MCR12DSM & MCR12DSN

100 V-600 V Surface Mount SCRs

Thyristor Datasheet
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K: Cathode; A: Anode; G: Gate

Description

The MCR12DSM and MCR12DSN devices are designed for
high- volume, low-cost industrial and consumer applications such
as motor control, process control, temperature, light and speed
control, Capacitive Discharge Ignition (CDI), and small engines.

Features

m ESD Ratings: Human Body m Low-level triggering and
Model — 3B > 8000V, holding characteristics
Machine Model —C > 400V g passivated die surface for

m UL Recognized compound reliability and uniformity
meeting flammability rating = Small size
V-0

Product Summary

Characteristic Value Unit
rigws) 12 A
Vorw/ Vaam 600 or 800 \
lor 200 or 300 mA
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MCR12DSM & MCR12DSN Thyristor Datasheet

Maximum Ratings (T, = 25 °C, unless otherwise specified)

Symbol Characteristics Conditions Value Units
Vorm/Veam Repetitive Peak Off-state Voltage' T =5_O Atlco) é% T_ﬂ; OR;CK':S;ni \éVave, MCRTZDSM 000 Y
' MCR12DSN 800
Rms) On-state RMS Current 180° Conduction Angles; T = 75 °C 12
Iav) Average On-state Current 180° Conduction Angles; T = 75 °C 76
ltsm Non-repetitive Surge Peak On-state Current Y2 cycle, sine wave, 60 Hz, T,,= 110 °C 100 A
12t 12t Value for Fusing t,=8.3ms 41 A’s
Pam Forward Peak Gate Power Py<1psT.=75°C 5 A
Pgiav Average Gate Power Dissipation t,=83ms, Tc=75°C 0.5 w
lom Peak Gate Current Py<1usT.=75°C 2 A
Tstg Storage Temperature Range - -40 to 150 °C
T, Virtual Junction Temperature Range - -40 to 110 °C

Note 1: Vpgy and Vggy, for all types can be applied on a continuous basis. Ratings apply for zero or negative gate voltage; however, positive gate voltage shall not be applied
concurrent with negative potential on the anode. Blocking voltages shall not be tested with a constant current source such that the voltage ratings of the component are
exceeded.

Electrical Characteristics — OFF (T, = 25 °C, unless otherwise specified)

Symbol Characteristics Conditions Min. | Typ. | Max.| Units
iti i T,=25°C - - 10
ol Peak Repetitive Fogward tozr Reverse Blocking V. = Rated Vyuy 0 Vi, R = 1.0 k O i WA
urren T,=10°C | - | - | 500

Note 2: Ratings apply for negative gate voltage or Rg = 1.0 kQ Devices shall not have a positive gate voltage concurrently with a negative voltage on the anode. Component
should not be tested with a constant current source for forward and reverse blocking capability such that the voltage applied exceeds the rated blocking voltage.

Electrical Characteristics — ON (T,,= 25 °C, unless otherwise specified)

Symbol Characteristics Conditions Min. Typ. | Max. | Units
Varm Peak Reverse Gate Blocking Voltage lgr = 10 pA 10 12.5 18 \
lgRM Peak Reverse Gate Blocking Current Vg =10V - - 1.2 pA
Vim Peak Forward On-State Voltage® ltm =20 A - 1.3 1.9 \
| Gate Trigger Voltage* % Vg R T C Ty =257 ° 12| 2% A
ate Trigger Voltage =12V, R =1000Q, T, =110° u
GT AK dc L C Tvi:—40 °oC _ _ 300
T,=25°C 0.45 0.65 1
Ver Gate Trigger Voltage (continuous dc)* Va =12V, R =100 Q) T,;=-40°C - - 1.6 \
T,=110°C 0.2 - -
- gt - T,=25°C 0.5 1 6
I, Holding Current Vp =12V, Imt:tmg Cukrrent =200 mA, i mA
o =1k T, =—40°C - - 10
T,=25°C 0.5 1 6
I Latching Current V=12V, lg =2.0mA, Rgg = 1kQ mA
T,;=-40°C - - 10
Turn-on Time
toe (Source Voltage = 12V, Rg = 6.0 KQ, |; Vp = Rated Vpgy, Rise Time = 20 ns, Pulse Width = 10 ps - 2 5 ps
=16 A(pk), Rgg = 1.0 KQ)

Note 3: Pulse Test: Pulse Width < 2.0 msec, Duty Cycle < 2%.
Note 4: R current not included in measurement
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MCR12DSM & MCR12DSN

Thermal Characteristics

Thyristor Datasheet

Symbol Characteristics Value Units
Ringo Thermal Resistance, Junction to Case 2.2
Ringa) Thermal Resistance, Junction to Ambient 88 KW
Ringa) Thermal Resistance, Junction to Ambient® 80
T, Maximum Lead Temperature for Soldering Purposes® 260 °C
Note 5: These ratings are applicable when surface mounted on the minimum pad sizes recommended.
Note 6: 1/8" from case for 10 seconds
Dynamic Characteristics
Value
Symbol Characteristics Conditions Units
Min. | Typ. | Max.
dv/dt Critical Rate of Rise of Off-State Voltage Vo =0.67x R?é(e)do\r/]m’j".’rvljzip%noe?gal Waveform, 37 45 - V/us
di/dt Critical Rate of Rise of On—State Current I = B0 A, Py, = 40 sec, diG/dt = 1 A/sec, I5r = 10 mA - 50 100 Alus

Voltage Current Characteristics of SCR

Symbol Characteristics
Vorm Peak Repetitive Forward Off State Voltage
IoRm Peak Forward Blocking Current
Veam Peak Repetitive Reverse Off State Voltage
lrrm Peak Reverse Blocking Current
Vim Maximum On-state Voltage
Iy Holding Current

+Current

Anode+

+Voltage

Reverse Blocking Region
(Off State)

Reverse Avalanche Region

Forward Blocking Region
(Off State)

Anode-
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MCR12DSM & MCR12DSN

Characteristic Curves

Thyristor Datasheet

Fig. 1. Average Current Derating Fig. 2. On-state Power Dissipation
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MCR12DSM & MCR12DSN Thyristor Datasheet

Fig. 7. Typical Holding Current vs. Fig. 8. Typical Latching Current vs.
Junction Temperature Junction Temperature
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Fig. 9. Holding Current vs. Fig. 10. Exponential Static dv/dt vs.
Gate-Cathode Resistance Gate-Cathode Resistance and Junction Temperature
10 I I 1000 i i
z o =
S 8 vi < '&):; T,;=70°C
T < T, =90°C
= = 100 y
c 6 Px ]
= AN =
3 SNERN 3
> 4 = lor = 25 pA 2 T, =110°C —NIN
£ < 10
© (%)
o 2
T et = 19 HA‘
0 } } 1
100 1000 10000 100 1000
Gate Cathode Resistance, Rg¢ () Gate Cathode Resistance, Rgk ()
Fig. 11. Typical Gate Trigger Current vs. Fig. 12. Typical Gate Trigger Voltage vs.
Junction Temperature Junction Temperature
1000 — 1000 —
— Ve = 400 V T,=110°C — Vp = 800 V
%) o 1] o,
3 = T,=110°C
S — S
= 100 g = 100 E==lgr=25pA
§ EVpe =600V §
3 3 —
o —Vp =800 V o =~
E 1 O \ A fg 1 O IGT 10 HA
(%) 2 (%)
1 1
100 1000 100 1000
Gate Cathode Resistance, Rgi () Gate Cathode Resistance, Rg (Q)
- © 2024 Littelfuse, Inc.
% I-I't'teln'lse® 5 Specifications are subject to change without notice.

Revised: TK.09/18/2024



MCR12DSM & MCR12DSN

Part Marking

Thyristor Datasheet

DPAK-3 [N
Case 369C ] 2DSxG
Style 4 YWw
(-
IPAK-3 Rl
Case 369D 2DSxG
Style 4 yww
Packing Options
Part Number Package Type Packing Mode Base Quantity
MCR12DSMT4G DPAK Tape and Reel 2500
MCR12DSN-1G IPAK Box 4000
MCR12DSNT4G DPAK Tape and Reel 2500
Package Dimensions T0-251 (IPAK-3)
T0251-3L POD Millimeters Inches
Symbol
Min. Max. Min. Max
B C
R E A 5.40 5.70 0.213 0.224
' -t
v B 6.40 6.60 0.252 0.260
! T T 7 C 2.20 2.40 0.087 0.094
A
Q N D 0.60 0.75 0.024 0.030
S ] . . E 0.55 0.65 0.022 0.026
-T- 1 |
F 0.58 0.78 0.022 0.030
PLANE
G 2.30 0.091
G| G B J | I D H 1.18 1.28 0.046 0.050
' 3PL
H (e o TOT J 0.49 0.59 0.019 0.023
K 740 8.00 0.291 0.315
N 0.78 0.98 0.031 0.038
R 5.30 5.50 0.209 0.217
S 1.60 0.063
\ 1.35 1.65 0.053 0.065
z 3.80 0.150
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MCR12DSM & MCR12DSN Thyristor Datasheet

Package Dimensions T0-252 (DPAK-3)

V A T
Millimeters Inches

E—> c
o A E Symbol " . ” .
B in. ax. in. ax
Ll:oj @ 0 J
BN A 2.20 2.40 0.087 0.094
L3 z z
D petail A H
12

f«—

Al 0.00 0.12 0.000 0.005
L ) R N
}—ﬁj‘ m (&) b 0.55 0.75 0.022 0.030
Y b2 J NOTE? c\;rp Bottom Vi Bottom Vi
ottom View ottom View
e o ttom Vie b2 0.65 0.85 0.026 0.033

Construction

—>| b
Top View iu b3 5.30 5.50 0.209 0.217

12 SAYSE ¢ Seating C 0.49 0.59 0.019 0.023
g
| JX c2 0.49 0.59 0.019 0.023
L

¢ t;" A1
U~ D 5.40 5.70 0.213 0.224
Detail A
Rotated 90°C W E 6.40 6.60 0.252 0.260
e 2.30 0.091
Soldering Footprint H 9.50 10.30 0.374 0.406
6.20 3.00 L 147 178 0.058 0.070

e — ] ]
024 | e Lﬂ;"s r L1 2.90 0.114
| 258
T 102 E j—{ L2 0.49 0.59 0.019 0.023
L3 1.35 1.65 0.053 0.065
0228 0063 0243 L4 0.70 1.00 0.028 0.039

¢ |:| 4{ z 3.90 - 0.154 -

SCALE 3:1 ( mm )
inches

Disclaimer Notice

Information furnished is believed to be accurate and reliable. However, users should independently I- ) {“ 7 » o
evaluate the suitability of and test each product selected for their own applications. Littelfuse products -II S Part of: thte"llse
are not designed for, and may not be used in, all applications.

Lo . X Lo . Expertise Applied | Answers Delivered
Read complete Disclaimer Notice at http://wwuw.littelfuse.com/disclaimer-electronics.

© 2024 Littelfuse, Inc.

% Littel'use@’ 7 Specifications are subject to change without notice.

Revised: TK.09/18/2024





