Z0109MA

Sensitive Gate Triacs

Series

Silicon Bidirectional Thyristors

Designed for use in solid state relays, MPU interface, TTL logic and
any other light industrial or consumer application. Supplied in an
inexpensive TO-92 package which is readily adaptable for use in
automatic insertion equipment.

Features

® One-Piece, Injection-Molded Package

® Blocking Voltage to 600 V

® Sensitive Gate Triggering in Four Trigger Modes (Quadrants) for all

possible Combinations of Trigger Sources, and especially for Circuits

that Source Gate Drives
o All Diffused and Glassivated Junctions for Maximum Uniformity of
Parameters and Reliability
Improved Noise Immunity (dv/dt Minimum of 10 V/usec at 110°C)
Commutating di/dt of 1.6 A/msec at 110°C
High Surge Current of 8 A
These are Pb—Free Devices

MAXIMUM RATINGS (T, = 25°C unless otherwise noted)

Rating Symbol | Value Unit

Peak Repetitive Off-State Voltage VDRM, 600 \%

(Ty=-40to +125°C)(1) VRRM

Sine Wave 50 to 60 Hz, Gate Open

On-State RMS Current ITRMS) 1.0 A

Full Cycle Sine Wave 50 to 60 Hz

(Tg = 50°C)

Peak Non-Repetitive Surge Current ITsm 8.0 A

One Full Cycle, Sine Wave 60 Hz

(Tc =110°C)

Circuit Fusing Considerations (t = 8.3 ms) 12t 0.35 AZs

Average Gate Power (Tg = 80°C, t < 8.3 ms) Paav) 1.0 w

Peak Gate Current (t < 20 us, Ty = +125°C) lam 1.0 A

Operating Junction Temperature Range Ty -40 to °C
+125

Storage Temperature Range Tstg -40 to °C
+150

Stresses exceeding Maximum Ratings may damage the device. Maximum

Ratings are stress ratings only. Functional operation above the Recommended

Operating Conditions is not implied. Extended exposure to stresses above the

Recommended Operating Conditions may affect device reliability.

1. Vprm and Vrgw for all types can be applied on a continuous basis. Blocking
voltages shall not be tested with a constant current source such that the
voltage ratings of the devices are exceeded.
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PIN ASSIGNMENT

1 Main Terminal 1
2 Gate
3 Main Terminal 2

ORDERING INFORMATION

See detailed ordering and shipping information in the package
dimensions section on page 6 of this data sheet.
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Z0109MA/D




Z0109MA

THERMAL CHARACTERISTICS

Characteristic Symbol Max Unit
Thermal Resistance, Junction-to-Case Reuc 50 °C/wW
Thermal Resistance, Junction-to-Ambient Roua 160 °C/W
Maximum Lead Temperature for Soldering Purposes for 10 Seconds T 260 °C

ELECTRICAL CHARACTERISTICS (T¢ = 25°C unless otherwise noted; Electricals apply in both directions)

Characteristic symbol | min | Typ | Max | unit |
OFF CHARACTERISTICS
Peak Repetitive Blocking Current Ty=25°C IbrRM» IRRM - - 5.0 uA
(Vp = Rated Vprwm, VRrM; Gate Open) Ty=+125°C - - 500
ON CHARACTERISTICS
Peak On-State Voltage VM - - 1.56 \
(Itm = £1.4 A Peak; Pulse Width < 2.0 ms, Duty Cycle < 2.0%)
Gate Trigger Current (Continuous dc) laT mA
(Vp=12Vdc, R =30 Q)
MT2(+), G(+) 0.15 - 10
MT2(+), G(-) 0.15 - 10
MT2(-), G(-) 0.15 - 10
MT2(-), G(+) 0.25 - 10
Latching Current (Vp =12V, Ig=1.2xIgT) I mA
MT2(+), G(+) All Types - - 15
MT2(+), G(-) All Types - - 25
MT2(-), G(-) All Types - - 15
MT2(-), G(+) All Types - - 15
Gate Trigger Voltage (Continuous dc) Vet \Y

(Vp = 12 Vdc, R = 30 Q)

MT2(+), G(+) All Types - - 1.3
MT2(+), G(-) All Types - - 1.3
MT2(-), G(-) All Types - - 1.3
MT2(-), G(+) All Types - - 1.3
Gate Non-Trigger Voltage \Zeh) 0.2 - 1.3 \%
(Vp=12V,R_.=30Q, Ty =125°C)
All Four Quadrants
Holding Current Iy - - 10 mA
(Vp = 12 Vdc, Initiating Current = 50 mA, Gate Open)
DYNAMIC CHARACTERISTICS
Rate of Change of Commutating Current di/dt(c) 1.6 - - A/ms
(Vp =400V, Ity = 0.84 A, Commutating dv/dt = 1.5 V/us, Gate Open,
Ty = 110°C, f = 250 Hz, with Snubber)
Critical Rate of Rise of Off-State Voltage (Vp = 67% Rated VpRrw, dv/dt V/us
Exponential Waveform, Gate Open, T; = 110°C) 50 75 -
Repetitive Critical Rate of Rise of On-State Current, T; = 125°C di/dt - - 20 Alus

Pulse Width = 20 s, IPKmay = 15 A, diG/dt = 1 Alus, f = 60 Hz
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Z0109MA

Voltage Current Characteristic of Triacs
(Bidirectional Device)

Symbol Parameter

VDRrM Peak Repetitive Forward Off State Voltage
IDRM Peak Forward Blocking Current

VRRM Peak Repetitive Reverse Off State Voltage
IRRM Peak Reverse Blocking Current

V1m Maximum On State Voltage

IH Holding Current

+ Current
4 Quadrant 1
- MainTerminal 2 +
on state |
Iy
IrRM at VRRM 'i__
\. ————— —
< | /. A | g
_——————; off state /. + Voltage
Iy Iprm at Vprm
Quadrant 3
™

MainTerminal 2 —

Quadrant Definitions for a Triac

MT2 POSITIVE
(Positive Half Cycle)
+
A
(+) MT2 (+) MT2
Quadrant Il () laT ) lgT Quadrant |
GATE GATE
MT1 MT1
REF REF
laT - > +lgT
(=) MT2 (=) MT2
Quadrant llI () lgT ) lgT Quadrant IV
GATE GATE
MT1 MTA1
REF REF
MT2 NEGATIVE
(Negative Half Cycle)

All polarities are referenced to MT1.

With in-phase signals (using standard AC lines) quadrants | and Ill are used.
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Tc, MAXIMUM ALLOWABLE CASE TEMPERATURE (°C)

P(AV)' MAXIMUM AVERAGE POWER DISSIPATION (WATTS)

Z0109MA
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Vi, INSTANTANEOUS ON-STATE VOLTAGE (VOLTS)
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Figure 4. On-State Characteristics
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Figure 5. Transient Thermal Response
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Junction Temperature
100
<
E
'_
g 0 — 2
o =
[is
)
o T ———
S I —
— Q4 Q3
% \\ \\. L
8 1 %
= o
=
0
-40 -25 -10 5 20 35 50 65 8 95 110

T,, JUNCTION TEMPERATURE (°C)

Figure 9. Typical Latching Current versus
Junction Temperature
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Note: Component values are for verification of rated (di/dt).. See AN1048 for additional information.

Figure 11. Simplified Test Circuit to Measure the Critical Rate of Rise of Commutating Current (di/dt).

ORDERING & SHIPPING INFORMATION: Packaging Options, Device Suffix

Europe
u.s. Equivalent Shipping’ Description of TO-92 Tape Orientation
Z0109MARL1G Radial Tape and Reel (2K/Reel) Flat side of TO-92 and adhesive tape visible
Z0109MAG Bulk in Box (5K/Box) N/A, Bulk
Z0109MARLRPG Radial Tape and Fan Fold Box (2K/Box) Round side of TO-92 and adhesive tape visible
Z0109MARLRFG Radial Tape and Fan Fold Box (2K/Box) Round %de of TO-92 and adhesive tape on re-
verse side

tFor information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging

Specification Brochure, BRD8011/D.
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Z0109MA

PACKAGE DIMENSIONS

TO-92 (TO-226AA)

CASE 029-11
ISSUE AM
A NOTES:
_’I I‘_ -B STRAIGHT LEAD 1. DIMENSIONING AND TOLERANCING PER ANSI
- Y14.5M, 1982.
l 1) / BULK PACK 2. CONTROLLING DIMENSION: INCH.
3. CONTOUR OF PACKAGE BEYOND DIMENSION R
y IS UNCONTROLLED.
) 4. LEAD DIMENSION IS UNCONTROLLED IN P AND
T | _ BEYOND DIMENSION K MINIMUM.
[ T L
SEATING | INCHES MILLIMETERS
PLANE - Y K DIM| MIN | MAX | MIN | MAX
A [ 0175 | 0.205 | 445 | 520
(M B | 0170 | 0210 | 432 | 533
C [ 0125 | 0165 | 318 [ 419
D [ 0016 | 0.021 | 0.407 | 0533
X D G | 0045 [ 0055 | 1.5 | 1.39
_,X]._ G l‘: gg?s 0105 | 242 | 266
015 | 0020 | 039 | 050
I HMN— @ J K | 0500 | -—- | 1270 | --—-
L0250 [ ——— | 635 | ---
>V = rC N [ 0080 | 0105 [ 204 | 266
j—- Pl ——[od00 [ -— | 254
: \ SECTION X-X R oi5 | — | 208 | -
| N y V]018 | ---] 343 ] ---
—>| N je— T
NOTES:
R— _’I A I‘_ -B BENT LEAD 1. DIMENSIONING AND TOLERANCING PER
< ] TAPE & REEL ASME Y14.5M, 1994.
L _ 2. CONTROLLING DIMENSION: MILLIMETERS.
AMMO PACK 3. CONTOUR OF PACKAGE BEYOND
DIMENSION R IS UNCONTROLLED.
P 4. LEAD DIMENSION IS UNCONTROLLED IN P
T / AND BEYOND DIMENSION K MINIMUM.
D |
MILLIMETERS
gfﬂ'ge K DIM| MIN | MAX
A | 445 | 520
B | 432 | 533
C | 318 | 419
D | 040 | 054
D G | 240 | 280
G XX J | 039 [ 050
K [ 1270 [ -
@ J N | 204 | 266
P [ 150 | 400
v -C R| 293 | -——-
+- V| 343 ——-
\ SECTION X-X
N y
} STYLE 12:
PIN1. MAIN TERMINAL 1

2. GATE
3. MAIN TERMINAL 2
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“Typical” parameters which may be provided in SCILLC data sheets and/or specifications can and do vary in different applications and actual performance may vary over time. All
operating parameters, including “Typicals” must be validated for each customer application by customer’s technical experts. SCILLC does not convey any license under its patent rights
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