
  Parameter Symbol Test conditions Min   Typ Max    Unit

Collector-base breakdown voltage V(BR)CBO IC=-100μA, IE=0 -80 V

Collector-emitter breakdown voltage V(BR)CEO
1 IC=-10mA, IB=0 -60 V

Emitter-base breakdown voltage V(BR)EBO IE=-100μA, IC=0 -5 V

Collector cut-off current ICBO VCB=-60V, IE=0 -0.1 μA 

Emitter cut-off current IEBO VEB=-4V, IC=0 -0.1 μA 

hFE(1) VCE=-5V, IC=-1mA 100 

hFE(2)
 1 VCE=-5V, IC=-500mA 100 300 

hFE(3)
 1 VCE=-5V, IC=-1A 80 

DC current gain 

hFE(4)
 1 VCE=-5V, IC=-2A 15 

VCE(sat)1
 1 IC=-500mA, IB=-50mA -0.25 V 

Collector-emitter saturation voltage 
VCE(sat)2

 1 IC=-1A, IB=-100mA -0.5 V 

Base-emitter saturation voltage VBE(sat)
 1 IC=-1A, IB=-100mA -1.1 V

Base-emitter voltage VBE
1 VCE=-5V, IC=-1A -1 V 

Transition frequency fT VCE=-10V,IC=-50mA,,f=100MHz 150  MHz

Collector output capacitance Cob VCB=-10V,f=1MHz 10 pF
1Measured under pulsed conditions, Pulse width=300μs, Duty cycle≤2%.  
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               Peak Pulse Current -2  A 

Symbol Parameter Value Unit 

VCBO Collector-Base Voltage -80 V 

VCEO Collector-Emitter Voltage -60 V 

VEBO Emitter-Base Voltage -5 V 

IC Collector Current -1

PC Collector Power Dissipation 250 mW 

RΘJA Thermal Resistance From Junction To Ambient 500 ℃/W 

TJ,Tstg Operation Junction  and
Storage Temperature Range 

-55～+150 ℃ 
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 Low equivalent on-resistance 

Features

■

■ Marking: 591

Maximum Ratings（Ta=25℃ unless otherwise noted）

Electrical characteristics（Ta=25℃ unless otherwise specified）
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Reflow Soldering 

Recommended Conditions 

Profile Feature Pb-Free Assembly 

Average ramp-up rate (TL to TP) 3℃/second max. 

Preheat 
-Temperature Min (TS min) 
-Temperature Max (TS max) 
-Time (min to max) ( tS) 

150℃
200℃

60-180 seconds 

TS max to TL

  -Ramp-up Rate 3℃/second max. 

Time maintained above: 
-Temperature (TL) 
-Time (tL) 

217℃
60-150 seconds 

Peak Temperature (TP) 260℃

Time within 5℃ of actual Peak Temperature (tP) 20-40 seconds

Ramp-down Rate 6℃/second max. 

Time 25℃ to Peak Temperature 8 minutes max. 

Recommended Soldering Conditions
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Quantity: 3000PCS 

 
7” Reel D2 Φ178.0±2.0 

D3 Φ50.0Min. 

D4 Φ13.0±0.5 

W1 16.0±2.0

D2 W1

D3

D4
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