
T r a n s i s t o r s 
2SD2396 
2SC5060 

I Low Frequency Transistor (60V, 3A) 
2 S D 2 3 9 6 

• F e a t u r e s 
1 ) L o w saturat ion vo l tage , typical ly VcE(sat) = 0 . 3 V at Ic / I B = 2 A / 50mA. 
2 ) High DC cur rent ga in . 

^Typically, DC cur rent g a i n = 1 0 0 0 a t V c E = 4 V , l c = 0 . 5 A ) 
3 ) Pc = 3 0 W . ( T c = 2 5 ° C ) 
4 ) W i d e S O A (safe opera t ing area) . 

• P a c k a g i n g s p e c i f i c a t i o n s a n d FIFE 

Type 2SD2396 
Package TO-220FN 

hFE HJK 
Code -

Basic ordering unit (pieces) 500 

• A b s o l u t e m a x i m u m r a t i n g s ( T a = 2 5 * C ) 

Parameter Symbol Limits Unit 
Collector-base voltage VCBO 80 V 
Collector-emitter voltage VCEO 60 V 
Emitter-base voltage VEBO 6 V 

Collector current Ic 3 A (DC) Collector current 
Icp 6 A (Pulse) * 

Collector power dissipation Pc 
2 W 

Collector power dissipation Pc 
30 W(Tc=25*C) 

Junction temperature Tj 150 "C 
Storage temperature Tstg —55 1-150 "C 
>!< Single pulse P w = 1 0 0 m s 

• E l e c t r i c a l c h a r a c t e r i s t i c s ( T a = 2 5 ° C ) 

Parameter Symbol Min. Typ. Max. Unit Conditions 
Collector-base breakdown voltage BVCBO 80 — — V l c = 5 0 fi A 
Collector-emitter breakdown voltage BVCEO 60 — — V l c = 1 m A 
Emitter-base breakdown voltage BVEBO 6 — — V I E = 5 0 /<A 
Collector cutoff current ICBO — — 100 ^ A V C B = 8 0 V 
Emitter cutoff current IEBO — — 100 V E B = 6 V 
DC current transfer ratio hFE 400 — 2000 — V C E = 4 V , IC=0.5A * 
Collector-emitter saturation voltage VcE(sat) — 0.3 0.8 V IC / IB=2A /0 .05A * 
Base-emitter saturation voltage VBE(sat) — — 1.5 V IC / IB=2A /0 .05A * Transition frequency fr — 40 — MHz V C E = 5 V , IE=— 0.2A , f =10MHz * 
Output capacitance Cob — 55 — pF V C B = 1 0 V , I E = 0 A , f = 1 M H z 

* Measured using pulse current. ( 9 6 - 8 1 9 - D 3 5 1 ) 

I Power Transistor (90±10V, 3A) 
2 S C 5 0 6 0 

• F e a t u r e s 
1 ) Bui l t- in zener d iode be tween co l lector a n d base. 
2 ) Zener d iode has low vo l tage d ispers ion . 
3 ) S t rong protect ion against reverse power su rges d u e to "L" loads. 
4 ) Dar l ing ton connec t i on for h igh DC cur rent ga in . 
5 ) Bui l t- in resistor be tween base and emit ter. 
6 ) Bui l t- in d a m p e r d iode. 

• C i r c u i t d i a g r a m 

• A b s o l u t e m a x i m u m r a t i n g s ( T a = 2 5 ° C ) 

Parameter Symbo l Limits Unit 
Co l lec to r -base vo l tage VCBO 9 0 ± 1 0 V 
Col lec tor -emi t ter vo l tage Vceo 9 0 ± 1 0 V 
Emi t te r -base vo l tage VEBO 6 V 

Col lector current Ic 1 A CDC) Col lector current ICP 2 A (Pu lse ) * 1 
Col lector power d iss ipat ion Pc 1 W * 2 
Junct ion tempera tu re Tj 150 *C 
Storage tempera tu re Ts tg — 5 5 1-150 °C 

copper plating at least 100m 

• P a c k a g i n g s p e c i f i c a t i o n s a n d IIFE 

T y p e 2 S C 5 0 6 0 
Package A T V 

hFE M 
C o d e T V 2 

Basic order ing unit (p ieces) 500 

• E l e c t r i c a l c h a r a c t e r i s t i c s ( T a = 2 5 ° C ) 

Parameter S y m b o l Min . Typ . Max. Unit Cond i t ions 
Co l lec tor -base b r e a k d o w n vo l tage BVCEO 8 0 100 V l c = 5 0 /xA 
Col lec tor -emi t ter b r e a k d o w n vo l tage BVCEO 8 0 — 100 V l c = 1 m A 
Col lector cutoff current ICBO — — 10 MA V C B = 7 0 V 
Emit ter cutoff current IEBO — — 3 m A V E B = 5 V 
DC current t ransfer ratio hFE 1000 — 2500 — V C E = 3 V , l c = 0 . 5 A # 1 
Col lec tor -emi t ter saturat ion vo l tage VCEIsat) — — 1.5 V lc/ lB=500mA/1 m A 
Base-emi t ter sa tura t ion vo l tage VBE(5at) — — 2 V lc/ lB=500mA/1 m A * 1 
Trans i t ion f requency fr — 80 — MHz V C B = 5 V , le=—0.1A , f = 3 0 M H z * 2 
Ou tpu t capac i tance C o b — 20 — PF V C E = 1 0 V , I E = 0 A , f = 1 M H z 
Tu rn -on t ime tor, — 0.2 — f*S l c = 0 . 8 A , R L = 5 0 Q 
Sto rage t ime tstg — 5 — MS IBI = — l B 2 = 8 m A 
Fall t ime tr — 0.6 — Vcc=f 40 V 

Measured using pulse c *2 Transition frequency ol the device 

( 9 6 - 7 3 3 - D 4 1 6 ) 

M H r f l 323 


