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SEMICONDUCTOR

CA3059
CA3079

Zero-Voltage Switches for 50-60Hz and

May 1992 400Hz Thyristor Control Applications
Features Description
* Relay Control The CA3059 and CA3079 zero-voltage switches are mono-
« Valve Control lithic silioor; rct:egrated circtéi*t\s desigr;ed tto corf](t)rolA?; thyris;tor ::1
a variety o wer switching applications for input volt-
¢ Synchronous Switching of Flashing Lights ages g 24V, 1p200“ 208/2303. :r?d 277V at 50-60':12 and
* On-Off Motor Switching 400Hz. Each of the zero-voltage switches incorporates 4 func-
+ Differential Comparator with Self-Contained Power tional blocks (see the Functional Block Diagram) as follows:
Supply for Industrial Applications 1. Limiter-Power Supply - Permits operation directly from an
* Photosensitive Control AC line.
* Power One-Shot Control 2. Differential On/Off Sensing Amplifier - Tests the condition
* Heater Control of external sensors or command signals. Hysteresis or
* Lamp Control proportional-control capability may easily be implement-
T Feat ed in this section.
e Features
yp CA3059 CA3079 3. Zero-Crossing Detector - Synchronizes the output pulses
* 24V, 120V, 208/230V, 277V at 50/60.... X X of the circuit at the time when the AC cycle is at zero volt-
or 400Hz Operation age point; thereby eliminating radio-frequency interfer-
e Differentiallnput .................. X X ence (RFl) when used with resistive loads.
* Low Balance Input Current (Max)-pA... 1 2 4. Triac Gating Circuit - Provides high-current puises to the
« Built-in Protection Circuitfor ........ X X gate of the power controlling thyristor.
Opened or Shorted Sensor (Term 14) In addition, the CA3059 provides the following important
* Sensor Range (RX) - kQ............. 2-100 2-50  gyyiliary functions (see the Functional Block Diagram).
* DCMode (Term 12) ................ X 1. Abuilt-in protection circuit that may be actuated to remove
* External Trigger (Term6)............ X drive from the triac if the sensor opens or shorts.
* External Inhibit (Term 1) ... X 2. Thyristor firing may be inhibited through the action of an
¢ DC Supply Volts (Max) ............. 14 10 internal diode gate connected to Terminal 1.
erati °C)... - .
* Operating Temperature Range (°C) 5510 +125 3. High-power dc comparator operation is provided by over-
riding the action of the zero-crossing detector. This is ac-
Ordering Information complished by connecting Terminal 12 to Terminal 7.
Gate current to the thyristor is continuous when Terminal
PART NUMBER TEMPERATURE PACKAGE 13 is positive with respect to Terminal 9.
CA3059 -55°C 1o +125°C 14 Lead Plastic DIP The CA3059 and CA3079 lied in 14 lead duaki
— = - e an are supplied in ead duak-in-
CA3079 S5°C 10 +125°C | 14Lead Plastic DIP | jing plastic packages. They are also available in chip form
CA3059H +25°C Dice (H suffix).
CA3079H +25°C Dice
Pinouts
CA3059 CA3079
TOP VIEW TOP VIEW
NS A4
NHiBIT [1] [14] FAIL-SAFE Do NoT usk [1] 14 DO NOT USE
DC SUPPLY [2] [13] SENSE AMP IN DC SUPPLY [Z] 13 SENSE AMP IN
HIGH CURRENT HIGH CURREN
IIGH CURRENT[3 12] ZCD OVERRIDE HGH CURRENT 3 [13 Do NOT USE
TRIGGER OUT [4] f11] R DRIVER (COM) TRIGGER 0UT [4] [11] R DRIVER (COM)
aciN[E] 9] R DRIVER V* ACIN[E] [19 R DRIVER v*
TRIGGER IN [€] [3] SENSE AMP REF DO NOT UsE [] [9] SENSE AMP REF
COMMON [7] [8] coMmoN commoN [7] 8] COMMON
CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures. File Number 490'2

Copyright © Harris Corporation 1992
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CA3059, CA3079

Functional Block Diagram

U oty U,
'S
—WWA LIMITER POWER
E:f\ VEXTERNAL i
\/ INHIBIT
ACINPUT S 2 —
VOLTAGE
>3
r” ¢ N INHIBIT
\
0
\ ON/OFF
100 L SR @ SENSING
T \ AMP
\
* NTC SENSOR R kbbbl g---1 --.1 ............

* NEGATIVE TEMPERATURE COEFFICIENT

M See chart
A 1C = Internal connection - DO NOT USE (Terminal restriction applies only to CA3079)

.....................................

FAIL-SAFE INPUT

All resistance values are in Q TO INHIBIT FOR
o o COMMON INPUT EXTERNAL
NOTE: Circuitry within shaded areas TRIGGER

not included in CA3079
A IC = Internal connection - DO NOT USE (Terminal restriction applies only to CA3079)

FIGURE 1. SCHEMATIC DIAGRAM OF CA3059 AND CA3079

AC INPUT VOLTAGE (50/60 OR 400Hz) INPUT SERIES RESISTOR (Rg) DISSIPATION RATING FOR Rg
VAC kQ w
24 2 0.5
120 10 2
208/230 20
277 25
NOTE: Circuitry within shaded areas, not included in CA3079

FOR DC MO|
OR 400Hz DE c Rp  Rsenson
OPERATION F
.................. - 100uF
H 15V
i COMMON == COMMON
|, <SR, ;
\
> S :
SR Ry SRy Rg '
D 327K 10K J12K 10K !
» \
\
\
Q; Qg ® \
.
il 3
D Rs 3 \
s @ 9K L r‘f‘@
To SPRe S Re 'FOR
COMMON $15K S 25 |INCREASED
! GATE DRIVE
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Specifications CA3059, CA3079

Absolute Maximum Ratings T, = +25°C

DC Supply Voltage (Between Terminals 2 & 7) Power Dissipations

CA3059 Upto Ty =+55°C CA3059,CA3079 ................. 700mwW

CA3079 Above T, = +55°C CA3059, CA3079 ..... Derate Linearly 6.67mwW/°C
DC Supply Voltage (Between Terminais 2 & 8) Ambient Temperature

CA3059 Operating. .........ooviiiiinnnneeneann. -55°C to +125°C

CA3079 SIOFAGe . .. iii i -65°C to +150°C
Peak Supply Current (Terminals 5&7) ................... +50mA  Lead Temperature (During Soldering)
Qutput Pulse Current (Terminal 4) .. ................... 150mA At distance ;" + /3," (1.59 + 0.79) from case

for10seconds max..........c.couuiiieeennnnneann. +265°C

CAUTION: Stresses above those listed in *Absolute Maximum Rat/ngs may cause permansn! damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indi d in the op tions of this specification is not implied.

Electrical Specifications T, = +25°C, For all Types, Unless Otherwise Specified. All voltages are measured with respect to
Terminal 7. For Operating at 120Vgys, 50-60Hz (AC Line Voltage) (Note 1)

LIMITS
PARAMETERS SYMBOL TEST CONDITIONS MIN | TYP I MAX | UNITS
DC SUPPLY VOLTAGE (Figure 2a, 2b, 2c)
Inhibit Mode At 50/60Hz Vg Rg =8kQ, I, =0 6.1 6.5 7 \
At 400Hz Rg = 10k, I =0 - 6.8 - \Y
At 50/60Hz Rg=5kQ, I =0 - 6.4 - v
Pulse Mode At 50/60Hz Vs Rg =8k, I =0 | 6 6.4 7 v
At 400Hz Rg=10kQ, 1, =0 - 6.7 - \'
At 50/60Hz Rg=5kQ, I =0 - 6.3 - v
GATE TRIGGER CURRENT (Figures 3, 4(a)) laT(4) Terminals 3 and 2 connected, - 105 - mA
Vgr=1V
PEAK OUTPUT CURRENT (PULSED) (Figures 4, 5)
With Internal Power Supply lom(4) Terminal 3 open, Gate Trigger 50 84 - mA
Figure 4a, 4b Voltage (Vg7) =0
Terminals 3 and 2 connected, Gate 90 124 - mA
Trigger Voltage (Vg7) = 0
With External Power Supply lom(4) Terminal 3 open, V+ =12V, Vgr =0 - 170 - mA
Figure 5a, 5b, 5¢ Terminals 3 and 2 connected, 240 - mA
V4 =12V, Vgr=0
INHIBIT INPUT RATIO (Figure 6) Vo/Va Voltage Ratio of Terminals 9 to 2 0.465 | 0.485 | 0.520 -
TOTAL GATE PULSE DURATION (Note 2) (Figure 7a, 7b, 7¢, 7d)
For Positive dv/dt 50-60Hz tp Cexr=0 70 100 140 Hs
400Hz Cexr = 0, Rexy = °° - 12 - us
For Negative dv/dt 50-60Hz tn Cexr=0 70 100 140 us
400Hz Cext=0,Regxr = - 10 - us
PULSE DURATION AFTER ZERO CROSSING (50-60Hz) (Figure 7a)
For Positive dv/dt tey Cexr =0, Rgxr =00 - 50 - us
For Negative dv/dt tNe - 60 - Hs
OUTPUT LEAKAGE CURRENT (Figure 8)
Inhibit Mode [ W ] | - Jooot ] 10 ] pa
INPUT BIAS CURRENT (Figure 9)
CA3059 I - 220 1000 nA
CA3079 - 220 | 2000 nA
COMMON-MODE INPUT VOLTAGE RANGE Vemr Terminals 9 and 13 connected - 1.5t05 - v
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Specifications CA3059, CA3079

Electrical Specifications T, = +25°C, For all Types, Unless Otherwise Specified. All voltages are measured with respect to
Terminal 7. For Operating at 120Vpus, 50-60Hz (AC Line Vohtage) (Note 1) (Continued)

LTS
PARAMETERS SYMBOL TEST CONDITIONS MIN I TYP IMAX UNITS
SENSITIVITY (Note 3) (Figures 4(a), 11)
Pulse Mode I AVys lTerminal12 open [ - l 6 l - l mv
NOTES:

1. The values given in the Electrical Characteristics Chart at 120V also apply for operation at input voitages of 208/230V, and 277V, except

for Pulse Duration. However, the series resistor (Rg) must have the indicated value, shown in the chart in the Functional Block Diagram,
for the specified input voltage.

2. Pulse Duration in 50Hz applications is approximately 15% longer than shown in Figure 7(b).
3. Required voltage change at Terminal 13 to either turn OFF the triac when ON or turn ON the triac when OFF.

Maximum Voltage Ratings T, = +25°C

MAXIMUM
CURRENT
MAXIMUM VOLTAGE RATINGS T, = +25°C RATINGS
NOTE NOTE | NOTE NOTE NOTES
TERM, 3 1 3 3 2,3 kn | lour
NO. 1 2 3 4 5 6 7 8 9 10 1 12 13 14 mA | mA
1 * * * * 10 | 01
Note 3
2 150 | 10
3 - "
4 0.1 | 150
5 50 | 10
Note 1
6 . -
Note 3
7 . .
8 0.1 2
9 - .
10 . .
1" . .
12 50 | 50
Note 3
13 » -
14 2 2
Note 3

This chart gives the range of voltages which can be applied to the terminals listed horizontally with respect to the terminals listed vertically.
For example, the voltage range of horizontal Terminal 6 to vertical Terminal 4 is 2 to -10 volts.

NOTES:

1. Resistance should be inserted between Terminal 5 and external supply or line voltage for limiting current into Terminal 5 to less than S0mA.
2. Resistance should be inserted between Terminal 14 and external supply for limiting current into Terminal 14 to less than 2mA.
3. For the CA3079 indicated terminal is internally connected and, therefore, should not be used.
* Voltages are not normally applied between these terminals; however, voltages appearing between these terminals are safe, if the specified
voltage limits between all other terminals are not exceeded.
** For CA3079 (0V to -10V).
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CA3059, CA3079

PULSE 4.6K

EXTERNAL
LOA

All resistance CURRENT

values are in Q

FIGURE 2(a). DC SUPPLY VOLTAGE TEST CIRCUIT FOR
CA3059 AND CA3079

120VRMS, 50/60Hz OPERATION

Ta = +25°C

s o5 T

s N Rg = 5k(2
> 60 (INHIBIT
o] MODE)
& 55 N\
. N
8
4 50 Rg = 10k \'

INHIBIT
& as (uoog) Rg = 5kQ
g \ PULSE
£ 40 Rs = 10k ODE)
PULSE
DE)
a5

0 1 2 3 4 5 6 7 8
EXTERNAL LOAD CURRENT, | (mA)

FIGURE 2(c). DC SUPPLY VOLTAGE vs. EXTERNAL LOAD
CURRENT FOR CA3059 AND CA3079

OSCILLOSCOPE

= Vgt

T 1004F

FIGURE 4(a). PEAK QUTPUT (PULSED) AND GATE TRIGGER

CURRENT WITH INTERNAL POWER SUPPLY

TEST CIRCUIT FOR CA3059 AND CA3079

120VRMS, 50/60Hz OPERATION
INPUT RESISTANCE (Rg) = 10kQ

NO EXTERNAL LOAD
)
= 7.00
> INHIBIT MODE
F e
7 e
; ==
§ 6.50 Aé_ PULSE MODE 1
d 625 ~
z ”
y

E 6.00

575

<75 50 -25 0 25 50 75 100 125
AMBIENT TEMPERATURE (°C)

FIGURE 2(b). DC SUPPLY VOLTAGE vs. AMBIENT TEMPERA-
TURE FOR CA3059 AND CA3079

120VRMS, 50/60Hz OPERATION

™ Ty = +25°C
£ 120
£ 1Mo S
5 s
9 100 -
= S JERMINALS 243
& 90 N CONNECTED —
g 80 > -
E 7 N \
B e \
-4
[ 50
10 TERMINAL 3 ?PEN
0 1 2 3

GATE TRIGGER, Vg (V)

FIGURE 3. GATE TRIGGER CURRENT vs. GATE TRIGGER
VOLTAGE FOR CA3059 AND CA3079

120VRMS, 50/60Hz OPERATION
GATE TRIGGER, Vg = 0 (V)

3

£

=z

5 175

a

o 150 TERMINALS 2 & 3 7]
EJ CONNECTED
o 1 t
5 T

E 100

2

o

¥ 75

w

a

TERMINAL 3 OPEN
I

o
o

<75 50 25 0 25 50 75 100 125
AMBIENT TEMPERATURE (°C)

FIGURE 4(b). PEAK OUTPUT CURRENT (PULSED) vs. AMBI-
ENT TEMPERATURE FOR CA3059 AND CA3079
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CA3059, CA3079

Rs
10K

120VRMS
60Hz

L —

o V4

OSCILLOSCOPE
lome) |< 10 WITH
;» 1% | HIGH GAIN
INPUT
= Var

FIGURE 5(a).

250
200
<
£
£
o
7]
w 150
-t
2
o
=
=2
o
=
2
o
-
= 100
a
s0
°
FIGURE 5(c)

All resistance values are in Q

PEAK OUTPUT CURRENT (PULSED) WITH EXTER-
NAL POWER SUPPLY TEST CIRCUIT FOR CA3059

4

EXTERNAL
SUPPLY
3v

NN
\»
N

N

K3

",
20,
%,

b 12v

P 10V

13V
r. 12V
8V

2ss,,
77,

04,

e,
%04,

‘>,
e,
2e,, vo, “e,]

oo,
s,
e,
& oo,
.,
74
. 10V

v, N

(% o,

5

(LTI

8V
5V

. 8V

3v
v

120VRMS, 50/60Hz OPERATION
GATE TRIGGER VOLTS (Vgy) = 0

wmemsm TERMINALS 2 & 3 CONNECTED
rsssr. TERMINAL 3 OPEN

50 -20 10 40 70 100 130

AMBIENT TEMPERATURE (°C)

. PEAK OUTPUT CURRENT (PULSED) vs. AMBI-
ENT TEMPERATURE FOR CA3059

FIGURE
L T T
I 120VRMS, 50/60Hz OPERATION
E 300 | GATE TRIGGER, VGT = 0 (V)
s TERMINALS 2 & 3
I 250 - CONNECTED ~ —
a I |
o 200
g / TERMINAL 3 OPEN
& 150
=
g
& 100
3 i
X 50
= r 4
a
0
0 5 10 15 20
EXTERNAL POWER SUPPLY, V+ (V)
FIGURE 5(b). PEAK OUTPUT CURRENT (PULSED vs. EXTER-
NAL POWER SUPPLY VOLTAGE FOR CA3059
Rs
10K
120VRMS CA3059
60Hz CA3079
—_
All resistance AAA—S—AN/
values in Q 100uF
hY1
21
FIGURE 6(a). INPUT INHIBIT VOLTAGE RATIO TEST CIRCUIT
FOR CA3059 AND CA3079
;"‘ 120VRMS, 50/60Hz OPERATION
> 0.60
o
2 oss
o
g
g os0
e
§ 0.45
e
[}
£ o040
z
5 o35
o
F
0.30

-50 -25 0 25 50 75 100 125

AMBIENT TEMPERATURE (°C)

FIGURE 6(b). INPUT INHIBIT VOLTAGE RATIO vs. AMBIENT

TEMPERATURE FOR CA3059 AND CA3079
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CA3059, CA3079

W] TN
e : LA T 120VRMS, 50/60Hz OPERATION
ety +; i LT S 300 | Ta=+25°C
—) ' e—tp —i =ty z |
0 <]
Rs D 2 tp (POSHIVE dv/dt) ]
10K 11 g
sovews sl |casoss g
0 oSC, w
M CA30 WITH 2 / ]
7 Sam | HiGH 2 ty (NEGATIVE dv/dt)
> GAIN
INPUT E 100
(4]
1 Q@ =
6K | .SK e
K L3S
VWA--MA- 0
100pF T V] 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.08

NOTE: Circuitry within shaded area not included in CA3079.
Ali resistance values are in Q
FIGURE 7(a). GATE PULSE DURATION TEST CIRCUIT WITH AS-
SOCIATED WAVEFORM FOR CA3059 AND CA3079

700
120VRMS, 50/60Hz OPERATION

600 | Ta=+25°C

500 tyg (NEGATIVE dvidt) |
| !

400

300

—
200 5/
100 /

tp¢ (POSITIVE dv/dt)

PULSE DURATION AFTER
ZERO CROSSING, t4 (us)

0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.1
EXTERNAL CAPACITANCE, Cgxr) (1F)

FIGURE 7(c). PULSE DURATION AFTER ZERO CROSSING vs. EX-
TERNAL CAPACITANCE FOR CA3059 AND CA3079

100 e ———
L 120VRMS, 50/60Hz OPERATION
L INPUT RESISTANCE (Rg = 100kQ 7

| NO EXTERNAL LOAD

10

OUTPUT LEAKAGE, 14 (nA)

o1 |
80 60 -40 -20 0 20 40 60 80 100 120 140

AMBIENT TEMPERATURE (°C)

FIGURE 8. OUTPUT LEAKAGE CURRENT (INHIBIT MODE) vs.
AMBIENT TEMPERATURE FOR CA3059 AND CA3079

EXTERNAL CAPACITANCE, ICExT)! (1F)

FIGURE 7(b). TOTAL GATE PULSE DURATION vs. EXTERNAL
CAPACITANCE FOR CA3059 AND CA3079

40
E 120VRMS, 50/60Hz OPERATION
- Ta =+25°C
Z i

30
g F\\
g
; 20 \‘
:3: Q tp (POSITIVE dv/dt)
w
g 10
-&' tn (NEGATIVE dv/dt)
=
e

]

10 100
EXTERNAL RESISTANCE, IREexT)! (kQ)

FIGURE 7(d). TOTAL GATE PULSE DURATION vs. EXTERNAL
RESISTANCE FOR CA3059

FIGURE9. INPUT BIAS CURRENT TEST CIRCUIT FOR CA3059
AND CA3079
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CA3059, CA3079

TOTAL GATE PULSE DURATION, t (1)

TIME FROM ZERO CROSSING
TO END OF PULSE, tq (ks)

220VRMS, 50/60Hz OPERATION
INPUT RESISTANCE (Rg) = 10kQ2
60Hz, tp
SOHz, tp __ (+ dvidt)
200 [T (4 dv/dt) / |
/
100 71
60HzZ, ty
S0Hz, ty 3
- dvid) It dvlmi
0 1
0 0.02 0.04 0.06 0.08 0.1
EXTERNAL CAPACITANCE (1F)
(a)

600 —
220VRMS, 50/60Hz OPERATION S0Mz, 1,
INPUT RESISTANCE (Rg) = 10kQ L dv,d?)‘

| | | I
60Hz, tyy

400 (- dvidt)

|
200 — 60Hz, 1py |
50HZ, tpy {+ dv/dt)
{+ dv/dt) I l
. ||
] 0.02 0.04 0.06 0.08 0.1

EXTERNAL CAPACITANCE (iF)
(©)

TOTAL GATE PULSE DURATION, t (us)

TIME FROM ZERO CROSSING
TO END OF PULSE, t; (us)

220VRMS, 50/60Hz OPERATION |
INPUT RESISTANCE (Rg) = 20k 50Hz, tp
1 1 (+ dv/dt)
60Hz, tp I I
(+ dvidt)
| —
L4
1
60Hz, ty
SOHz, ty (- dvidt) —
(- dv/dt) I
1 |
(] 0.02 0.04 0.06 0.08 0.1
EXTERNAL CAPACITANCE (uF)
(b)
220VRMS, 50/60Hz OPERATION
600 | INPUT RESISTANCE (Rs) = 20k2
60HzZ, tyy
(- dvidt)
400 | 50Hz, tyy -
(- dvidt) V
50Hz, tpq
(+ dv/dt)
200
60Hz, tpy
(+ dv/dt)
°
° 0.02 0.04 0.06 0.08 0.1

EXTERNAL CAPACITANCE (iF)
@)

FIGURE 10. RELATIVE PULSE WIDTH AND LOCATION OF ZERO CROSSING FOR 220 VOLT OPERATION FOR CA3059 AND CA3079

ASENSOR RESISTANCE, ARoy - RoFr (Q)

SENSOR RESISTANCE = 5kQ
30 18
/1 <
£
°
20 - TERMINALS 7 & 12 CONNECTED 12 3
DC GATE CURRENT MODE I
| (CA3058 & CA3059) _ s
E
2
10 T 6 w
7]
TERMINAL 12 OPEN
PULSED GATE CURRENT MODE
(ALL TYPES)
o e . o
75 50 -25 [ 25 50 75 100 125

AMBIENT TEMPERATURE (°C)

FIGURE 11. SENSITIVITY vs. AMBIENT TEMPERATURE FOR

CA3059 AND CA3079

TERMINAL 14, Vq4 (V)

7 | ! , mmveey ¥ THYRISTOR TURN-OFF
6 AREA OF UNCERTAIN

OPERATION

AREA OF NORMAL
OPERATION ]

AREA OF UNCERTAIN
OPERATION

| I I | i ITHVRIISTOR 1I'URN-OlFF

25 © 50 75
AMBIENT TEMPERATURE (°C)

-50 25

FIGURE 12. OPERATING REGIONS FOR BUILT-IN PROTEC-

TION CIRCUIT FOR CA3059
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CA3059, CA3079
P OFF
120VAC
Hz
100uF -[’ ]
1svoc T
ton = 0.67 R,C,
R,(max. value allowable) = 1mQ ty=0.67 R,C,
FIGURE 13. LINE-OPERATED ONE-SHOT TIMER FIGURE 14. LINE-OPERATED THYRISTOR CONTROL TIME
DELAY TURN-ON CIRCUIT
Mo ON Y
OFF w'(zévl 3 Ry Ry
AA
W
x Sh2 BIOXC MT,
o 2
<
120VAC + 2 Rp 14 G
100uF L < MT,
60Kz 1sv°3c T- E 13 CA3059 4
E: NTC J
<) SENsoOR 7
ta=R:C, 3) G
Ry RR, 9101
R, +R;
FIGURE 15. ON/OFF TEMPERATURE CONTROL CIRCUIT WITH DELAYED TURN-ON
SWITCHED 1
LOAD o
MT,
120vAC T23008
i RECTIFIER MAX LOAD = 2.5A
== AND TRIAC MT,
CONTROL
‘D
10KQ
1 R3 L
100KQ 2 R1
RESET G
PULSE GENERATOR
ouTPUT N J CA3097E THYRISTOR/ )
. ® COS/MOS CD4040A TRANSISTOR ARRAY |
_':OTE . Hiah 12-STAGE COUNTER 9 © ©
erminal goes “ ig " 1
(Logic “1”) after 2048 n @ G © G @ G - c1
pulses are applied to R,
Terminal 10. ® 1K R =
For 8 hour delay: = o ==
R, = 12MQ oK
Cy=2uF =
FIGURE 16(a). LINE-OPERATED IC TIMER FOR LONG TIME PERIODS
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CA3059, CA3079

b “DAY" : “NIGHT”

SENSOR ILLUMINATION
—3
COUNTER RESET _J—u—_— I R
(TERMINAL 11 OF CD4040) I

i 0.9, 8 HRS ===}
“CLOCK” PULSES 1 PULSE/SEC —>
(TERMINAL 9 OF CA3097E) 2

N
'
:
COUNTER OUTPUT ' ﬂ
(TERMINAL 1 OF CD4040) 53 , 5 2
T
TERMINAL 6 OF CA3059 AND |
TERMINAL 5 OF CA3097E 2 2
TERMINAL 4 OF CA3059 i
AND POWER IN LOAD 2 2

FIGURE 16(b). TIMING DIAGRAM FOR FIGURE 16(a)

€
Al
120VAC 10K
60Hz 2w
AAA
Wi T2302B
— MAX LOAD = 2.5A
RESET = CA0SY CRTROL
RECTIFIER
RUN = PULSE
AA—)- GENERATOR
} 1K & TRIAC

10K |- MONOSTABLE

_g‘?‘nal.s
= 2 RESET | 4Vpp (= +6.5V)
120pps ‘
" " 1 16
10 COS/MOS CD4020A
Cp L 14-STAGE BINARY
0.001 . COUNTER
H 9—4
_L 27 2! 29 210 211 212 213 214 G o
= 11T LLD e
E o—
a b c¢c d e { g h D o—] EXPANDABLE
8 INPUT GATE
¢ ol OUTPUT
PROGRAMMING B o—
INTERCONNECTIONS A ol

FIGURE 17(a). PROGRAMMABLE ULTRA-ACCURATE LINE-OPERATED TIMER.
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CA3059, CA3079

1. to = Total time delay = ny t+ Ny t+. .. Nyt
2. C = Connect. For example, interconnect terminal a of the CD4020A and terminal A of the CD4048A.
3. NC = No Connection. For example, terminal b of the CD4020A open and terminal B of the CD4048A connected to +Vpp bus.

AC
SUPPLY
]
|
CA3059
OUTPUT f
(PINS 4 AND 6) ]

|
CD4048A {L ”

|

!

OUTPUT N/

|

FIGURE 17(b). “PROGRAMMING"” TABLE FOR FIGURE 17(a).

TIME PERIODS (t = 0.5333 s)
1t 2 | 4 [ s T et | sz | eat | 128t to
CD4020A TERMINALS
a b | c ] d | P | f | g | h
CD4048A TERMINALS

A B c D E F G H

c NC NC NC NC NC NC NC 1t
NC c NC NC NC NC NC NC 2t
c c NC NC NG NG NC NG 3t
NC NC c NC NC NG NC NC 4t
c NC c NC NC NG NC NC 5t
NG c c NC NC NC NC NC 6t
c c c NC NC NC NC NC 7t
NC NC NC c NC NC NC NC 8t
c NC NC c NC NC NC NC ot
NC c NC c NC NC NC NC 10t
c c NC c NC NC NC NC 11t
NC NC c c NC NC NC NC 12t
c NC c c NC NC NG NC 13t
NC c c c NC NC NC NC 14t
c c c c NC NC NC NC 15t
c c c c NC c c NC 111t
NC NC NC NG c c c NC 12t
c NC NG NC c c c NC 13t
c c c c c c c c 255t

NOTES:
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CA3059, CA3079

Operating Considerations
Power Supply Considerations for CA3059 and CA3079

The CA3059 and CA3079 are intended for operation as self-
powered circuits with the power supplied from and AC line
through a dropping resistor. The internal supply is designed
to allow for some current to be drawn by the auxiliary power
circuits. Typical power supply characteristics are given in
Figures 2(b) and 2(c).

Power Supply Considerations for CA3059

The output current available from the internal supply may not
be adequate for higher power applications. In such applica-
tions an external power supply with a higher voltage should
be used with a resulting increase in the output level. (See
Figure 4 for the peak output current characteristics.) When
an external power supply is used, Terminal 5 should be con-
nected to Terminal 7 and the synchronizing voltage applied
to Termina! 12 as illustrated in Figure 5(a).

Operation of Built-In Protection for the CA3059

A special feature of the CA3059 is the inclusion of a protec-
tion circuit which, when connected, removes power from the
load if the sensor either shorts or opens. The protection cir-
cuit is activated by connecting Terminal 14 to Terminal 13 as
shown in the Functional Block Diagram. To assure proper
operation of the protection circuit the following conditions
should be observed:

1. Use the internal supply and limit the external load current
to 2mA with a 5k dropping resistor.

b 4-10
10.102-0.254}
59

2. Set the value of Rp and sensor resistance (Ry) between
2kQ and 100kQ2

3. Theratio of Ry to Rp typically, should be greaterthan 0.33
and less than 3. If either of these ratios is not met with an
unmodified sensor over the entire anticipated tempera-
ture range, then either a series or shunt resistor must be
added to avoid undesired activation of the circuit.

If operation of the protection circuit is desired under condi-
tions other than those specified above, then apply the data
given in Figure 12.

External Inhibit Function for the CA3059

A priority inhibit command may be applied to Terminal 1. The
presence of at least +1.2V at 10uA will remove drive from
the thyristor. This required level is compatible with DTL or
T2L logic. A logical 1 activates the inhibit function.

DC Gate Current Mode for the CA3059

Connecting Terminals 7 and 12 disables the zero-crossing
detector and permits the flow of gate current on demand
from the differential sensing ampiifier. This mode of opera-
tion is useful when comparator operation is desired or when
inductive loads are switched. Care must be exercised to
avoid overloading the internal power supply when operating
in this mode. A sensitive gate thyristor should be used with a
resistor placed between Terminal 4 and the gate in order to
limit the gate current.

52 -

0
(1.321-1.524)

Dimensions in parentheses are in millimeters and are derived from
the basic inch dimensions as indicated. Grid gradations are in mils
(10% inch).

-67
(1.499-).702)

The photographs and dimensions represent a chip when it is par of
the wafer. When the wafer is cut into chips, the cleavage angles are
57° instead of 90° with respect to the face of the chip. Therefore, the
isolated chip is actually 7 mils (0.17mm) larger in both dimensions.

DIMENSIONS AND PAD LAYOUT FOR CA3059H AND CA3079H
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