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FEATURES TO-220

* High voltage, high speed switching
* High reliability
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1.Base 2.Collector 3.Emitter

MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS

Absolute Maximum Rating (Tc=25°C)

Parameter Symbol Value Unit
Collector-Base Voltage BVceo 700 \Y
Collector-Emitter Voltage BVceo 410 \Y%
Emitter-Base Voltage BVeso 9 \Y%
Collector Current Ic 12 A
Collector Current pulse lem 24 A
Base Current Is 6 A
Base Current pulse lam 12 A
Power Dissipation Ta=25c Po 2 w
Te=25°C 80
Junction Temperature T 150 °C
Storage Temperature Tstg -55~150 °C

Note: 1. Pulse Test: Pulse Width = 5ms, Duty Cycle<10%
2. Absolute maximum ratings are those values beyond which the device could be permanently damaged.

Absolute maximum ratings are stress ratings only and functional device operation is not implied.
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ELECTRICAL CHARACTERISTICS(Ta=25°C unless otherwise specified)

Value
Parameter Symbol Conditions Unit
Min | Typ | Max
Collector-base breakdown voltage BVcso |lc=1mA, =0 700 V
Collector-emitter breakdown voltage | BVcgo | lc=5mA, Ig=0 410 V
Emitter-base breakdown voltage BVeso |le=0.1mA, Ic=0 9 \Y;
Collector cut-off current lceo  |Veg=700V, le=0 1 mA
Emitter cut-off current leeo |Ves=9V, Ic=0 1 mA
hee(1) | Vee= 5V, Ic= 3A 10 35
DC current gain
hre(2) | Vee= 5V, Ic= 2mA 10
|c=5A, |B=1A 1.0
Collector-emitter saturation voltage Vegsay | lc=8A, ls=1.6A 15 vV
|c=12A, |B=3A 3
. |c=5A, |B=1A 1.2
Base-emitter on voltage V
g Vee(say lc=8A, lzg=1.6A 1.6
lc= 0.5A, Vce=10V
Transition frequency fr ¢ P VCE ’ 4 MHz
f=1MHz
. VCB =10V |E =0
Output Capacitance ’ 180 F
P P Cov | f=0.1MHz P
Delay Time tq 0.1 us
Vc= 125V, Ic= 8A,
Rise Time tr lg1= lg2 = 1.6A 1 HS
to,= 25us, Duty < 1%
Fall Time te 0.7 Ms
Switching Time ts lc= 500mA 0.7 HS
*Pulse Test: Pulse Wieth = 300us, Duty Cycle = 2%
Thermal Characteristics
Parameter Symbol Value Unit
Thermal Resistance Junction to Ambient 0,4 54 °C/W
Thermal Resistance Junction to Case 0,c 4 °C/W
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RATING AND CHARACTERISTIC CURVES
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Figure 3. Collector Saturation Voltage
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Figure 5. Turn-On Time
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Figure 2. Collector Saturation Region
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Figure 4. Safe Operating Area Base and
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Figure 6. Turn-Off Time
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Soldering parameters

Pb-Free assembly
(see as bellow)

Reflow Condition

Average ramp up rate (Liquid us Temp

-Temperature Min (Ts(min)) +150°C FIG5: Reflow condition
tp
Pre -Temperature Max(Ts(max)) +200°C Tef B e
Heat Cr itica 1Zo ne
-Time (Min to Max) (ts) 60-180 secs. o “°TP

o Tsmax)p-======= ==~ f -

(TL) to peak) 3°C/sec. Max i

Ts(max) to TL - Ramp-up Rate 3°C/sec. Max ;ep

Ts(min) [- - gES======

-Temperature(TL)(Liquid us) +217°C ?urra

Reflow e
-Temperature(tL) 60-150 secs. 2 L timeto peak ]
I 1 Time

Peak Temp (Tp)

+260(+0/-5)'C

temperatue

°C

Time within 5°C of actual Peak Temp (tp)

30 secs. Max

Ramp-down Rate

6°C/sec. Max

Time 25°C to Peak Temp (Tp)

8 min. Max

Do not exceed

+260°C

Package Dimensions & Suggested Pad Layout

TO-220
412 3.8 +.2 180 —Pp t—
HOLE THRU (4.6) .050
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(2.54) (&T#{ N
MAX.

Dimensions in inches and (millimeters)
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