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Darlington Power Transistors
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TIP110, TIP111, TIP112 File Number 1336

2-Ampere N-P-N Darlington
Power Transistors TERMINAL DESIGNATIONS

) For Low and Medium Frequency Power 3

Switching, Hammer Driver, Audio Amplifier, and c :%
C

Series and Shunt Regulator Applications (FLANGE) | O N Ny
Features: —
Operates from IC without predriver

Gain of 1000 at 1A

Low leakage at high temperatures .

Designed for completementary use with TIP-115, 116, and 117
Hard glass passivation

Wire-bonded construction

—]
TOP VIEW 8
92C8-39969

JEDEC TO-220AB

The RCA-TIP110, TIP111 and TIP112 series monolithic n-p-
n silicon Darlington transistors are designed for low and
medium frequency power applications. The construction of
these devices provides good forward-bias second-break-
down capability; their high gain makes it possible for them
to be driven directly from integrated circuits.

These devices are supplied in the JEDEC TO-220AB ,
(VERSAWATT) plastic package. vacs-20307

Fig. 1 - Schematic diagram lor all types.

MAXIMUM RATINGS, Absolute Maximum Values:

TIP110 TIPIN TIP112 UNITS
VCBO reeveriresnans Miearenetnatasieirnesae besresucrnranesans 60 80 100 \
VGeo(sus) .. 60 80 100 v
VEBO ++vvere ) \
[Geevirniennns 2 A
ICM veevennes 4 A
= T 0.05 A
Py
Tcupto25°C 50 w
Tcabove 25°C ..iviiiiiiiniiiieeniariianns ... Derate linearly at 0.4 w/°C
Tstge T cevverenne T T T T T PPP PR RN —_— 6510150 °C
TL
At distance 1/8 in. (3.17 mm) from case for 10smax. ......vconevns 260 °C
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_ Darlington Power Transistors .
TIP110, TIP111, TIP112
ELECTRICAL CHARACTERISTICS, At Case Temperature (Tg) =25°C
TEST CONDITIbNS LIMITS
CHARACTERISTIC Voltage Current UNITS
. Vde Adc TIP110 TIP111 TIP112
VCE | vpe | l¢ I | MIN. | MAX, | MIN. | MAX. [ MIN.| MAX.
IcBO g | — b — | = = 1 -1 -1 -1 -
Ig= 0 8oa —_ — - - - - 1 - -
1008 | — — - - - - - - 1
mA
30 - - 0 - 2 - - - -
ICEO 40 — — 0 — —_ —_ 2 - —
lEBO - -5 0 - - 2 - 2 — 2 mA
VGEO(sus) —_ — 0.03b 0 60 - 80 —_ 100 - v
hFE 4 — 1b — 1000 - 1000 - 1000 - _
4 - 2b — 500 - 500 - 500 -
VBE 4 - 2b - — 2.8 — 2.8 -~ 2.8
v
VCE(sat) - - 2b | 0.008 - 2.5 - 2.5 - 25 |
Cobo 108 - — — — 100 - 100 - 100 pf
Ihf?L 1.0 mHz 10 - 0.75 — 25 TYP, 25 TYP. 25 TYP, -
Is/b
t=0. 5s non- 40 - — —_ 1.25 - 1.25 _ 1.25 - A
rep. pulse
Rauc - - - — — 2.5 — 2.5 — 25
°C/W
RaJA - - - — - 62.5 - 62.5 - 62.5
i
a8 vgop value. b Pulsed: Pulsed duration = 300 us, duty factor <2%. '
NOTE- CLRRENT DERATING AT CONSTANT o IO’. COLLECTOR-TO-EMITTER VOLTAGE {Vcgled
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92¢5-206360

Fig. 2 - Derating curve for all types,

COLLECTOR CURRENT {Ic)-A
G3-34524

Fig. 3 - Typical dc-beta characteristics for all types.
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Darlington Power Transistors

T1P110, TIP111, TIP112

CASE TEMPERATURE(Tc)s 25°C
{CURVES MUST BE DERATED

LINEARLY WITH INCREASE
IN TEMPERATURE}

o @

put: 1 EREESE

z
>
x

COLLECTOR CURRENT (Ig)—A

Veeo (MAX) 60V (T
{ Voo (MAX1s 8OV TIPHI
Vego (MAX s I0OVITIPII2
f
\ ) T 68 B ) 100 N
COLLECTOR- TO- EMITTER VOLTAGE (Vog)-V i
92CM-34529
Fig. 4 - Maximum operating areas for all types (T¢ = 25°C).
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Fig. 5 - Typical saturation characteristics for all types. Fig. 6 - Typlcal transler characteristics for all types.
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COLLECTOR~TO-BASE VOLTAGE {Veg)—V OR e v tre! A'ucs-usu
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92¢8-34527
Fig. 7 - Typical common-base input (Cjpo) or Fig.8-Typical saturated switching
output (Copo) capaciatance characteristics (all types).

characteristic {all types).
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Darlington Power

-
iransistors

TIP110, TIP111, TIP112

ADY, FOR 1
15a,2w Vol

Ql, Q2 s 2N6354
I CURRENT

500

Q3 = 2N3762
PROBE 04,05,
3 15 CURRENT Q6,Q7 = CA3728 QUAD
gnn 00 PROBE sEvICE TRANSISTOR
UNDER Voo =* ARRAY.
TEST T-

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

** KERLIR e
NOTE: BATTERY SYMBOLS V¢¢ , Vg, Va2,
. VB(cLAMP) INDICATE RIGOROUSLY FILTERED
VOLTAGE SOURCES AT THE CIRCUIT TERMINALS
TO ACCOMODATE THE FAST 1, AND t TIMES
AND HIGH CURRENTS PRESENT IN THE CIRCUIT,

IN389t

= VB{CLAMP)
:|' 4v

20 uS
MIN

FREQ = 500 Hz

Vee = 92CN-34848
ADJ FOR Ig,

Fig. 8 - Circuit for measuring switching times,

92€8-3038IR2

tg=A-8
tye8-C
Yranition = X-W

NOTE: TRANSITION YIME
FROM 80% lnl TO 0% le MUST
BE LESS THAN 0.6 us,

e XY
y=v-2

Fig. 10~ Phase relationship betwsen input and
output currents showing reference points
for specification of switching times.
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