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HIGH-VOLTAGE HIGH-CURRENT DARLINGTON
TRANSISTOR ARRAYS

The HT2004A are monolithic high-voltage, high-current Darlington transistor arrays. Each consists
of seven n-p-n Darlington pairs that feature high-voltage outputs
with common-cathode clamp diodes for switching inductive loads.

The collector-current rating of a single Darlington pair is 500 mA.
The Darlington pairs may be paralleled for higher current
capability. Applications include relay drivers, hammer drivers, m
1&9
i
1

lamp drivers, display drivers (LED and gas discharge), line drivers,
and logic buffers.
The HT2004A has a 10.5kQ  series base resistor for each

Darlington pair for operation directly with 6-15V CMOS devices. 6 é‘/g{@k
. 1
e 500-mA Rated Collector Current (Single Output)
¢ High-Voltage Outputs . .. 50 V ORDERING INFORMATION
e Output Clamp Diodes STTZZ(;)(())::I’?\]ZZ sD(I)illis
e Inputs Cqmpatlble'leh Various Types of Logic HT2004ARTZ TSSOPLS
¢ Relay Driver Applications

Ta=-40°C to 85° C for all packages
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SCHEMATICS (each Darlington Pair)
HT2004A: Re =10.5 kQ
All resistor values shown are nominal.
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Absolute maximum ratings at 25°C free-air temperature (unless otherwise noted)
Symbol Parameter Value Unit
Collector-emitter voltage 50 \%
Vi Input voltage(see Note 1) 30 \
Peak collector current (see Figures 14 and 15) 500 mA
lok Output clamp current 500 mA
Total emitter-terminal current -2.5 A
Continuous total power dissipation See Dissipation Rating Table
Ta Operating free-air temperature range —40 to 85 °C
Tstg Storage temperature range -5510 150 °C
Lead temperature 1,6 mm (1/16 inch) from case 260 °C
for 10 seconds
NOTE 1: All voltage values are with respect to the emitter/substrate terminal E, unless otherwise noted.
Dissipation Rating Table
PACKAGE Ta=25°C DERATING FACTOR TA=85°C
POWER RATING above Ta=25°C POWER RATING
D 1210mw 7.6mwW/°C 494mwW
N 1420mwW 9.2mwW/°C 598 mW
Electrical Characteristics, Ta= 25°C (unless otherwise noted)
Symbol Parameter Test Test Conditions Min. | Typ. | Max. | Unit
Figure
Vi(on) Input Voltage 6 Vee=2V \Y
Ic=125mA 5
Ic=200mA 6
Ic=275mA 7
Ic=350mA 8
VeE(sa Collector-emitter 5 Ic = 100uA, Ig = 250mA 0.9 1.1 \Y
Saturation Ic = 200uA, Ig = 350mA 11 1.3
Voltage Ic =350uA, Ig=500mA 1.3 1.6
Icex Output Leakage Current | 2 Vce =50V, Vi=1V 500 UA
Ve Clamp Diode Forward 8 Ir=350mA 1.7 2 \
Voltage
li(off) Off-state Input Current 3 Vce=50V, Tamp= 70T, 50 65 UA
Ic=500mA
li Input Current 4 Vi=5V 035 |05 mA
Vi=12V 1 1.45
Ir Clamp Reverse Current | 7 Vr =50V 50 UuA
Tamb =70<C, Vg =50V 100
Ci Input Capacitance 15 25 pF
Switching Characteristics, Ta=25€
tPLH Turn-on Delay Time See Fig.9 0.25 1 us
tPHL Turn-off Delay Time See Fig.9 0.25 1 us
VoH High level output Vs=50V, 10=300mA Vs-20 mvV
voltage after switching See Fig.10
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PARAMETER MEASUREMENT INFORMATION

Cpen VE Cpen VCE
ICEX IcEX
Cpen Vi
Figure 1. lcgy Test Circuit Figure 2. lcgx Test Circuit
open

opan yep

vi

open

Figure 4. ) Test Circuit

Fig_ur& 3. IHDﬁT:, Test Circuit

Open

Cpen
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MOTE: | Is fixad for measurng VoE sat), varable far
Figure 6. V)i Test Circuit

measunng Npg.
Figure 5. hpg, VoE(sat) Test Circuit

VR

Cpen
Cpen
Figure 8. Vg Test Circuit

Figure 7. Ig Test Circuit
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VOLTAGE WAVEFORMS

Figure 9. Propagation Delay-Time Waveforms

TEST CIRCUIT
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NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zo =50
B. Cvrincludes probe and jig capacitance.
C.Vih=12V;

Figure 10. Latch-Up Test Circuit and Voltage Waveforms
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TYPICAL CHARACTERISTICS
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THERMAL INFORMATION

D PACKAGE MAXIMUM COLLECTOR CURRENT N PACKAGE MAXIMUM COLLECTOR CURRENT
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APPLICATION INFORMATION

Veo

i

i
Cutput =

Figure 16. TTL to Load

TTL
cutput =

Figure 17. Use of Pullup Resistors to
Increase Drive Current
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SECTION B-B

HT2004A

SYRIHBE, MILLIMETER
MIN | NOM | MAX
A 3.60 [ 3.80 | 4.00
Al 051 | __ _
A2 3.10 | 3.30 | 3.50
A3 142 | 1.52 | 1.62
b 044 ( __ | 053
bl 0.43 | 0.46 | 0.48
B1 1.52BSC
c 025 ( _ | 031
cl 024 | 0.25 | 0.26
D 18.90 [ 19.10 | 19.30
El 6.15 | 6.35 | 6.55
e 2.54BSC
eA 7.62BSC
eB 762 [ __ | 9.50
eC 0 __ | 094
L 3.00 | __ —
80*80
I,,v’!Eﬁﬁ‘R | 110*140
140*170
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SECTION B-B

HT2004A

SYMBOL MILLIMETER
MIN | NOM | MAX
A _ I I WA
Al 0.10 _ 0.25
A2 1.35 | 140 | 145
A3 0.60 | 0.65 | 0.70
b 039 | __ | 048
bl 038 | 0.41 | 0.43
c 021 | __ | 026
cl 0.19 | 020 | 0.21
9.70 | 9.90 | 10.10
E 580 | 6.00 | 6.20
El 370 | 3.90 | 4.10
5 1.27BSC
L Joso| — Joso
L1 1.05BSC
0 0 | _ | &
75%75
L/FH ] 90*110
(mi 1)
90*180
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TSSOP-16
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Dimensions
T w/ME | BT N EL

SYMBOL MIN NOMINAL MAX
SIDE VIEW A _ = | 120
q’|}‘\[” %}I—L]‘ g Al 0.05 - 0.15

A2 0.90 1.00 1.05
| % H A3 039 | 044 0.49

A2 A o 0.20 - 0.28

| K c 013 - 017

D 490 | 5.0 5.10

E 4.30 4,40 4,30
El 6.20 6.40 6.60

e 065 BSC

L1 1.00REF

L 0.45 0.60 0.75
0 0° - 8°
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