Features

¢ Four independent fast PNP’s

¢ 350 MHz f;

¢ Tight Vgg matching—1 mV

* Tight Hg, matching—5%

* One chip construction with
dielectric isolation

¢ Excellent thermal tracking

* High H¢.—150 minimum

¢ 40V minimum BV,

¢ Each transistor similar to
2N 3906

* Pin compatible with TPQ3906
and MPQ3906

Applications

¢ Current sources

¢ Current mirrors

® Log amplifiers

® Multipliers

Ordering Information

Part No. Temp.Range Package Outline#

EP2015CN ¥Cto +75°C P-DIP MDP0031

EP2015ACN 0°Cto +75°C P-DIP MDP0031

EP2015CM 0°Cto +75'C 20-Lead SOL MDP0027

General Description

The EP2015 family are quad monolithic vertical PNP transistor
arrays which offer excellent parametric matching and high
speed performance. The 350 MHz f; provides A.C. performance
similar to 2N3906 class devices. Manufactured on Elantec’s
Complementary Bipolar process, these transistors are electrical-
ly isolated from each other by a layer of oxide. The resulting
low collector to substrate capacitance allows very high speed
performance with minimal crosstalk. In addition, complete D.C.
isolation is achieved. Substrate biasing is not required for nor-
mal operation, however for optimum high speed performance
the substrate should be grounded. One-chip construction in-
sures excellent parameter matching and tracking over tempera-
ture.

The low cost EP2015C is specified at 25°C. The EP2015AC is
more tightly specified and guaranteed over the commercial tem-
perature range of 0°C to +75°C. The EP2015C and EP2015AC
are available in 14-pin plastic dual-in-line packages.

For information on a complementary NPN transistor array, see
Elantec’s EN2016 family data sheet.

Elantec facilities comply with MIL-1-45208A and other applica-
ble quality specifications. For information on Elantec’s process-
ing, request our brochure, QRA1l: Elantec’s Processing—
Monolithic Products.
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EP2015C/ EP2015AC

EP2015C/EP20

Fast Quad PNPArray

Absolute Maximum Ratings

Pp Power Dissipation Tst Storage Temperature —65°Cto +150°C
Each Transistor 500 mW (T4 = 25°C) Lead Temperature
Total Package 1.25W (T4 = 25°C) SOL Package
Ta Operating Temperature Range —0°Cto +75°C Vapor Phase (60 seconds) 215°C
Ty Maximum Junction Temperature 150°C Infrared (15 seconds) 220°C
(Soldering, <10 seconds) 300°C
Max 40V
Max 5V
Max 40V
Max 50 mA
Max 10mA
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Electrical Characteristics

EP2015C
Parameter Description Test Conditions Units
Min Typ Max
AVBE (Note 1) Veg = 4V, Ic = 1mA
T, = 25°C 5 mV
TmiN < Ta < Tmax mvV
AHgey (Notes 1, 2) Veg = 1V,Ig = 0.1 mA
) 10 %
Tp = 25°C
TmiN < Ta < Tmax %
AHg.p (Notes 1, 2) Veg = 1V,Ic = 1mA
2 10 %
Ta = 25°C
Tmin < Ta < Tmax %
AHges (Notes 1,2) Veg = 1V, Ic = 10mA 10 ”
Ts = 25°C °
Tmin < Ta < Tmax %
Higeq (Note 3) Ver = 1V, Ig = 0.1mA 25
= 25°C
TmiN < Ta < Tmax
Hgeo (Note 3) Veg = 1V,Ic = 1.0mA -
T, = 25°C
Tmin < Ta < Tmax
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Electrical Characteristics — Contd.

EP2015
Parameter Description Test Conditions . Units
Min Typ Max
Hies (Note 3) Veg = 1V,I¢ = 10 mA 75
T, = 25°C
Tumin < Ta < Tmax
VBEsat (Note 3) Ic=10mA,Ig = 1 mA
T4 = 25°C LR A
Ty < Ta < Tmax v
VCEsat (Note 3) Ic = 10mA,Ig = 1 mA 0.20 v
Ta = 25°C "
Tumin < Ta < Tmax v
BVeeo (Note 3) Ic=1mA,Ig = 0mA 40 v
TA = 25°C
Tymin < Ta < Tmax v
BV (Note 3) Ic =10 pA, Iz = OmA 20 -
TA = 25°C
Tmin < Ta < Tmax v
BV (Note 3) Ig = 10pA,Ic = OmA s v
T, = 25°C
TMmIN < Ta < Tmax v
Lbo (Note 3) Vcp = 30V,Ig = OmA
T, = 25°C 0 A
Tmin < Ta < Tmax nA
Ibo (Note 3) Ve = 4V, Ic =0mA
T 25 50 nA
Tymin < Ta < TMax nA
£, (Note 3) VCE = 20V,Ic = 10mA
T, = 25°C 350 MH:z
TBE (Notes 3, 4) 10 pA, <Ic<2mA 1 Q
Ty = 25°C
EP2015AC
Parameter Description Test Conditions Units
Min Typ Max
AVpg (Note 1) Veg = 4V, I = 1mA
Ty = 25°C ! mV
TMIN < TA < TMAX 2 mV
AHga (Notes 1, 2) Veg = 1V, Ic = 0.1 mA 5 %
TA = 25°C
Tmin < Ta < Tmax 10 %
AHg, (Notes 1,2) Veg = 1V,Ic = 1mA s -
T, = 25°C
TMIN < Ta < Tymax 10 %
AHfe3 (Notes 1, 2) Ve = 1V, I¢c = 10 mA 5 %
Ty = 25°C ’
TmiN < Ta < Tmax 10 %
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Electrical Characteristics — Contd.

EP2015C/EP2015AC

EP20156A
Parameter Description Test Conditions
Min Typ Max
Heey (Note 3) Veg = 1V, Ic = 0.1 mA 150
Ta = 25°C
TmiN < Ta < Tmax 60
Hgeo (Note 3) Veg = 1V, Ic = 1.0mA 150
T, = 25°C
TmiN < Ta < Tmax 60
Hg¢es (Note 3) Veg = 1V, Igc = 10mA 100
Ta = 25°C
TmiIN < Ta < TMax 40
VBEsat (Note 3) Ic=10mA,Ig = 1mA 0.9
TA = 25°C :
TmiNn < Ta < TMax 1.10
VCEsat (Note 3) Ic = 10mA,Ig = 1mA 0.20
Ta = 25°C i
TmiN < Ta < Tmax 0.30
BVeeo (Note 3) Ic = 1mA,Ig = OmA 20
Ty = 25°C
Tumin < Ta < Tmax 40
BVibo (Note 3) Ic =10pA Ig = 0mA 40
Ta = 25°C
Tmin < Ta < Tmax 40
BVeho (Note 3) Ig = 10pA,Ic = 0mA s
Ta = 25°C
Tyin < Ta < Tmax 5
Ieho (Note 3) Vep = 30V,Ig = 0mA 50
Ta = 25°C
Tumin < Ta < Tmax 50
Lebo (Note 3) Veg = 4V, I = 0mA s
T, = 25°C
TmiN < Ta < Tmax 50
£ (Note 3) Veg = 20V,I¢ = 10mA 250
Tp = 25°C
IBE (Notes 3,4) 10 pA <Ic <2mA 1
T, = 25°C

Note 1; AVgg and AHj, are measured between each of six possible pairs of transistors.

Note 2: AHj, is calculated based on the difference divided by the larger of the two readings.

Note 3: Applies to all four transistors.
Note 4: Estimated from log conformity.

Units
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EP2015C/EP2015AC

Typical Performance Curves — Contd.
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EP2015 PSPICE® Model Matched NPN transistors have al.lowed system
IS=8E—15 BF=300 VA=47 IK=0.03 designers to make NPN current sinks. Now for
XTB=13 BR=45 TF=03N TR=280N the first time Elantec’s fast matched PNP tran-

RB=230 RC=170 ISE=1E—-15 NE=124
CCS=2P MS=0 CJC=3.7P PC=0.5 MC=0.45
CJE=5.4P PE=0.6 ME=0.33 PTF=15

Note that for the above model the maximum
“soft” saturation collector RC is used. For “hard”
saturation modeling set RC~=9.

PSPICE® is a registered trademark of MicroSim Corporation.

sistors are available. These make excellent, fast,

matched current sources. The advantages of us-

ing current sources as active loads, instead of

pullup resistors include:

® Faster, linear pull up (Not exponential)

¢ High output resistance (This increases voltage
gain in many applications)




Current Sources and Current

Mirrors
Current sinks and current mirrors have long been
a tool available to the designer of monolithic ICs.

The Norton and Thevenin equivalent circuits of a
current source are:

Rout
lout < Rour VIHEV
<
NORTON EQUIV THEVENIN

2015-6
And Vrygv = Iout X Rour

Four examples of current mirrors are shown,
along with some of the advantages and limita-
tions of each topology. For a more thorough dis-
cussion see “Analysis and Design of Analog Inte-
grated Circuits” by Grey & Meyer (Wiley 1984),
pages 233-247.

All current sources are only as good as the tran-
sistors that make them. If the transistors’ Vgg
match is 5 mV the output current would have a
20% error.

All current sources shown can be improved by
putting a resistor in series with the topmost
emitters. A 250 mV drop across these resistors
reduces a 5 mV Vgg mismatch to a 2% current
error. This has the added benefit of increasing
output resistance. Elantec can guarantee a 1 mV
VBE match so resistors may not be necessary.

Basic Current Source

The Basic Current Mirror is simple and works
well at low currents. Its limitations are low out-
put resistance and it is not as fast as the Wilson.

o)
T
| |
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~ (V+) = (V=) — Veg
ET ~
R
BI1
B+n+1

N=I2=In=
Rovr=17—=—"—"—=1

PNP Wilson Current Mirror

The Wilson is the best Current Mirror for high
frequency applications, and it has plenty of out-
put resistance.

v+
IoUT = IREF |1 - - E—
[32+2[3+2)
ROUT = ?
v;
R woap | VTHEV= ﬁTA
ISET
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EP2015C/EP2015AC

Precision Current Source

The Precision Current Source has excellent cur-
rent match since the error reduction is propor-
tional to 82. It is slow to turn off since it has no
base turn off current. The turn off speed can be
increased by using Ry, at the expense of reduced
accuracy.
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((V+) — (V=) — AVBE)
R

- N g2
Tour = IsET g2 T w + 1

Igpr =

Va
Rour = I——ou'r

Cascode Current Source

The Cascode Current Source is a basic current
mirror with a common base transistor in the col-
lector. This makes Vg relatively constant for
the mirror transistors and greatly increases the
output resistance. This has good high frequency
characteristics. Note that Q4 and Q5 can be in a
package separate from Q1, Q2 and Q3.

&) Q2 DJ Q3
Q4 Qs
R ,j VREF
LOAD LOAD ROUT = fifo
ISET
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EP2015 Macromodel

* Connections: qle

. [ qlb

* | | qle

* | | | q2c

* | | | l q2b

* | | | | | q2e

. | | [ || a3

* f | | | | | | a3

* | | f | | Y I B

* | | | | | [ 1 1 a%

* | | | | | [ 1 1 | a

* | | | | | LT b qte
* | | | | | [ I Y R
subcktem2015 1 2 3 7 6 5 8 9 10 14 13 12
* Models

.model ep2015 pnp (is=8e—15 bf = 300 va=47 ikf=30mA xtb=1.3 br=4.5 tf =0.3nS
+ tr=280nS rb=230 rc=170 ise= le —15 ne = 1.24 ccs = 2pF ¢jc=3.7pF pc=0.5
+mc=0.45 cje=5.4pF pe=10.6 me=0.33 ptf =15)

* Transistors

ql123ep2015

q2 7 6 5 ep2015

q3 8 9 10 ep2015

q4 14 13 12 ep2015

.ends
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