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Darlington Power Transistors -

T1P115, TIP116, TIP117 File Number 1387

2-Ampere P-N-P Darlington

.
Powel' TranS|St°rs TERMINAL DESIGNATIONS
.
For Low and Medium Frequency Power €
Switching, Hammer Driver, Audio Amplifier, and |—:':f§
Series and Shunt Regulator Applications T O — gc
Features: —
s Opaerates from IC without predriver l B
s« Galnof 1000 at 1A TOP ViEw 920839969
w Low leakage at high temperatures i
w Designed for completementary use with TIP110, TIP111 and TIP112 JEDEC TO-220AB
s Hard glass passivation
w  Wire-bonded construction
Oc¢

o — )
The RCA-TIP115, TIP116, and TIP117 series are monolithic % : [
p-n-p silicon Darlington transistors designed for low and | |
medium frequency power applications. The construction of i |
these devices provides good foward-bias second-breakdown |
capability; their high gain makes it possible for them to be ! |
driven directly from integrated circuits. IL N
These devices are supplied in the JEDEC TO-220AB (VER- .

SAWATT) plastic package.

3
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Fig. 1 - Schematic diagram for all types.

MAXIMUM RATINGS, Absolute Maximum Values:

TIP118 TIP118 TIP117 UNITS
VCBO tuvvuv i sriasiiscaransniiisnisiniarianans 60 80 100 v
VCEO(BUS) t\vvuiniivinirnsiviernranisnnenne 60 80 100 v
5 \
2 A
4 A
0.05 A
................................................... 50 w
Tc above 25°C.,, Derate linearly at 04 w/ee
Tog. TV vovvvevnnns G e e ee—85 10150~ °C
Tt
At distance 1/8 [n. (3.17 mm) from case for 108 MAX. v vevvrrvveraes 260 °C
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TIP115, TIP116, TIP117
ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc) = 25°C
TEST CONDITIONS LIMITS
Voltage Current
CHARACTERISTIC TIP115 TiP116 TIP117 UNITS
Vdc A dc
Vce Vee [ ] MIN. | MAX, | MIN. | MAX. | MIN. | MAX.
-608 -_ — — - -1 - — - -
lcso -goa —_ —_ —_ —_ —_ —_ -1 — —_
le=0
-1008 | — — — — — - - — -1
mA
-30 _ _ 0 _ -2 _ B _ _ -
Iceo -40 - - o] - — -— -2 - —_
-50 — — 0 — — - - — -2
leso — 5 0 — - -2 — -2 — -2 mA
Vceo(sus) — — |-003P| o -60 — -80 — -100 — v
-4 - -1b - 1000 | — 1000 | — 1000 | —
hre —
-4 - -2b — 500 - 500 - 500 —
Vee -4 — -2b — - -2.8 — -2.8 - -2.8 v
Vee(sat) — — -2b }-0.008| — -2,5 - -2.5 - -2.5
Cobo -10a — - — - 100 —_ 100 —_ 100 pF
fte 40 | — |05 | — 25 TYP. 25 TYP. 25 TYF. -
f=1.0mHz /
lor 1.25 12 1.25 A
t£0, 5 s non-rep. pulse -40 - - s - -1.25 - -
Reuc — —_ - —_ —_ 2.5 - 2.5 -— 2.5
°C/W
Resa — —_ — — — 62.5 —_ 62,5 - 62.5
& Vce value,
b pulsed: Pulsed duration = 300 us, duty factor < 2%.
t
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Fig. 2 - Derating curve for all types. Fig. 3 - Typical dc-beta characteristics for all types.
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Darlington Power Transistors

TIP115, TIP116, TIP117

100 | CASE TEMPERATURE(T:)e25°C

(CURVES MUST BE DERATED

LINEARLY WITH INCREASE
EMPERATURE)

*:0R SINGLE F
NONREPETITIVE ]

S
> a1

~

o o |

DC
DISSIPATION=~ LIMITED

COLLECTOR CURRENT (Lg)—A

>

(MAX.)s 60 V (TIPI18) £
VeEo {MAX.) 80 V(TIPHE)

VCEO (MAX.) 1100 V{TIPIIT)

ol S35 e e Lot kB 4 b4 1 R 04
| 2 4 6 8 2 4 6 OIOO 2 4 6 8
COLLECTOR - TO-EMITTER VOLTAGE { Veg )=V
92CM-3518)

Fig. 4 - Maximum operating areas for all types (Tc = 25°C).

VOLTAGE [VgE (sat)] =V
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COLLECTOR TO EMITTER SATURATION

COLLECTOR CURRENT (X¢)-A

] 2
BASE-TO-EMITER VOLTAGE {Vggl=-V

1 2 3 4 0 3
COLLECTOR CURRENT (L¢l~A 920C8-34525 92CS-38182

Fig. § - Typical saturation characteristics for all types. Fig. 6 - Typical transter characteristics for all types.

000,]CASE TEMPERATURE (T 1:25°C 4

COLLECTOR SUPPLY VOLTAGE {Vcch =30V
Tg, *Xg, *1C/250, Ts28°C

.

-
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Crvo

-
TIME ~( st

COMMON = BASE INPUT CAPACITANCE(Cipo! ~pF
COMMON -BASE OUTPUT CAPACITANCE { Copg)=oF

B

1 10 100 03 2 4
COLLECTOR CURRENT { I ¢)~AMPS

EMIYTER- TO-BASE VOLTAGE [Vgp ) -V 92CS-38184

COLLECTOR-TO-BASE VOLYAGE (Vegl-V
92C8-38183

Fig. 7 - Typical common-base input (Cibo) or Fig.8-Typical saturated switching
output (Cobo) capaciatance characteristic characteristics (all types).
(all types).
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Darlington Power Transistors

TIP115, TIP116, TIP117

ADJ FOR 1

82 Y
1sa,2w Vel —SC

Re*—1¢
NON IND

Q1,02 ¢ 2N6354
I¢ CURRENT 03 » 2N3762
¢ PROBE 04,05,
000 uF IN4933 g CURRENT Q6,07 + CA3725 QUAD
180 Jarn 20 PROBE TRANSISTOR
DEVICE ARRAY
UNDER  vge -

i

IN914 A&

22K

* THIS CONNECTION
SHOULD BE MADE AS
CLOSE AS POSSIBLE TO
COLLECTOR OF
TRANSISTOR UNDER TEST

® » KELVIN SENSING
CONNECTION
BATTERY SYMBOLS Veg 4 Vgl Va2«
.Vg(cLAMP) INDICATE RIGOROUSLY FILTERED
VOLTAGE SOURCES AT THE CIRCUIT TERMINALS
TO ACCOMODATE THE FAST t; AND ; TIMES
AND HIGH CURRENTS PRESENT IN THE CIRCUIT
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82 = 92CM- 34847
MIN ADJ FOR Ig
FREQ* 500 Hz 1

500

Fig. 9 - Circuit for measuring switching times.

92C$-34846

g A-B  yeX-Y

e B-C  yev-2
tuansition * X-W

NOTE: TRANSITION TIME
FROM 0% I, TO 90% Ig, MUST

BE LESS THAN 0.6 11,

Fig. 10 - Phase relationship between input and
outputcurrents showing reference points
for specilication of switching times.
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