

n
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KS7126 LINEAR 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 (INT) and (3) de-integrate (DE).

CREF + REF HI

r“' TO DIGITAL SECTION

INHI@

3

COMPARATOR

INT DE(-)
AZ

DE (+) DE (-)

COMMON (32)4

INT é A/Z & DE (%)
INLO B)—

&

Flg. 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 10xV.

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 Hl and IN LO 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 LO 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(\\51_»)

REF

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 mode 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 | LINEAR INTEGRATED CIRCUIT

Differential Reference

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 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. However, by selecting the reference capacitor large enough 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)

ve[ 1
REF HI F—1 Ve 27KQ
6.8 VOLT 200K

REF LO |~ ZENER N

— ICL 8069

1.2 REFERENCE
REF LO
COMMON

Fig. 4: Using an External Reference

[v+ V+
- —L""T
| |
| |
| |
! |
|
KS7126 | [ TO LCD
P 1')0——— DECIMAL
2 e _} POINT
GND
TEST -
oToLoD
BACK PLANE

Figure 5: Simple Inverter for Fixed Decimal Point

Analog Common

This pin is included primarily to set the common mode voltage for battery operation or for any system where the 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%/%), low output impedance (©15%), and
a temperature coefficient typically less than 80 ppm/°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 8°C, 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 LO 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 applications IN LO 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
the common mode voltage from the reference system.
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KS7126 LINEAR INTEGRATED CIRCUIT

Within the IC, analog COMMON is tied to an N channel FET that can sink 100gA 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 14A of source
current, so COMMON may easily be tied to a more negative voltage thus overriding the internal reference.

Test

The TEST pin serves two functions. It is coupled to the internally generated digital supply through a 5002 resistor. Thus
it can be used as the negative supply for externally generated segment drivers such as decimal points 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 V¢c) all segments will be turned on and the display
should read — 1888. The TEST pin will sink about 10mA under these conditions.

CAUTION: |n 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 7126. 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 frequency 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 LO and IN HI are reversed, this indication can be reversed also, if desired.
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3 217
r LG PHASE DRIVER
TYPICAL SEGMENT OUTPUT,
Segment l LATCH I
"Output
2mA
Hundred: hundreds| Tens Units |—¢
Internal Digital Ground
To Switch Drivers
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Fig. 7: Digital Section
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KS7126 LINEAR INTEGRATED CIRCUIT

System Timing

Fig. 8 shows the clocking arrangement used in the 7126. Three basic clocking arrangements can be used
1. An external oscillator connected to pin 40

2. A crystal between pins 39 and 40. | >a . .
3. An R-C oscillator using all three pins 4 TO

COUNTER

EXTERNAL
OSCILLATOR

Fig. 8: Clock Circuits TEST

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 integrate (1000 counts), reference de-integrate (0 t0.2000 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, 333;KHz, etc. should be selected. For 50Hz rejection, oscillator frequencies of 663,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 uA of quiescent current. They can supply ~ 1A
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, 1.8MQ is near optimum and similarly 180K 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 Ciyr are 0.047F,
for 1/sec (16KHz) 0.15uF 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-
quate for this application, polypropylene capacitors give undetectable errors at reasonable cost. At three readings/sec., a
750Q 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 0.32uF capacitor is recommended. On the 2 Volt scale, a 0.033uF capacitor increases the speed of recov-
ery from overload and is adequate for noise on this scale.

4. Reference Capacitor

A 0.14F capacitor gives good results in most applications. However, where a large common mode voltage exists (i.e. the
REF LO pin is not analog COMMON) and a 200mV scale is used, a large value is required to prevent roll-over error. Gener-
ally 1.0xF 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~ ;% For 48KHz clock (3 readings/second) R=18KQ

‘ B
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KS7126

LINEAR INTEGRATED CIRCUIT

To pin 1 l Scale factor adjust
oso o 18oKe - L (Vref =100mV for AC to RMS) 100KQ
s B 50pF - ACIN
REF HI E 1 ana 470KQ -
REF LO [ WM\ MA .
G B =onr  10ka | 220k0 177 ke % o
common B—— 1 b 3 2.2Mo
INHI 5 T 43K & T“‘F 24 T n
ks7i26  IN LO [F3—0-224-180K0 ..L M 1}
Az B =
BUFF [T 10.F = 0.22uF
ICII =M47 F 5 100pF (for optimum band width)
8 o : 5000 M
3
o~ E TO DISPLAY
Ga
BP TO BACK PLANE
Figure 9: AC to DC Converter with KS7126. Test is Used as a Common
[¢] > SIS
Mode Reference Level to Ensure Compatibility with Most Op-amps.
To pin 1
To pin 1 0
— 180KQ —
= Set Vret =1.000V Set Vref =1000mV
—
= S0pF / | 50pF \
. _.—_~"——1
0 Vce ] —My 7‘——0 +5V
1, 250Ke  240KQ s34, 10KQ Me 68V
K - s O14F MQ 1 1MQ
S7126 ‘ AAA KS7126 [ 0.4,F
— = vy o IN ] =—MWNV——O0
[ 1-0022:F F— o033,F = °
] |-1.8Me ’;——H -
] ] 180KQ S
] 0.0474F S i $
[ +— 7500 © VEE ] 0O -5V
—:,J } TO DISPLAY 5 TO DISPLAY
- 5
———J TO BACK PLANE [ }—— TO BACK PLANE

Figure 10: Recommended Values for 2.000V Full-Scale,

Three Readings Per Second.

Figure 11: KS7126 with Zener Diode Reference.
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KS7126

LINEAR INTEGRATED CIRCUIT

40

—— To pin 1

%@ Set Vref =100.0mV

[ —A
] 50pF
[

i—T—M’v—M—J

A 250K 240KQ
g
[ —¢

KS7126 = _ o
] 033,F ToF 0
+——- 180k =

0.047uF e

7500 T
=
4 TO DISPLAY
]
[ —— TO BACK PLANE

Figure 12: KS7126 Using the Internal Reference. 200.0mV
Full-Scale, Three Readings Per Second, Floating Supply

Voltage (9V Battery).

To pin 1

KS7126

o
%_mO.SSuF—-‘

} TO DISPLAY

—_— TO BACK PLAME -

I

Lt

|

*Values depend on clock frgeucny. See figure 10, 12, 15.

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

Topin1

Y
o

3
50pF
———— “1o0ke

| I

AN—AW+—AAA+—O
201, 20K
onF M
KS7126 Yoy 1—*‘&———3 IN

——

O O

TO DISPLAY

TO BACK PLANE

Figure 13: KS7126 Operated From Single +5V
Supply. An External Reference Must Be Used.

To pin 1
— 40 560KQ Ia—

Set Vref=100.0mV

F—A
50pF 20ke /
F————

200KQ 27KQ

LILICILIL

F—a01F A v
S Sl e TSC9491CJ
;___. 01,F MmQ

KS1726 fl—-033uF % ° IN

[ 180KQ
— Ml o15,F
[} —0 VEE
él } TO DISPLAY
S’—‘ TO BACK PLANE
21

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

Topin 1

20 vee 9 40

= Scale factor adjust & =

n To logi

5 50pF 100k, me | b v g

] < ] [ ]

7 A & 100K

] T W/ » < ] ]

I =Tt 200KQ 172KAQ """ O ] Tologic

L — VYY V¥V & = anD
KS7126 ] X O] ]

5 S92 N B O V A n KS7126 ]

L L. = Silicon NPN O ]

[ -033uF 4l —m =, MPS3m4or - =

= = similar E %

] T O Range :] ' < !‘—- O 5]—0 VEE

— TO DISPLAY (1 O ]

U Range A= =

]~ TO BACK PLANE ﬂ:

—_—2 20 21

CD4023 )
or 74C10 . 4077°< l:
Figure 16: KS7126 Used as a Digital Centigrade Figure 17: Circuit for Developing Underrange and Overrange

Thermometer. A Silicon Diode-Connected Transistor Has ~ Signals from|KS7126 Outputs.
a Temperature Coefficient of About 2mV/°C.

To pin 1

————— 40
[ 560K2—)

AR
u — | set Vref 1,000V
] 50pF
! AAA L AAA
= A AL vy v
5: 014F 250KQ 240KQ
= O14F
KS7126 u T —MWy————o
i 00224F 1}
22 A 1.8MQ

; 1t 0.15xF
] vee
= } TO DISPLAY
[
= TO BACK PLANE
21

*Values depend on clock frequency. See Figure 10, 12,15

Figure 18: Recommended Component Values for 2.00V Full-Scale, One Reading Per Second.
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MC1488 LINEAR INTEGRATED CIRCUIT

QUAD LINE DRIVER 14 Dip Unit: mm
The MC1488 is a monolithic quad line driver designed to interface data
terminal equipment with data communications equipment in con-
formance with the specifications of EIA Standard No. RS-232C. 13
o
<t o w0
o s ¥ |8
FEATURES Ty S
¢ Current Limited Output:L +10mA typ :
¢ Power-Off Source Impedance: 300 Ohms min e——L ﬁ‘! o
* Simple Slew Rate Control with External Capacitor <=
* Flexible Operating Supply Range 02'554;‘
SCHEMATIC DIAGRAM |(1/4 of Circuit Shown)
vec 14 O
f; 8.2K }E 6.2K
PIN4, 9, 120R 2 a <
INPUTO——fj¢——4
x
INPUT o——k— s
PIN5, 10, 13 ¥ g 3000
l[ AVAVAV 0
OUTPUT
x A 4 PIN9, 6,8, 110r3
Z a6k >
; — x
T
GND 7°O-
—_— < ‘I
10K :E -
§;7K ;; 70
VEE1 O— - ‘
ABSOLUTE MAXIMUM RATINGS
, ‘Characteristic Symbol Value Unit
Power Supply Voltage Vee +15 Voc
Vee -15
Input Voltage Range Vir -15=<Vjr<70 Vbe
Output Signal Voltage Vp +15 Vbe
Power Derating (Package Limitation, Ceramic and
Plastic Duak-In-Line Package) Po 1000 mw
Derate Above T,=+25°C 1/R6a 6.7 r:nWI°C
Operating Temperature Range Ta Oto +75 °C
Storage Temperature Range Tstg -65to0 +175 °C
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MC1488 LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS

(Vee =9.0£10%V, Vee =-9£10%V, T,=0~75°C unless otherwise noted)

Characteristic Symbol Test Conditions Min | Typ | Max | Unit | Fig
Input Current 1 Iy Low Logic State (V. =0) 1.0 1.6 mA 1
Input Current 2 he R/Izil—sog{f) State 10 73 1

- Vi =08V, R, =30KQ e | 7
Vee=9.0V, Vge = — 9.0V
Output Voltage-High Logic State Von Vi =0.8V, R.=3.9KQ . 05 \Y 2
Vee=13.2V, Vge =-13.2V ’
) Viu=19V, R =30KQ ~ GT _,
Vee=9.0V, Veg =-9.0K
Output Voltage-Low Logic State VoL Vi=19V, R =39KQ o | -105 \% 2
Vee=13.2V, Vge =-13.2V :
Output Short Circuit Current [ los+ Positive 6 10 12 mA
Output Short Circuit Current J los- Negative - 647— 10 | —-12 | mA
Output Resistance J Ro Voo =Vee =0, IVo=42.0V 300 Q
Viu=19V, Vcc =+9.0V 15 20
V. =0.8V, Vee= +9.0V 4.5 6
Positive Supply Current (Ri=) lce | Vi =19V, Voo = +12V o 25 mA 5
V=08V, Vec=+12V 55 7
Viu=1.9V, Vec= + 15V 34
V. =08V, Vec=+15V 12
Vi =19V, Vee =—9.0V -13 | =17 | mA
V. =08V, Vgg =-9.0V -500| pA
Vin=19V, Vge =-12V -18 | =23 | mA
e ViL=0.8V, Vee = — 12V Ts00| uA | O
Viu=19V, Vge =-15V -34 | mA
Vi =08V, Vgg =-15V -25| mA
Power Consumption Pc Ve =90V, Vee =-90V 333 | mw
Vee=12V, Vgg= — 12V 576
* Maximum package power dissipation may be exceeded if all outputs are shorted simultaneously.
SWITCHING CHARACTERISTICS
(Vec=9.0£1%V, Vee =-9+1%V, T,=0~25°C)

Characteristic Eymbol Test Conditions Min | Typ | Max | Unit | Fig
Propagation Delay Time tpLH Z;=30K and 15pF 275 | 350 nS 6
Fall Time truL Z;=3.0K and 15pF 45 75 nS
Rise Time trim Z;=3.0K and 15pF 55 100 nS

w
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MC1488 - LINEAR INTEGRATED CIRCUIT

FIGURE 1 — INPUT CURRENT FIGURE 2 — OUTPUT VOLTAGE

+9V -9V +9V -9V

VoL Q

VoH f -———(9) (s?——o » *

g VOH: VoL
+0.8V

FIGURE 3 — FIGURE 4 —
OUTPUT SHORT CIRCUIT CURRENT OUTPUT RESISTANCE (POWER OFF)

Vce VEE
0 o

+19v

- los

+los

+0.8V
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MC1488 LINEAR INTEGRATED CIRCUIT

FIGURE 5 — POWER SURPPLY CURRENTS

vce

+19V

VIH

ViL

+08V

VEE

FIGURE 6 — SWITCHING RESPONSE

/iax

+3V

15pF

F

+15V

ein oV

tPLH
tPHL
VO
50%
tTLH

tTHL and tTLH Measured 10% to 90%
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MC1488 LINEAR INTEGRATED CIRCUIT

APPLICATION INFORMATION

The Electronic Industries Association (EIA) RS232C specification detail the requirements for the interface between data
processing equipment and data communications equipment. This standard specifies not only the number and type of interface
leads, but also the voltage levels to be used. The MC1488 duad driver and its companion circuit, the MC1489 quad receiver,
provide a complete interface system between DTL or TTL logic levels and the RS232C defined levels. The RS232C require-
ments as applied to drivers are discussed herein.

The required driver voltages are defined as between 5 and 15-volts in magnitude and are positive for a logic “0” and negative
for alogic “1”. These voltages are so defined when the drivers are terminated with a 3000 to 7000-ohm resistor. The MC1488
meets this voltage requirement by converting a DTL/TTL logic level into RS232C levels with one stage of inversion.

The RS232C specification further requires that during transitions, the driver output slew rate must not exceed 30 volts per
microsecond. The inherent slew rate of the MC1488 is much too fast for this requirement. The current limited output of the

FIGURE 12 — SLEW RATE Vs CAPACITANCE
FOR Isc=10mA

1000

N
N
A ¥
\
100
N
N
‘i N
g
w (I
g
g 1l
g N L
] N
a3 ° = i
i
] N\, m
|
\‘
N
\
10
10 10 100 1,000 10,000

C, CAPACITANCE (pF)

device can be used to control this slew rate by connecting a capacitor to each driver output. The required capacitor can be
easily determined by using the relationship C=los x AT/AV from which Figtﬂ’e 12 is derived. Accordingly, a 330-pF capaci-
tor on each output will guarantee a worst case slew rate or 30 volts per microsecond.

The interface driver is also required to withstand an accidental short to any other conductor in an interconnecting cable.
The worst possible signal on any conductor would be another driver using a plus or minus 15-volt, 500-mA source. The MC1488
is designed to indefinitely withstand such a short to all four outputs in a package as long as the power-supply voltages are
greater than 9.0 volts (i.e., Vcc >9.0 V:Vee < —9.0V). In some power-supply designs, a loss of system power causes-a low
impedance on the power-supply outputs. When this occurs, a low impedance to ground would exist at the power inputs to
the MC1488 effectively shorting the 300-ohm output resistors to ground. If all four outputs were then shorted to plus or minus
15 volts, the power dissipation in these resistors would be excessive. Therefore, if the system is designed to permit low

o—p—"--------- +----
vee }14 +14 b4
I voiase
MC1488 MC1488 | MC4ss |
reemsy
-0 -0 0 -0 ©O-4-4 Lo
s [ > P
1
o o o177 _ |
e—:D)“o O—:DP_O O-f-i..../o'?, ©
)
o o O™
[ 1.
o e S Dpto oI e
] ]
o o+ |
Do e o Sl p
O 0 0—1—1-.-,' !
Lmmpmmed
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MC1488 LINEAR INTEGRATED CIRCUIT

impedances to ground at the power-supplies of the drivers, a diode should be placed in each power-supply lead to prevent
overheating in this fault condition. These two diodes, as shown in Figure 13, could be used to decouple all the driver pack-
ages in a system. (These same diodes will allow the MC1488 to withstand momentary shorts to the £25-volt limits specified
in the earlier Standard RS232B.) The addition of the diodes also permits the MC1488 to withstand faults with power-supplies
of less than the 9.0 volts stated above.

The maximum short-circuit current allowable under fault conditions is more than guaranteed by the previously mentioned
10mA output current limiting.

Other Applications

The MC1488 is an extremely versatile line driver with a myriad of possible applications. Several features of the drivers
enhance this versatility:

1. Output Current Limiting — this enables the circuit designer to define the output voltage levels independent of power-
supplies and can be accomplished by diode clamping of the output pins. Figure 14 shows the MC1488 used as a DTL to MOS
translator where the high-level voltage output is clamped one diode above ground. The resistor divider shown is used to reduce
the output voltage below the 300mV above ground MOS input level limit.

2. Power-Supply Range — as can be seen from the schematic drawing of the drivers, the positive and negative driving
elements of the device are essentially independent and do not require matching power-supplies. In fact, the positive sup-
ply can vary from a minimum seven volts (required for driving the negative pulldown section) to the maximum specified 15
volts. The negative supply can vary from approximately —2.5 volts to the minimum specified the positive or negative sup-
plies as long as the current output limits are not exceeded. The combination of the current-limiting and supply-voltage fea-
tures allow a wide combination of possible outputs within the same quad package. Thus if only a portion of the four drivers
are used for driving RS232C lines, the remainder could be used for DTL to MOS or even DTL to DTL translation. Figure 15
shows one such combination.

FIGURE 14 — FIGURE 15 —
MDTL/MTTL-TO-MOS TRANSLATOR LOGIC TRANSLATOR APPLICATIONS

v motL 2| 3 MRTL OUTPUT
INPUT ~0.7V 10 437V
: MOS OUTPUT
114 MC1488
Vss =GND) MDTL 4
MDTL (WITH ) NAND ©— 6 +30V MDTL OUTPUT
Il\'/\IIT;LLT GATE  o— -0.7Vto +5.7V
INPUT 5
s |mcass
MDTL o 8 +5V o MHTLOUTPUT
MHTL o ©- ~0.7V to 10V
Y oy INPUT &
12
MOTL ot — | u MOS OUTPUT
13 L=

MMOS My o 5
INPUT 2 L oVito oV
$ 10K
1407 01

]
+12V -12v
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MC1488 LINEAR INTEGRATED CIRCUIT

FIGURE 7 — TRANSFER CHARACTERISTICS FIGURE 8 — SHORT CIRCUIT OUTPUT CURRENT
Vs POWER-SUPPLY VOLTAGE Vs TEMPERATURE
+12 +12
\
\
o vee =VEE|=t12V 2100 —
+9. <+ T ——
| £ o —
Vee=Vee =19V s
+60 t E‘+6'°
| g
S Vee =Vee =+6V 3,20
g 2
= =
2 o0 3 0
g = 19v Vee =9V
= = ©
2 [+ Vi
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=3 (%]
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7]
-90 -90 \/7
{1 .
—12 2 L=
0 02 04 06 08 10 12 14 16 18 20 -55 0 425 +75 +125
Vin, INPUT VOLTAGE (V) T, TEMPERATURE (°C)
FIGURE 9 — OUTPUT SLEW RATE Vs LOAD FIGURE 10 — OUTPUT VOLTAGE
CAPAC!TANCE AND CURRENT LIMITING CHARACTERISTICS
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— CL N 2 los —+= \
— e
- l.ﬂ.[ \ -12 5y
N\ _6l VI:/)_D#\/
\ 08V veo —vee sov 7 -
10 -20
10 10 100 1,000 10,000 16 —12  -80 -40 0  +40 +80 +12 +16
CL, CAPACITANCE (pF) Vo, OUTPUT VOLTAGE (V)
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MC1489/1489A LINEAR INTEGRATED CIRCUIT

QUAD LINE RECEIVER 14 Dip Unit: mm
The MC1489 monolithic quad line receivers are designed to interface
data terminal equipment with data communications equipment in con-
formance with the specifications of EIA Standard No. RS-232C. .
14 8 Le
s B B s B o B T—r T c"
wn
FEATURES ° EE
* Input Resistance — 3.0K to 7.0 kilohms ‘T‘_ﬁj’ > 7 —L
* Input Signal Range — + 30 Volts 104
* Response Control — —_‘[ 0g
a) Logic Threshold Shifting 7=
b) Input Noise Filtering ‘;5;4«5
SCHEMATIC DIAGRAM
(1/4 OF CIRCUIT SHOWN)
14 Vce
3 $ 5k 1
. RF
RESPONSE CONTROL 2 O My
I :—-——O OUTPUT
INPUT 1 O %25 K I :
7 $ ok
[ Mctase | mc14soA
RF
| e7ka 16K
0O 7, GROUND
ABSOLUTE MAXIMUM RATINGS
Characteristic Symbol Value Unit
Power Supply Voltage : Vee 10 Vbe
Input Voltage Range Vir +30 Voc
Output Load Current n 20 mA
Power Dissipation Pp 1000 mwW
Derate Above T, =+25°C 1/04a 6.7 mwW/eC
Operating Temperature Ta Oto +75 °C
Storage Temperature Tstg -65to0 +175 °C
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MC1489/MC1489A

LINEAR INTEGRATED CIRCUITS

ELECTRICAL CHARACTERISTICS

(Vee =5.0%10%V, T,=0~75°C unless otherwise noted)

Characteristic Symbol Test Conditions Min Typ Max Unit
Viu=5V 3.6 8.3
Positive Input Current lin mA
V]H =30V 043
Vi = -25V -36 -8.3
Negative Input Current I mA
Vi = -3.0V -0.43
Input Turn-On Thereshold Voltage Vin T.a=25°C, VoL<0.45V
MC1489 1.0 1.5 \
MC1489A 1.75 1.95 2.25
- O
Input Turn-Off Threshold Voltage Vi Ta=25°C, Vouz25V, 0.75 1.25 \Y
IL.=05mA
. V=075V, I =-05mA 2.5 4.0 5.0
Output Voltage High Vor Input Open, I = — 0.5mA 25 40 50 v
Output Voltage Low Voo Vi.=3.0V, IL.=10mA 0.2 0.45 \'
Output Short Circuit Current los -3.0 -4.0 mA
Power Supply Current lec All gates “on”, lour =10mA, 16 26 mA
V|H =50V
Power Consumption Pc -Vig=5.0V 80 130 mw
SWITCHING CHARACTERISTICS
(Vec=5.0+1%V, T,=25°C, See Fig. 1)

Characteristic Symbol Test Conditions Min Typ Max Unit
Propagation Delay Time teLn R.=39KQ 25 85 nS
Rise Time trin R.=39KQ 120 175 nS
Propagation Delay Time teuL R, =390KQ 25 50 nS
Fall Time traL RL=390KQ 10 20 nS
u

654

%SAMSUNG SEMICONDUCTOR



MC1489/1489A

LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT

Fig 1 — SWITCHING RESPONSE

+5Vde
RL
All diodes
1N3064
or equiv

EO

1o
+3V ,;

50% 50%

tTLH and tTHL
measured
10% ~ 90%

CL =15pF=total parasitic capacitance, which includes
probe and wiring capacitances

TYPICAL CHARACTERISTICS

(Vcc =50 Vdc Ta=+25°C unless otherwise noted)

Fig. 8 — TYPICAL TURN-ON THRESHOLD Vs
CAPACITANCE FROM RESPONSE CONTROL PIN TO
GND

e
.

I\

Ew, AMPLITUDE (V)

%
&A
2

\

N\

10 100 1000 10,000
PW, INPUT PULSE WIDTH (ns)

Ein, AMPLITUDE (V)

Fig 2 — RESPONSE CONTROL NODE
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E 1/4

MC1489A
VCA &—

RESPONSE NODE

L v
C, capacitor is for noise filtering
R, reistor is for threshold shifting

Fig. 9 — TYPICAL TURN-ON THRESHOLD Vs
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MC1489/1489A LINEAR INTEGRATED CIRCUIT

APPLICATION INFORMATION

General Information

The Electronic Industries Association (EIA) has released the RS-232C specification detailing the requirements for the inter-
face between data processing equipment and data communications equipment. This standard specifies not only the number
and type of interface leads, but also the voltage levels to be used. The MC1488 quad driver and its companion circuit, the
MC14889 quad receiver, provide a complete interface system between DTL or TTL logic levels and the RS-232C defined levels.
The RS-232C requirements as applied to receivers are discussed herein.

The required input impedance is defined as between 3000 ohms and 7000 ohms for input voltages between 3.0 and 25
volts in magnitude; and any voltage on the receiver input in an open circuit condition must be less than 2.0 volts in magni-
tude. The MC1489 circuits meet these requirements with a maximum open circuits meet these requirements with a maxi-
mum open circuit voltage of one Vege.

The receiver shall detect a voltage between —3.0 and —25 volts as a Logic ““1”” and inputs between +3.0 and +25 volts
as a Logic “0”. On some interchange leads, an open circuit of power “OFF” condition (300 ohms or more to ground) shall
be decoded as an “OFF” condition or Logic ““1”’. For this reason, the input hysteresis thresholds of the MC1489 circuits are
all above ground. Thus an open or grounded input will cause the same output as a negative or Logic “1” input.

Device Characteristics

The MC1489 interface receivers have internal feedback from the second stage to the input stage providing input hystere-
sis for noise rejection. The MC1489 input has typical turn-on voltage of 1.25 volts and turn-off of 1.0 volt for typical hystere-
sis of 250mV. The MC1489A has typical turn-on of 1.95 volts and turn-off of 0.8 volt for typically 1.15 volts of hysteresis.

Each receiver section has an external response control node in addition to the input and output pins, thereby allowing the
designer to vary the input threshold voltage levels. A resistor can be connected between this node and an external power-
supply. Figures 2, 4 and 5 illustrate the input threshold voltage shift possible through this technique.

This response node can also be used for the filtering of high-frequency, high-energy noise pulses. Figures 8 and 9 show
typical noise-pulse rejection for external capacitors of various sizes.

These two operations on the response node can be combined or used individually for many combinations of interfacing
applications. The MC1489 circuits and MDTL/MTTL logic systems. In this application, the input threshold voltages are adjusted
(with the appropriate supply and resistor values) to fall in the center of the MOS voltage logic levels. (See Figure 10)

The response node may also be used as the receiver input as long as the designer realizes that he may not drive this node
with a low impedance source to a voltage greater than one diode above ground or less than one diode below ground. This
feature is demonstrated in Figure 11 where two receivers are slaved to the same line that must still meet the RS-232C
impedance requirement.
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MC1489/1489A | LINEAR INTEGRATED CIRCUIT

Fig. 10 — TYPICAL TRANSLATOR APPLICATION — MOS TODTLOR TTL .
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Fig. 11 — TYPICAL PARALLELING OF TWO MC1489/A RECEIVERS TO MEET RS-232C
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MC1487/1489A

LINEAR INTEGRATED CIRCUIT

Fig. 3— INPUT CURRENT
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KA33V LINEAR INTEGRATED CIRCUIT

SILICON MONOLITHIC BIPOLAR INTEGRATED T0-92 Unit: mm
CIRCUIT VOLTAGE STABILIZAER FOR
ELECTRONIC TUNER

The KA33V Is a monolithic integrated circuit voltage stabilizer especially
designed as voltage supplier for varactor diode.

FEATURES

* Low Temperature Coefficient
* Low Dynamic Resistance
* Typical Reference Voltage

ABSOLUTE MAXIMUM RATINGS (T.=25°C)

Characteristic Symbol Rating Unit
Zener Current Iz 10 mA
Power Dissipation Pg 200 mw
Operating Ambient Temperature- Topt —20~75 oC
Range
Storage Temperature Range Tstg -40~125 °C

ELECTRICAL CHARACTERISTICS (Ta=25°C)

Characteristic T Symbol Test Conditions Min Typ Max Unit
Stabilizer Voltage Vz Iz=5mA 31 35 \'
Stabilizer Voltage- AVZT Iz=5mA -1 0 1 mV/°C
Temperature Drift T.=-20to 75°C
Dynamic Resistance rz Iz=5mA, f=1KHz 10 25

EQUIVALENT CIRCUIT
02

R4

A
o)
w

S
>

AA

vy
Py
N
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KA33V BIPOLAR ANALOG INTEGRATED CIRCUIT

MEASURING CIRCUITS
Measuring Circuit for Stabilized Voltage Vz

1Z=5mA

KA33V 6) Volt Meter

Measuring Circuit for Dynamic Resistance

. 10
A - 1
50uF 100

1o

0.1pF =

KA33V Q\ID @ f=1KHz

- EB

vz

0.5mA

/ 5mA
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KA33V

BIPOLAR ANALOG INTEGRATED CIRCUIT

:i

TYPICAL APPLICATION
) Ach Bch Yeh Zch
Ri
IR A
KA33V L° I
Vi

! 15K f__ﬁ 1BKQ Qe

15KQ

Channel
setting
variable
resistor

15KQ §

|

L

I

L

—0__0

Lo

(1) UHF TUNER
)

l * to tuning diodes (varactor) in case of Ych on

)
Ny

TR1

i
[T

TR1: RF AMP: KSC1393

)

D2

TR2: OSC: KSC1730
D1-D4: 15220 Ds: MIXER: 1SS16

KSC1070 (Under development)

|
T

-0

AFC
terminal

(2) VHF TUNER
N

L

< 1

TR1

Antenna

D1 D2

TR1: RM AMP : KSC1393
TR2:MIXER : KSC1394
TR3:0SC : KSC1730
D1, D4: 152209

AFC terminal

D2, D3: 152207 A
A4

Low/High Channel
Switching terminal.
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'KA33V

BIPOLAR ANALKOG INTERATED CIRCUIT

POWER-TEMPERATURE DERATING CURVE

ALLOWABLE DISSIPATION vs.
AMBIENT TEMPERATURE
FREE AIR

£ w0

|

4

<]

E

& 300

7]

@

a

2

£ 200

3

1

£ 100

-20 0 25 50 7%

Ta — AMBIENT TEMPERATURE — °C

STABILIZED VOLTAGE TEMPERATURE
DRIFT vs. ZENER CURRENT

g 4
S +
]
|
z +3
T
[
@ +2
=]
E
2 +1
13
3 T —
e O
o
E]
S -1
o
3.
|
» _3
|
3
> -4
K]
[} 2 4 8 10
AVz/Al — STABILIZED VOLTAGE TEMPERATURE DRIFT — mV/°C
STABILIZED VOLTAGE VARIATION &
SUPPLY VOLTAGE VARIATION vs.
ZENER CURRENT
+10 ] I
* /
REFERENCE Iz=5mA
(Y bl A £
cz, +08 o //
b4 2
|§ +06 &
S
E +04 0;9*
[} <
5 +02 —
g
8 o
N
=
2 -0.2
&
| —04
8 AVz=Vz (Iz)-Vz 5)
% -06 Ta=~200
= Ta= +25°C
£ VAR =
: /
=10

] 2 4 ] 8
1z — ZENER CURRENT — mA

10

AVR — SUPPLY VOLTAGE VARIATION — V

TYPICAL CHARACTERISTIC CURVES (Ta=25°C)

DYNAMIC RESISTANCE vs.

ZENER CURRENT
i —
e \
Ta=+25°
w0 \ 5 -+25°C
o hC=
| f=1KHz —
¢ I
- N —
»
&
Q 1 ¥
H S
: s T~
s o
2 %
|
]
4
2
0 T2 4 6 8 10
1z — ZENER CURRENT — mA
STABILIZED VOLTAGE VARIATION
vs. TIME
+80
FREE /}a\m
Iz=5m
+60 62-33.11V 7

+40

+20

iz =5mA XY-RECODER

ﬁ &

[T

20304050 1 5

AVz — STABILIZED VOLTAGE VARIATION — mV
o

10
min.

0 5 10 15 20

sec.

30

T Time
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PACKAGE OUT LINE

TO-92 Unit: mm TO-92L Unit: mm

TO-3P Unit: mm TO-220 Unit: mm
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: = —as5—
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00
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- 3 o f 0
— 235 :
\/ t 269
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PACKAGE OUT LINE

8 Sip Unit: mm 9 Sip Unit: mm
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PACKAGE OUT LINE

m’ ¢ l
| O
‘hl T
3.4 45
Max
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PACKAGE OUT LINE

16 Dip Unit: mm | | 16 Dip H/S Unit: mm
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PACKAGE OUT LINE
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PACKAGE OUT LINE

42 Dip Unit: mm

2

=

OO OO O O T T L oL

ekl

eres
fu B W T o B s o s e

gl

b GYHLL)

¥SeC 4

'___,__..;_
e
44

— 138
15.24

w
3
o
3

0.25

0~10°C

8 SOP Unit: mm

8
g AA A

395
50
6.0

qu
=
[ =

4-
o
N
(<]

“l 155

0.15

o.ss*lb E .27
492

14 SOP

¥

e

N
0.15

1.70

16 SOP Unit: mm

16 9
ARAHABHEN

11.

(o]
P
55
6.5

HEHHBHH
8

04
0
L

0.551 T
100
B .

L
el

=§§ SAMSUNG SEMICONDUCTOR

670



PACKAGE OUT LINE

20 SOP Unit: mm 24 SOP Unit: mm
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PACKAGE OUT LINE
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SAMISUNG

HEAD OFFICE:

23RD FL. DONG-BANG MAIN BLDG.
150, 2-KA, TAEPYUNG-RO
CHUNG-KU, SEOUL, KOREA

C.P.O. BOX 8233

BUCHEON PLANT:

82-3, DODANG-DONG,
BUCHEON, KYUNGKI-DO, KOREA
C.P.0. BOX 5779, SEOUL 100

KIHEUNG PLANT:

SAN #24 NONGSUH-RI, KIHEUNG-MYUN
YONGIN-GUN, KYUNGKI-DO, KOREA
C.P.0. BOX 37 SUWON

SAMSUNG SEMICONDUCTOR, INC.

5150 GREAT AMERICA PARKWAY
SANTA CLARA, CALIFORNIA 95054

HONG KONG BRANCH:
RM 2001-6, CONNAUGHT CENTRE 1,
CONNAUGHT ROAD C., HONG KONG

SAMSUNG JAPAN CO.:

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

FRANKFURT OFFICE:
FRIEDRICH-EBERT-ANLAGE 2-14,
6000 FRANKFURT/M, W/GERMANY

SAMSUNG (U.K.) LTD.

6TH FL. VOCTORIA HOUSE SOUTHAMPTON

ROW W.C. 1 LONDON, ENGLAND.

TAIWAN YOSUN INDUSTRIAL CORP.:
8F-3 NO. 147, SEC. 2, CHIEN KUO N. ROAD

TAIPEI, TAIWAN

TELEX: KORSST K27970
TEL: (SEOUL) 771-78
FAX: 753-0967

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

TELEX: KORSST K23813
TEL: (SEOUL) 741-0620/7
FAX: 741-0628

TEL: 800/423-8624, 408-980-1630
TELEX: 339544 i
FAX: 988-2376

TELEX: 62212 SELEC HX
TEL: 5-210307/9
FAX: 123-40625

TELEX: J24244
TEL: (03) 581-1816

TELEX: (069) 416479 SAMFT D
TEL: (069) 756006-0

TELEX: YOSUNIND 26777
TEL: 501-0700 (10 LINE)
FAX: 503-1278

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



