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BATTERY FEED

AN AT & T PRODUCT

» BASIC BATTERY FEED FUNCTION AT ALOW to either balanced or unbalanced lines. In the balan-
COST ced line application, this device helps to suppress

= HIGH AC IMPEDANCE CHARACTERISTICS undesirable common-mode signals.
FOR BALANCED LINE, DIFFERENTIAL-
MODE, VOICE-BAND SIGNALS

s FULL INTERNAL LIGHTNING SURGE PRO-
TECTION UP TO 4 AMPS

a DC VOLTAGE DROPS CAN BE ADJUSTED TO
ACCOMODATE DIFFERENT PEAK SIGNAL

LEVELS
DESCRIPTION “MINIDIP-A PLASTIC
The LB1011 is an electronic battery feed circuit
which supplies DC currents to a telephone line with ORDER CODE : LB1011AB

minimal loading on the AC signals. The LB1011 is
integrated as two complementary chips to supply
DC currents of both negative and positive polarities

AP
Ve t% OF LBW1I1AB

Figure 1 : Functional Diagram.
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PIN CONNECTION < G S-THOMNSON

v+ [O1 8] v-
ccp 2 700 CcCN
TAPP []3 61 TAPN
TIP (4 5[0 RING
PIN DESCRIPTION
Pin Name Description
1 V+ This pin connects to the "most positive" external power supply (in some cases this is

ground) through an external resistor. This external resistor is a factor in determining the
amount of current which will be supplied by the "Positive Line Feed" output.

N

CCP "Cross-Coupling”, Positive and Negative respectively. A capacitor between these two
CCN pins {for balanced line applications) creates a high AC impedance between TIP and
RING. Since fuil Tip-to-ring voltage appears across these pins, it is recommended that a
1k ohm resistor be placed in series with the crosscoupling capacitor for surge protection
purposes.

Unbalanced line applications should connect the cross-coupling capacitor to ground so
that the common-mode impedance of the output is greatly increased.

3 TAPP Resistor tap pins. These terminals are used to adjust the "DC VOLTAGE DROP" across
6 TAPN the "Positive Line Feed" and the "Negative Line Feed" respectively.

The nominal "DC VOLTAGE DROP" is 3 volts when no resistors are connected between
pins 2-to-3 or pins 6-to-7 respectively. A short circuit between these same pins will
produce a nominal voltage drop of 4 volts. Resistors connected between these pins will
produce voltage drops varying between 3 and 4 volts.

A higher "DC VOLTAGE DROP" (greater than 3 volts) may be desirable for high
operating temperatures, or when the peak value of the AC signals exceed 2.5 volts.

-

TiP Output of the "Positive Line Feed Supply”.
RING Cutput of the "Negative Line Feed Supply”.

8 V- This pin connects to the "most negative" external power supply through an external
resistor. This external resistor is a factor in determining the amount of current which will
be supplied by the "Negative Line Feed" output.

ABSOLUTE MAXIMUM RATINGS (at 25°C unless otherwise specified)

Parameter Value Unit
Ambient Operating Temperature Range —20to+ 70 °C
Storage Temperature Range —-40to + 125 °C
Pin Soldering Temperature (t = 15 sec.) 300 °C
2/9
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ELECTRICAL CHARACTERISTICS : (T = 25°C uniess otherwise specified)

Parameter Test Conditions Min. Typ. Max. Unit
DC Voltage Drop, Positive Line lv, = 50mA (See Fig. 3)| 2.50 350 v
Feed
DC Voltage Drop, Positive Line ly, =50mA . .
Feed, High-level Mode TAPP shorted to ccp (S°@ Fig- 4} 3.75 485 )V
DC Voltage Drop, Negative Line Iy = — 50mA (See Fig. 3)| - 250 — 350 v
Feed
DC Voltage Drop, Negative Line ly_ =—50mA ) B _
Feed, High-level Mode TAPN shorted to CCN (o0¢ Fig- 4)] - 360 400V
Shunt Impedance (See Fig. 14) 18 KQ
Common Mode (longitudinal) Vin = 1.0Vrms, f = 1kHz .
Rejection RP1 = RN1 (see fig. 5) \o0° Fig-12)) 45 dB
Common Mode (longitudinal) TAP shorted to CC
Rejection, High-Level Mode Vin = 1.0Vrms, f = 1kHz (See Fig. 12){ 45 dB

RP1 = RN1 (see fig. 5)
Distortion V(TIP to RING) = 1.0Vrms (See Fig. 13) 2.0 Yo
Distortion, High-Level-Mode TAP shorted to CC (See Fig. 13) 20 o
V(TIP to RING) =2.0Vrms : °

TEST SPECIFICATION (T, = 25 °C unless otherwise specified)

‘| Symbol Parameter Test Conditions Min. Max. Unit
Veep | PNP Base-Emitter Voltage | lene = 50mA (See Fig. 2)| -20 | —1.0 \Y
AVgep | PNP Base-Emitter Voltage (See Fig. 2) _ _

Change AVger = Vgep(100mA)-Vaep(50mA) 2580 25 mv
Vgen | NPN Base-Emitter Voltage | Inpn = 50mA (See Fig. 2)| 1.2 20 \'
AVgen | PNP Base-Emitter Voltage (See Fig. 2)
Change AVgen = Vaen(100mA)—Vpen(50mA) +25 | +250 | mV
Veep | PNP Collector-Emitter (See Fig. 3)| 25 35 Y
Voltage
Veen NPN Colletor-Emitter (See Fig. 3)| - 35 _25 v
Voltage
Vge BF Total Volts 11 =50mA )
S1, 82 open (See Fig. 4); 5.0 6.8 \'
AVge BF Total Voltage Difference| 11 = 100mA
S1, 82 open (See Fig. 4)| — 400 | + 600 mV
AVgr = Vgr{100mA)-Vr{50mA)
Ver BF Total Volts {(High Level | 1y = 50mA .
Mode) $1. S2 closed (SeeFig-4) 7.2 | 94 v
AVgE BF Total Voltage Difference| 11 = 100mA
(High Level Mode) S1, 82 closed (See Fig. 4)] — 400 | + 600 mV
AVgr = Vgr(100mA)-Vgr(50mA)
Ve Forward Voltage It = 200mA (See Fig. 5) 1.4 \
L7 SGS-THOMSON i
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TEST SPECIFICATION (Continued)

Symbol Parameter Test Conditions Min. Max. Unit
VF Forward Voltage It =200mA (See Fig. 6) 14
It = 75mA (See Fig. 7) 14
IT =75mA (See Fig. 8) 1.4
I+ =75mA (See Fig. 9) 1.4
It =75mA (See Fig. 10) 1.4 v
Vgo PNPN Breakdown Voltage | I+ = 35mA (See Fig. 5)| - 10 -8
Vg PNPN Sustain Voltage It = 200mA S1 closed (See Fig.8)] -5 -2
Veo PNPN Breakdown Voltage | It =— 35mA S1 closed (See Fig. 6)| - 10 -8
Vs PNPN Sustain Voltage It — 200mA S1 closed (See Fig. 6)] -5 -2
Zs Shunt Impedance S1, S2 open )
Zs(in ohms) = 100/V(in volt) (See Fig. 11) 18 KQ
Zs Shunt Impedance 81, S2 ciosed .
Zs(in ohms) = 100V w(in voity o€ Fig- 11| 18 Ka
Ls Longitudinal Balance S1, 52 open ’ _
Ls = LoglVmVin] (in dB) (See Fig. 12) 45 dB
Ls Longitudinal Balance S1, S2 closed . _
Le = Log[Vw/Vm] (in dB) (See Fig. 12) 45 dB
Tho Distorsion Test S1, 82 open Viy =1V rms (See Fig. 13) 2 %
Tho Distorsion High S1, 82 closed Viy =2V rms (See Fig. 13) 2 %
TEST CIRCUITS
Figure 2. Figure 3.
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Figure 10. Figure 11.

Figure 12. Figure 13.
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SURGE PROTECTION CHARACTERISTICS

Intemal surge protection circuitry (see figure 1) in
conjunction with external resistors, provides protec-
tion against forward voltage surges. Reverse surges
are dissipated through large internal diodes bridged
across each "Line Feed" section. Forward surge
protection consists of a composite PNPN device.
This composite PNPN device can withstand surges

as shown in figure 15. it has a breakover point (Veo)
of about 9 volts as shown in figure 16. After breako-
ver, the output is clamped at less than 2 volts as long
as the surge source supplies more than 150mA.
When the surge source drops below 150mA, the
PNPN device recovers and normal operation re-
sumes.

Figure 15 : Maximum Applied Forward Surge Limits (PNPN Composite Device).

CURRENT (AMPERES)

2 L SIMPLE
COMPOSITE
PNPN MODEL

i gt Loaos gl A

bl L 104

01 10

PULSE WIDTH (ms}

100 100.0

‘ 7/9
Gy SETonE

391




LB1011

S56E D EH 7929237

0039060 951 EESGTH

Figure 16 : Typical Voltage vs. Current (PNPN Composite).
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APPLICATION

Figure 17 shows the LB1011 in a balanced line
configuration. The complementary Positive and Ne-
gative Line Feeds are capacitively cross-coupled.
Differential signals on the balanced line (TIP-RING)
do not disturb the AC ground at the center of the
cross-coupled connection. Therefore, both circuits
act as constant current sources which present a high
shunt impedance of approximately 50K ohms. The
cross coupling does not affect feedback for either
DC or common-mode signals. Therefore, for com-
mon-mode noise, the two complementary power
supplies act as low impedance paths to ground
through the resistors connected to V+ and V-. Com-
mon-mode rejection depends on the degree of mat-
ching between resistors RP1 and RN1. Figure 18 il-
lustrates the LB1011 in a single-ended configuration
in which it exhibits a very low DC impedance and a
very high AC impedance. In some applications,
where DC current needs to flow and AC Current

8/9 Ly7 S5s-THOMSON

should be blocked, this LB1011 configuration can
replace an inductor. It does not, however, have the
phase and amplitude vs frequency characteristics
of a true inductor or RL network. The TAPP connec-
tion (pin 2) permits an external resistor (RTAP) to
change the "DC Voltage Drop™ (see figure 1). RTAP
can be selected to raise the voltage from 3V (nor-
mal operating value) to as high as 4V. This voltage
may be desirable for high operating temperature, or
if the peak voltage of the AC signal exceeds 2.5V.

Since the "DC Voltage Drop" is relatively constant,
the current supplied to the line is controlled by the
supply voltage, the external resistor to the supply,
and the resistance shunting the line. For AC signals,
however, the capacitively-coupled "ground” causes
the LB1011 to operate as a constant-current source
with an impedance of approximately 25 Kohms.
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Figure 17 : LB1011 Battery Feed Application Diagram (Balanced Configuration).
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Figure 18 : LB1011 AC Blocking, DC Current Feed Application.
EXTERNAL
POSITIVE
SUPPLY
350 0
TO LOAD
—{ 11—
RTP
N
500 & 1 2 3 4
8 7 6 5
NOTE I ImEEERS|
Note : 1. Value of capacitor selected based an frequency requirements.
LNy SGS-THOMSON 99
Y7 wicromEeTsONICS

393




S56E D WM 7929237 0039bbb 8b5 EMSGTH

PACKAGES

S0-8J

035t0048 7
wm

480t050

S 6 S-THOMSON

SO-14J

T-9%-20

0510127 _ 460105 3 g
: 2

§ 0.50
==t
1} W i 4
Jo3sr0046 D ek OOIH 2
580 to
85510875
usw LAt

0 g bs
o
no.n '."’* - nnonn od ;
. ’ a 3
Bl
1 - EE °
! e , 1 Ei
Tooy t TUOU0UU00
PLCC20 PLCC44
o 16510370
114 -. 16
ra QT s sy =i
S AR =
fr— e - 2} ol B P
i N ERE '8 ] g !
TP L %J[-
i RS =)
178 %0 é’, 3 ::u N E
H A
Lz ew | o u 2 h g, ..}3'
1511016 65 o5
| 1740107765 25910274
v @ $20%048

1029




SLE D EE 7929237 0039kb7 ?T1 EESGTH

PACKAGES
S 6 S-THOMSON
PLCC-28 Plastic Chip Carrier DIP-6
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