EST.2003A
DARLINGTON TRANSISTOR ARRAY

EST

Description
The EST.2003A is a monolithic high-voltage, high-current

Darlington transistor array. The device consists of seven
npn 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, lamp drivers, display drivers (LED and gas
discharge), line drivers, and logic buffers. The EST.2003A
has a 2.7-kQ series base resistor for each Darlington pair
for operation directly with TTL or 5-V CMOS devices.

The EST.2003A is offered in standard 16-pin dual in-line
(N) and surface-mount (D) packaging. The device is
characterized for operation over the junction temperature
range of —40°C to 105°C.

Feature List

Pin Configuration

1B{] 1 u 6]l 1C
26([] 2 15]] 2
3B[] 2 14]] ac
4B (] 4 13]] 4C
565 12]] s5c
6B []6 11]] 6C
Bl7 10Q] 7C
E[l 2 of] com
(TOP VIEW)

B 500-mA Rated Collector Current (Single Output)
B High-Voltage Outputs . . . 50 V
B Output Clamp Diodes
B Inputs Compatible With Various Types of Logic
B Interchangeable With TI ULQ2003A ULNZ2001A Series
DIP-16L
Ordering information
ORDER NUMBER Package Shipping Top Marking
EST.2003A DIP-16L (Pb-free) Tube EST.2003A
EST.2003AS SOP-16L(Pb-free) Tube EST.2003AS
EST.2003AS SOP-16L(Pb-free) Tape & Reel EST.2003AS

*Design Guarantee: The device is guaranteed to meet the specifications from -40°C to 105°C. Specifications over the —40°C
to 105°C operating temperature range are assured by design, characterization and correlation with the statistical process

controls.
logic symbol
9
CLAMP |><— cOMm
L = > Qr 16 1C
1B -
2 15
2B 2C
3 14
3B 3C
4 13
4B 4C
5 12
5B 5C
6 11
6B 6C
7 10
7B iC
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logic diagram (positive logic)
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schematics (each Darlington pair)

l—H com

Output C

2.7kQ - ®
Input B N
npu VT:':‘
VA
7.2kQ 3kQ -

All resistor values shown are nominal.

absolute maximum ratings over operating temperature range (unless otherwise noted)

Collector-emitter VOILAGE . . . . . o oot e e e e 50V
Clamp diode reverse voltage (See NOte 1) . . .. .. .. 50 V
Input voltage, VI (SEE NOLE 1) . . . .o oot e e e e e e e 30V
Peak collector current (see Figures 13 and 14) . . . .. .. it 500 mA
Output clamp CUITENt, LOK . . . o e e e e 500 mA
Total emitter-terminal CUMTENL . . . . . . .o -25A
Continuous total power dissipation . . . .. ... ... . See Dissipation Rating Table
Operating free-air temperature range, TA . . . ..ottt —40°C to 85°C
Operating junction temperature range, T . . . ..ottt e e e e e e —40°C to 105°C
Storage temperature range, Tstg . . . . . o oottt —65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds . . . . .. ... .. . e 260°C

Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTE 1: All voltage values are with respect to the emitter/substrate terminal E, unless otherwise noted.
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DISSIPATION RATING TABLE

= o5° DERATING FACTOR = 85°
PACKAGE TA=25°C e TA=85°C
POWER RATING ABOVE TA = 25°C POWER RATING
D 950 mW mw 7.6 mw/°C 494 mWwW
N 1150 mW mw 9.2 mw/°C 598 mw
electrical characteristics over operating junction temperature range TJ = - 40°C to 105°C
PARAMETER TEST CONDITIONS MIN [TYP MA UNIT
VCE=2V, Ic =200 mA 2.7
Vi(on) On-state input voltage See Figure 5 Ic =250 mA 2.9 \Y
Ic =300 mA 3
I}=250 [A, Ic=100mA,
See Figure 4 0.9 1.2
VCE(sat) ~ Collector-emitter saturation voltage l| =350 (A, Ic =200 mA, 1 1.4 v
See Figure 4 '
I}=500 [A, Ic=350mA,
See Figure 4 12 L7
ICEX Collector cutoff current VCe=50V, =0, 100 (A
See Figure 1
VE Clamp forward voltage IE =350 mA, See Figure 7 1.7 2.2 \%
li(off) Off-state input current VCE=50V, Ic=500 (A, 30 65 (A
See Figure 2
| Input current V=385V, SeeFigure3 0.93 1.35 mA
IR Clamp reverse current VR =50V, See Figure 6 100 (A
Cj Input capacitance V| =0, f=1MHz 15 25 pF
switching characteristics over operating junction temperature, TJ = - 40°C to 105°C
PARAMETER TEST CONDITIONS MIN TYP | MAX | UNIT
tPLH Propagation delay time, low-to-high-level output ) 1 10 vs
See Figure 8
tPHL Propagation delay time, high-to-low-level output 1 10 vs
Vg =50V, —
VOH | High-level output voltage after switching Se§ Figure 9 lo H300mA, | Vs~-500 mv
PARAMETER MEASUREMENT INFORMATION
Open  vcg
Open li(off) * ¢ Ic
CE l Dﬁ
| L
f ICEX
Open 3
Figure 1. Icgx Test Circuit Figure 2. ljoff) Test Circuit
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PARAMETER MEASUREMENT INFORMATION

Open

Open

li{on) f
V) b, Open

Figure 3. |} Test Circuit

Open
i VR

T[>‘“’—'— IR

- T 7Y *
— Vi CE /]I
= ton) ~ ? ¢ Open :
T4 1 o
Figure 5. Vj(on) Test Circuit Figure 6. Ig Test Circuit
JT_ 4 ,/’"‘\¢
VF \__/ IF
Open
Figure 7. Vg Test Circuit
Input _/‘/50% SO‘br\
| |
& tPHL —»| 4 tPLH +I
|
VOLTAGE WAVEFORMS

Figure 8. Propagation Delay Time Waveforms
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PARAMETER MEASUREMENT INFORMATION

Vs

§2mH
1N3064|

$ 200 O

Pulse
Generator Qutput
(see Note A) | Cr =15 oF
L ~ LL=1op
L 1 (see Note B)
TEST CIRCUIT
—» |4 <5ns —» |l <10ns
| R VIH
Input | 90% 90% | (see Note C)
| # 15V 1.5 VR |
10% | I 10%
< 40ps ———w ov
VoH
Qutput
———————— VoL
VOLTAGE WAVEFORMS
NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Z =50 @
B. C| includes probe and jig capacitance.
C. VIH=3V
Figure 9. Latch-Up Test Circuit and Voltage Waveforms
TYPICAL CHARACTERISTICS
COLLECTOR-EMITTER SATURATION VOLTAGE COLLECTOR-EMITTER SATURATION VOLTAGE
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COLLECTOR

CURRENT
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Vs
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(TWO DARLINGTONS PARALLELED)
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\
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Figure 11
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COLLECTOR CURRENT
Vs
INFUT CURRENT

500 | |
a0 |- Rl_|=1ﬂ!1| V
< 400 T T /r
£ vsamvj//
= 350
@ Vg=8V
5 300 1
Q
S 250
8 [/
3 200 /
o 150
100
&0
0
0 25 50 75 100 1256 150 4175 200
I| =Input Current = uA
Figure 12
THERMAL INFORMATION
D PACKAGE N PACKAGE
MAXIMUM COLLECTOR CURRENT MAXIMUM COLLECTOR CURRENT
vs vs
DUTY CYCLE DUTY CYCLE
600 600
T 500
< 500 X <
I E
£ \\ \\ \ I \ Nnke N=TN
E 40 \ \ N=4 AL g \ \ N=3
3 \ ) \ N E 400 N ™ :
2 \ \ N=3 | IS 3 \\\ =4
2 300 FING 300 N ~~
5 \\\ SN =2 8 N=5 1 \\ N
S ¢ [ 3 |Nee—— W'y
E N=7 RN ~—_ 5 200 T~ | ]
T T : RS
o 10— Tp=70C — | 100 [~ Tp = 85°C
N= gumcll:lertpf Osu_tpu:s | ° N = Number of Outputs
0 ] °.n ucllng I|multane|0usyl I Colnduclting §imu||1:ane<';auslyI
0 10 20 30 40 50 60 70 80 90 100 00 10 20 30 40 50 60 70 80 90 100
Duty Cycle -% Duty Cycle — %
Figure 13 Figure 14
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APPLICATION INFORMATION

Output —
Figure 15. TTL to Load

1

%

TTL
Qutput —

Figure 16. Use of Pullup Resistors to Increase Drive Current

CAUTION
‘ * This integrated circuit has been designed carefully in the ESD protection ability. Failure to observe proper
handling and installation procedures may cause damage. Recommend that all integrated circuits should be

handled with appropriate precautions.
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Package Dimensions

SOP-16L

HAEBABAAHE 7

|

D]

SEATING PLAME

Unit : inch / mm

L{J
c

Symbols F]imenainna Ininch Dim.enaiu:uns In millimeters
rdin. EYS Mdin. hdax.
A e I 1.837
A1 0.004 0.010 0.095 0.263
A2 ooy e 1187 | -
b 0oz 0.021 0,294 0535
C 0.004 0.0 0.095 0.263
] 0.380 BSC 9.900 BSC
E 0.236 BSC B.000 BSC
E1 0.154 BSC 3.8900 BSC
B 0.050 BSC 1.270 B3C
L 0.015 0.052 0.380 1.333
B o= g° o° g°
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DIP-16L

[l s Y s s Y s Bl

Unit : inch / mm

D

E1

T I I LI T T]

L
| I|r-'-'-'|-“--—

0.018kyp.

\nd

0.080typ.

o

SEATING PLANE

|

| 0.100typ.

A1

eq

Symbols Dimensions in inches Dimensions in millimeters
RAIM. MOR. A RAIM. MOR. A
A 0.215 5401
A1 0.0 0254
A 0.120 0.133 0.145 3.048 3.378 3.683
] 0.730 0.755 0.780 18.642 19177 19812
E 0.300 B=C 7620 B=C
E1 0.240 0253 0.265 B.095 b.426 B6.731
L 0.110 0.133 0.155 2794 3.378 3.937
eB 0.320 0.350 0.380 8.128 8.890 9.R52
A o° Fi 15° o° Fi 15°
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