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Phototriac Coupler with

Triac control

various options for external

Phototriac Coupler

(APT2)

FEATURES

1. Low zero-cross voltage (max. 15 V)
type added to lineup. Approximately
1/3 of previous product

Helps reduce device noises even further.

Load voltage Previous product: max. 50 V'
/\ New product: max. 15 V.

High lnoise \

Low Toise
Small
interfering wave

Large
interfering wave

2. Two types available: Random type
and zero-cross type

3. Many package sizes available.
(Wide terminal type with 10.16 mm
pitch between I/O terminals available.)
4. High dielectric strength. (Between
input and output: SOP 3, 750 V; DIP
5,000 V)

5. Handles both 100 and 200 V AC
loads

This relay handles both voltages in a
single product it is not necessary for
users that use both types to manage
separate part numbers.

6. Terminal 5 of the DIP 6-pin type is
completely molded.

TYPICAL APPLICATIONS

1. For triac driver in heater controls of
products such as office equipment,
home appliances, and industrial
machines. (For 100V/200V, 50/60 Hz
lines)

2. Triac driver for SSRs

1. SOP4 Type
Output ratin Part No. Packing quanti
Type | Repetitive peakp Ol\(]J state RMS Type Package Tube packing . ?
3 size i
OFF-state voltage current style Tape and reel packing style Tube Tape and reel
APT1211SX APT1211SZ
(ﬁgg‘ggs\z APT1211S | (Picked from the | (Picked from the
’ 1/2-pin side) 3/4-pin side) )
APT1231SX APTI231sz | L 1ube contains:
AC 600V 50 mA Zero-Cross | anpyin | APT1231S | (Picked from the | (Picked from the 100 pes. 1, 000 pcs
type (max. 15 V) L L 1 batch contains: ’ ’
1/2-pin side) 3/4-pin side)
2, 000 pcs.
APT1221SX APT1221SZ
Random APT1221S (Picked from the | (Picked from the
1/2-pin side) 3/4-pin side)
Note: For space reasons, the initial letters of the product number “APT” and “S” are omitted on the product seal.
The package type indicator “X” and “Z” are omitted from the seal. (Ex. the label for product number APT1221SZ is 1221).
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Phototriac Coupler (APT1)

2. DIP4/6 Type

Output rating Part No.
— Packing quantit
T Repetitive ON-state T Package Throug_h hole Surface-mount terminal 94 y
ype peak RMS ype size terminal
OFF-state
voltage current Tube packing style Tape and reel packing style Tube Tape and reel
Zer0-Cross APT1211AX APT1211AZ
(max. 50 V) APT1211 APT1211A (Picked from the | (Picked from the
’ 1/2-pin side) 3/4-pin side)
Zer0-Cross APT1231AX APT1231AZ
(max. 15 V) DIP4pin APT1231 APT1231A (Picked from the | (Picked from the [DIP4pin]
’ 1/2-pin side) 3/4-pin side) 1 tube contains:
APT1221AX APT1221AZ 100pcs.
Random APT1221 APT1221A | (Picked fromthe | (Picked from the | 1 Patch contains: )
AC 1/2-pin side) 3/4-pin side) 1,000 pes. [DIP4pin]
type 600V 100 mA APT1212AX APT1212AZ [DIP6pin]
Zero-cross : A [DIP6pin] 1,000 pcs.
APT1212 APT1212A (Picked from the | (Picked from the ina.
(max. 50 V) Lo e 1 tube contains:
1/2/3-pin side) 4/6-pin side) 50 pcs.
Zer0-Cross APT1232AX APT1232AZ 1 batch contains:
(max. 15 V) DIP6pin APT1232 APT1232A (Picked from the | (Picked from the 500 pcs.
’ 1/2/3-pin side) 4/6-pin side)
APT1222AX APT1222AZ
Random APT1222 APT1222A (Picked from the | (Picked from the
1/2/3-pin side) 4/6-pin side)

Note: For space reasons the initial letters “APT” of the product number for the DIP 4-pin type, the letter “A”, which indicates the SMD terminal shape for the DIP 4-pin and
6-pin types, and the package type indications “X” and “Z" have been omitted from the product label. (Example: The label for product number APT1221AZ is 1221.)

3. DIP4/6 Wide Terminal Type

Output rating* Part No.
iti Packing quantit;
T Repetitive ON-state T Package Throug_h hole Surface-mount terminal 94 y
ype peak RMS ype size terminal
OFF-state . .
voltage current Tube packing style Tape and reel packing style Tube Tape and reel
Zero-cross APT1211WAY APT1211WAW
(max. 50 V) APT1211W APT1211WA | (Picked from the | (Picked from the
; 1/4-pin side) 2/3-pin side)
Z610-Cross APT1231WAY APT1231WAW
(max. 15 V) DIP4pin APT1231W APT1231WA | (Picked from the | (Picked from the [DIP4pin]
’ 1/4-pin side) 2/3-pin side) 1 tube contains:
APTI221WAY | APT1221WAW 100 pes.
Random APT1221W | APT1221WA | (Picked from the | (Picked from the | 1 Patch contains: _
AC 1/4-pin side) 2/3-pin side) 1,000 pes. [DIP4p!n]
type 600V 100 mA APT1212WAY APT1212WAW [DIP6pin]
- DIP6pin 1,000 pcs.
Zero-cross APT1212W | APT1212WA | (Picked fromthe | (Picked from the [DIP6pin] P
(max. 50 V) o o 1 tube contains:
1/6-pin side) 3/4-pin side) 50 pcs.
Zer0-Cross APT1232WAY APT1232WAW | 1 batch contains:
DIP6pin APT1232W APT1232WA | (Picked from the | (Picked from the 500 pcs.
(max. 15 V) L L
1/6-pin side) 3/4-pin side)
APT1222WAY APT1222WAW
Random APT1222W APT1222WA | (Picked from the | (Picked from the
1/6-pin side) 3/4-pin side)

Note: For space reasons the initial letters “APT” of the product number for the DIP 4-pin type, the letter “WA”, which indicates the SMD terminal shape for the DIP 4-pin and
6-pin types, and the package type indications “Y” and “W" have been omitted from the product label. (Example: The label for product number APT1221WAY is 1221.)

RATING

1. Absolute maximum ratings (Ambient temperature: 25°C 77°F)

1) SOP4 types

Item Symbol APT1211S, APT1221S, APT1231S Remarks

LED forward current I3 50 mA

LED reverse voltage VR 6V
npt f=100H

= z,

Peak forward current Irp 1A Duty Ratio = 0.1%

Repetitive peak

OFF-state voltage Voru 600V
Output | ON-state RMS current* IT(RMs) 0.05A AC

Non-repetitive surge

current Itsm 0.6 A In one cycle at 60Hz
Total power dissipation Pr 350 mW
1/0 isolation voltage Viso 3,750 V AC

n Operating | Tor —40°C to +100°C —40°F to +212°F Non-condensing at
Temperature limits low temperatures
Storage Tstg —40°C to +125°C —40°F to +257°F

Note: “X” and “Z" at the end of the part numbers have been omitted.
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Phototriac Coupler (APT1)

2) DIP4/6 type and DIP4/6 Wide terminal type

Item Symbol | APT1211(W) | APT1221(W) | APT1231(W) | APT1212(W) | APT1222(W) | APT1232(W) Remarks
LED forward current Ir 50 mA
Input LED reverse voltage VR 6V f
=100 Hz,
Peak forward current Iep 1A Duty Ratio = 0.1%
Repetitive peak
OFF-state voltage Voru 600V
Output | ON-state RMS current* ITRms) 0.1A AC
Non-repetitive surge Itsm 12A In one cycle at 60Hz
current
Total power dissipation Pr 500 mW
1/0 isolation voltage Viso 5,000 VAC
n Operating |  Tor —40°C to +100°C —40°F to +212°F Non-condensing at
Temperature limits low temperatures
Storage Tstg —40°C to +125°C —40°F to +257°F

Note: “A”, “AX”, “AZ” “AY” and “AW" at the end of the part numbers have been omitted.
* Do not exceed 0.05 A of ON state RMS current in case of following load voltage condition.

DIP4pin (APT1211, APT1221, APT1231) and DIP4pin wide terminal type (APT1211W, APT1221W, APT1231W): more than 100 V AC;
DIP6pin (APT1212, APT1222, APT1232) and DIP6pin wide terminal type (APT1212W, APT1222W, APT1232W): more than 120 V AC.

2. Electrical characteristics (Ambient temperature: 25°C 77°F)
1) Zero-cross voltage type (max. 50V) and random type

Item Symbol | APT1211S, APT1211(W), APT1212(W) | APT1221S, APT1221(W), APT1222(W) Condition
Typical 121V
LED dropout voltage - Ve Ir =20 mA
Maximum 1.3V
Input -
Typical —
LED reverse current - Ir VrR=6V
Maximum 10 pA
Repetitive peak Typical | — le=0mA
OFF-state current Maximum DRM 1pA Vorm = 600 V
Repetitive peak Typical v 1.3V IF =10 mA
On-state voltage Maximum ™ 25V lw =0.05 A
Output Typical 0.3 mA
ical 3m
Holding current b - IH
Maximum 3.5mA
Critical rate of rise of - _
OFF-state voltage Minimum | dv/dt 500 V/us Vorm = 600 V x12
. . Vo=6V
Trigger LED current Maximum ler 10 mA R =100 Q
Zero-cross voltage Maximum Vzc — I =10 mA
Transfer IF =20 mA
characteristics Turn on time* Maximum Ton 100 ps Vo=6V
RL=100 Q
1/0 capacitance Maximum Ciso 1.5pF (/: i (’;ACZ
I/O resistance Minimum Riso 50 GQ 500V DC

Notes: 1. For type of connection, see page 8.
2. Terminals are either solder plated or solder dipped.

*Turn on time

Input

Output

Ton
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Phototriac Coupler (APT1)

2) Zero-cross voltage type (max. 15V)

Item Symbol APT1231S, APT1231(W), APT1232(W) Condition
Typical 121V
LED dropout voltage - VF IF =20 mA
Maximum 1.3V
Input -
Typical —
LED reverse current - Ir VrR=6V
Maximum 10 A
Repetitive peak Typical | — IF=0mA
OFF-state current Maximum DRM 1A Vorw = 600 V
Repetitive peak Typical 12V Ir =10 mA
- Vm _
On-state voltage Maximum 2V Im=0.03 A
Output Typical 0.3 mA
ical .3m
Holding current P - IH
Maximum 3.5mA
Critical rate of rise of . _
OFF-state voltage Minimum | dv/dt 500 V/ps Vorm = 600 V x1/2
Trigger LED current Maximum ler 10 mA lorv = 30 MA
Zero-cross voltage Maximum Vzc 15V IF=10 mA
Transfer Turn on time* Maximum Ton 100 ps I = 2_0 MA
L Iorm = 30 MA
characteristics = 1mn
. . = z
1/0 capacitance Maximum Ciso 1.5 pF Ve=0V
1/0 resistance Minimum Riso 50 GQ 500V DC

Notes: 1. For type of connection, see page 8.
2. Terminals are either solder plated or solder dipped.

RECOMMENDED OPERATING CONDITIONS

Please follow the conditions below in order to ensure accurate

operation and release of the phototriac coupler.

Item Symbol Value

Unit

Input LED current I 20

mA

*Turn on time

Input

Output

Ton

REFERENCE DATA

1-(1). ON-state RMS current vs. ambient
temperature characteristics

Allowable ambient temperature: —40°C to +100°C
—40°F to +212°F
Tested sample: APT1211S, APT1221S
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20 \
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ON-state RMS current, mA
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20 0 20 40 60 80
Ambient temperature, °C

10

940 100

ON-state RMS current, mA

70

1-(2). ON-state RMS current vs. ambient
temperature characteristics
Allowable ambient temperature: —40°C to +100°C

1-(3). ON-state RMS current vs. ambient

temperature characteristics

—40°F to +212°F

Tested sample: APT1231S

Allowable ambient temperature: —40°C to +100°C

—40°F to +212°F

Tested sample: APT1211(A), APT1221(A),
APT1211W(A), APT1221W(A)
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Phototriac Coupler (APT1)

1-(4). ON-state RMS current vs. ambient

temperature characteristics

Allowable ambient temperature: —40°C to +100°C
—40°F to +212°F

Tested sample: APT1231(A), APT1231W(A)

120 ‘

< VL =100V AC

€ 100

=

@

3 80

(2]

z
60

2 VL > 100V AC \

z 4

o 0 \
20 \\\

0
-40  -20 0 20 40 60 80 100
Ambient temperature, °C

1-(5). ON-state RMS current vs. ambient
temperature characteristics
Allowable ambient temperature: —40°C to +100°C
—40°F to +212°F
Tested sample: APT1212(A), APT1222(A),
APT1212W(A), APT1222W(A)

120
]

VL=120V AC

-
o
o

60
VL > 120V A \\
40 \

A

20 N

ON-state RMS current, mA

40 20 0 20 40 60 80 100
Ambient temperature, °C

1-(6). ON-state RMS current vs. ambient

temperature characteristics

Allowable ambient temperature: —40°C to +100°C
—40°F to +212°F

Tested sample: APT1232(A), APT1232W(A)
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@
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w0

z
60

2 VL > 120V AC \

z 4

o 0 \
20 \\\

0
-40 -20 0O 20 40 60 80 100
Ambient temperature, °C

2. On voltage vs. ambient temperature
characteristics
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—__’—-’
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1.2
0
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3. Trigger LED current vs. ambient temperature
characteristics
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<
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=
[
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4. LED dropout voltage vs. ambient
temperature characteristics
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w14
<N
©
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" I~ 20mA
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5. Turn on time vs. LED current

50
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Turn on time, us

20 \
N

10 \¥

0 10 20 30 40 50
LED current, mA

6. Repetitive peak OFF-state current vs. Load
voltage characteristics

A

C 0.001

109

1097

100

1001

Repetitive peak OFF-state current

10018
0 20 40 60 80 100

Load voltage, V

7. Hold current vs. ambient temperature
characteristics

2

)

Hold current, mA

N

\\\

40 20 0O 20 40 60 80 100
Ambient temperature, °C

8. Zero-cross voltage vs. ambient temperature

characteristics
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Zero-cross voltage, V
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40 20 0O 20 40 60 80 100
Ambient temperature, °C
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Phototriac Coupler (APT1)

DIMENSIONS (mm inch)

1. SOP Type
APT1211S, APT1221S, APT1231S

N

Terminal thickness = 0.15 .006
General tolerance: +0.1 +.004

Recommended mounting pad (TOP VIEW)

Tolerance: £0.1 +.004

2. DIP4 Type
APT1211(A), APT1221(A), APT1231(A)
Through hole terminal type

Max. 10°

3.2+0.2
126+.008

PC board pattern (BOTTOM VIEW)

4-0.8 dia.
4-.031 dia 254
100
= ;l T
6T4 | H 7.62
252 | ¢ ! 3f0
b 254
100

Tolerance: £0.1 +.004

Surface mount terminal type

Max. 10°

64 1 |
252 7.62:0.05.
‘ Q‘ 300=.002
I
1.0
778 039
188 0.05
106+.002
2.7+0.05
106+.002
0.25"
008 0.47 0.47
otollll [lll.o19
|

0 1.0
039 254 039
100

Terminal thickness = 0.2 .008
General tolerance: £0.1 +.004

Recommended mounting pad (TOP VIEW)

Tolerance: £0.1 +.004
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Phototriac Coupler (APT1)

3. DIP4 Wide Terminal Type
APT1211W(A), APT1221W(A), APT1231W(A)
Through hole terminal type

¢ o il

6.4:005 10.16:05
.252=002 .400+020
|_| |_| Max. 10°
4.78:0.05 2.7+005
1.88=002 106=002
i I 0.2 .008
2ol 0.33 013
0.47 019
0.47 01917
1.0.039
2.54
100

PC board pattern (BOTTOM VIEW)
4-0.8 dia.
4-.031 dia 2.54

\ ..100
N @
p—-«Q

A\

10.16
.400

(0]
(0]

2.54
100

Tolerance: £0.1 +.004

Surface mount terminal type

Max. 10°
L
6.4:005 Max. 12.0(10.16=05
252=002 Max. .472| .400=020
|
Y |
4.78:005 2.7:0% 0‘75
188=002 106-0%2 030
0_2302
008008
2.54
100

Terminal thickness = 0.20 .008
General tolerance: £0.1 +.004

Recommended mounting pad (TOP VIEW)

M- M
L

10.8
425
1.9

|
L

1.5
059

2.54
100

Tolerance: £0.1 +.004

4. DIP6 Type
APT1212(A), APT1222(A), APT1232(A)
Through hole terminal type

Max. 10°
" 0o
' -
o &
: l Q
o0 6.4:0.05 7.62:0.05
1252+.002 .300+.002
O Max. 10°
O J d ———
8.80.05 o
346:.002
L 3.4
134
3.9+0.2
154+.008
4
t
3.0
118
'
0.47__|JlIl| 0.47
019 019
it
1.25 1.25
049 =TT 049
10.28
2.54] 4 254
100 100

PC board pattern (BOTTOM VIEW)

5.08

6-0.8dia. |«
200
6-.031 dia 2.54
T <5700
e e i )
t 7.62
6.4 | 2.54 300
252 | !

:
i

R

Tolerance: £0.1 +.004

Surface mount terminal type

| B 5
6.4+0.05
252+.002
1O
W
| 8.8:0.05_ _
.346+.002
134 i
0.2:4?
00875
0.47 0.47
019 019
1.25 1.25
049 049

2.54 254
.100 .100

Terminal thickness = 0.25 .010
General tolerance: £0.1 +.004
Recommended mounting pad (TOP VIEW)

M M
T [HN] [N}

8.3
327

9
75
T
Y [
5H
9

oL

0 rm
jLJ [N}

1
.0

a

2.54 2.54
.100 .100

Tolerance: £0.1 +.004
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Phototriac Coupler (APT1)

5. DIP6 Wide Terminal Type
APT1212W(A), APT1222W(A), APT1232W(A)
Through hole terminal type

[l []

6.4/’30.05
252]‘ O
8.8:005
346002
3.0
118
0.47 0.47
019 0.47 019
619
1.25 1111.25
0497 T 1114557049
.049
2.54| 2.54]
1007100

MAX. 10°
10.16:05
400+020

MAX. 10°

3.4
134

PC board pattern (BOTTOM VIEW)

5-0.8 dia.

5-.031 dia. 5.08 .200
\ 2.54].100
Y rI: o
O—9—0
6.4 10.16
252 254 400
100
o o I
4 O

Tolerance: £0.1 +.004

Surface mount terminal type

1 1

6.4:0.05
252002

Max. 12.0
Max. .472

)

3.4 L L
134 ( ”"‘
0.0-02 il
.008:008 0.47 019
0.47 ||| Ll 0.47
019 171.25 .049"7 019
1.25 1.25
049 .54|2.54| 049
100 .100
Terminal

Max. 10°

10.16:05
400-020

3.4
134

thickness = 0.25 .010

General tolerance: £0.1 +.004

Recommended mounting pad (TOP VIEW)

M M

10.8
425

L L

1.5

]
| |
(|
|

059

100 .700

Tolerance: £0.1 +.004

SCHEMATIC AND WIRING DIAGRAMS

Notes: Ei: Power source at input side; Ir: LED forward current; V.: Load voltage; I.: Load current;

Output

Schematic ! . Load Wiring diagram
configuration

+

10— —04
+ M.i
4/
20— —O03
Zerc-crzoss cirouit 1 4 4 Load
—wW0q0
E1
IF VL (AC) VL (AC)
2 3 3
16 —04
} A Load
20— 03
1 Form A AC

+
10— —O06

ey
20— ‘
30— —04 1 6 6 Load

Zero-cross circuit _r/\/\/\,_o_ o
E1 IF
T—(zj— VL (AC) VL (AC)

+ 3 4 4
10— —06 O oad

3 A,!E =
20—
30— —04

See special section on Phototriac Couplers in Cautions for Use

8
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http://www.panasonic-electric-works.com/peweu/en/downloads/ds_x61_en_ssr_technical_information.pdf

