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L3000S

HIGH VOLTAGE INTERFACE

TELEPHONE LINE FEEDING WITH DIRECT
OR REVERSAL POLARITY

EXTRA FEEDING FOR LONG TELEPHONE
LINE

LINE SENSING ON BOTH WIRES
BALANCED RINGING SIGNAL INJECTION
HIGH OUTPUT CURRENT CAPABILITY
THERMAL OVERLOAD PROTECTION

DESCRIPTION

The L3000S line interface provides a battery
feeding for telephonelines and ringing injection. It
contains a state decoder that under external con-
trol forces three operational modes (with their op-
tions): standby, conversation and ringing. Two
pins give information about the line status de-
tected by sensing the line current into the output
stage. The IC amplifies the signal entering at pin
6(VIN). Separate ground pins are also provided for

BLOCK DIAGRAM
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the output stages that are referred to battery
ground, and for analog sighal processing circuits
that are referred to analog ground. The L3000S
needs only two external components; a resistor to
provide internal bias current and a capacitor to fil-
ter battery AC components.
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L3000S

PIN CONNECTIONS (Top view)
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ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vp— Negative Battery Voltage — 80 \%
Vip+ Positive Battery Voltage 80 v
| Vb—|+| Vb+ | | Total Battery Voltage 140 V
Vdd Positive Supply Voltage +6 V
qurqund Max Voltage between Analog Ground and Battery Ground 5 V
T Max Junction Temperature + 150 °C
Tstg Storage Temperature —55t0 + 150 °C
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L3000S

OPERATING RANGE

Symbol Parameter Min. Typ. Max. Unit
T oper Operating Temperature Range —40 120 °C
Vp— Negative Battery Voltage — 70 — 48 — 24 V
Vip+ Positive Battery Voltage 0 + 72 + 75 \%
| Vb—|+|Vp+ || Total Battery Voltage 120 130 \%
Vad Positive Supply Voltage + 4.5 + 5.5 \Y%
Imax Total Line Current (I + I7) 85 mA

PIN DESCRIPTION

FINEOX' Sg;P. Name Description

1 3 TIP A line termination output with current capability up to 100mA (Is is the current sourced
from this pin).

2 4 MNT Positive Supply Voltage Monitor.

3 5 Vg, Positive Battery Supply Voltage.

4 6 BGND Battery ground relative to the Vg, and the Vg. supply voltages.
It is also the reference ground for TIP and RING signals.

5 7 Vpp Positive Power Supply +5V.

6 8 VIN 2 wire unbalanced voltage input.

7 9 VBIM Output voltage without current capability, with the following functions:
- give an image of the total battery voltage scaled by 40 to the low voltage part.
- filter by an external capacitor the noise on Vg, and the Vg..

8 1,10,11, Ve Negative Battery Supply Voltage.

20

9 12 AGND Analog Ground. All input signals and the Vpp supply voltage must be referred to this
pin.

10 13 REF Voltage reference output with very low temperature coefficient. The connected resistor
sets Internal circuit bias current.

11 14 C1 Digital signal input (3 levels) that defines device status with pin 12. In thermal overload

(NB/BB/RG) | condition a 240pA typ. current is sunk by this pin (*).
12 15 c2 Digital signal input (3 levels) that defines device status with pin 11. (*)
(PD/DP/RP)

13 16 T High precision scaled transversal line current signal.
I = |a + Ib
T~ 100

14 17 I Scaled longitudinal line current signal.
- la—lp
-~ o0

15 19 RING B line termination output with current capability up to 100mA (I, is the current sunk
into this pin).

- 2,18 N.C. Not connected.

Note: 1) Unless otherwise specified all the diagrams in this datasheet refers to the FLEXIWATT 15 pin connection.

(™) Truth table for the State Control Inputs C1 and C2.

C1
+3V oV -3V
+3V STBY A OPEN B OPEN RP
c2 oV CONV.NP BB. NP RING NP
—3V CONV.RP BB. RP RING RP

3
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L3000S

1)Recommended sequence for power on during automatic testing is: 1) GND; 2) VB—;3) V
During power off the opposite sequence should be used: 1) VB+;2) VDD; 3) VB—; 4)

N

DD; 4) VB+.
D.

2)In case power on sequence cannot be guaranteed (i.e. not insertion in real application and so on). a
shottky diode should be connected between BGND and VB—. The shottky diode characteristics
shouldbe: VF <450mV @ Ir = n- 15mA, Tamb = 25°C

VE <350mV @ I =n - 15mA, Tamb = 50°C (TjLzoco = 90°C)

VE <245mV @ I =n - 15mA, Tamb = 85°C (TjLaooo = 120°C)
Where n is the number of line sharing the same diode

DC ELECTRICAL CHARACTERISTICS (Refer to the test circuits, Tamb +25°C, Ve: = 72V, VT = 48V,

Vpp = +5V)

Symbol Parameter Test Conditions Min. Typ. Max. Unit Fig.
lads Stand-by Vpp Supply Current 1.4 1.9 mA 1
lado Operation Vpp Supply Current Pin 11 to +5V 2 2.8 mA 2

ldd DE Power Denial Voo Supply Current | Pin 10 Not Connected 150 pA 1,2
lb—s Stand—-by Vg- Supply Current 2 2.5 mA 1
lb—o Operation Vg_ supply current Pin 11 to +5V 5 6.5 mA 2

ly —DE Power Denial Vg- Supply Current | Pin 10 Not Connected 50 uA 1,2
lo+s Stand—by and Operation Vg, Pin 11 to +5V 10 15 HA 1,2
b+o Supply Current

lb +DE Power Denial VB+ Supply Current| Pin 10 Not Connected 15 HA 1,2
lb1b V. Supply Current in Boost Battery | Pin 11 to AGND 4.5 5.5 mA 2
lb—b Vb- Supply Current in Boost Battery 6.6 8 mA 2
lb—r Vg_ Supply Current Pin 11 to -5V 14 17 mA 2
lpsr Ve. Supply Current 12 13.5 mA 2
Ve Voltage Reference (Note 1) 1.20 1.30 1.40 \ 2
Vi Input High Level inputs on pins 11, 12 2 v —
Vi Input Zero Level -0.8 0 +0.8 A\ —
Vi Input Low Level -2 \ -
i Input Bias Current 4 pA —

Leak 1,15 | Leakage on Pin1 and Pin15 Pin10 = Not Connected 30 nA -
Pin1 + Pin15to Vg,
VB+ = +60V,VB_ =-60V
Leak 2 Leakage on Pin 2 Pin10 = Not Connected 30 HA —
Vg, = +60V,Vg. = -60V
Vpo = 60V
Vinnt Monitor VB+ Voltage Pin 11 to +5V —-1.1 -0.8 A\ 2
(Note 2)
Pin 11 to OV 70 71 \4 2
Vbim Battery Image Voltage Pin 11 to +5V -1.163 | —1.09 | -1.013 \Y 2
(Notes 2,4)
Pin 11 to AGND —-3.08 | 293 | —2.78 \'4 2

Row Input Resistance Pin 6 100 KQ —

CL ref Max. Capacitor for pin 10 5 pF —
™™ Output Currenton pin 13 la=lp = OMA —15 +15 HA

la=lp =20mA 380 420 nA
Vin = —180mV 3
Pin12=+5VorQV or -6V
Pin11 = +5V
la = lp = 50mA 950 1050 nA 3
Vin = —0.5V
Pin12 = OVor -5V
Pin11 = +5V
424 157

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



L3000S

DC ELECTRICAL CHARACTERISTICS (Refer to the test circuits, Tamb +25°C, Ve+ = 72V, VBT = 48V,

Vop = +5V)
Symbol Parameter Test Conditions Min. Typ. Max. Unit Fig.
[l Output Currenton pin 13 la=lp = OMA —-10 10 HA 3
Vin = 0V
Pin12 = oV
Pin11 = -5V
[Tim] Qutput Currenton pin 14 la= b =0mA -30 30 HA
la=lp =20mA —-30 30 pA
Vin = —180mV 3
Pin12=+5Vor0V or -5V
Pin11 = +5V
la=15mA | = 25mA 65 135 nA 3
Vin = =180mV
Pin12 = +5V or OVor-5V
Pin11 = +5V
la=37.5mA 182 318 pA 3
lp = 62.5mA
Vin = -0.5V
Pin12 = OVor -5V
Pin11 = +5V
Vide Voltage Between Pins1 and 15 Vit = -70V,Pin12 = 5V
(Notes 3,5) Pin11 =5V
ViN =—0.5V 42 58.5 \'% 3
ViN =—=2V 0 \Y
Pin12=00or-5V
Pin11 =5V
Vin=0V 63 67.5 v
Vin= —0.5V 46 48 \Y
Vin=-1V 25.5 28.5 \'%
Vins =2V 0 \i
Virg Voltage Between pins 1 and 15 20.4 23 25.6 V 4
[lom] Maximum Output Current at Pins Pin 12 = 0 or -5V 90 130 mA 4A
1,15 Pin 12 = +5V; 38 70 mA
Pin 10 = N.C. 30 pA
[lomal Maximum Output Current at Pin 1 Pin 12 = +5V 30 HA 4A
(A open) Pin 11 = 0V
[lomb| Maximum Output Current at Pin 12 = +5V 30 pA 4A
Pin 15 (B open Rp) Pin 11 = OV
lthv Thermal Overload Current from Tease = 150°C 400 HA -
Pin11

Note 1: Use a voltmeter in series with 10KQ connected to pins 10and 9. Note 2: With high impedance voltmeter (>100K®Q).

Note 3: 0V max means inversion of pin1 and 15.

Note 4: [Vev| = (|VeTol| —2.8V— 2. Vige) / 40 Where: Verot = |V for pin11 to +5V; pin 12 to

GND or—5V Varot = |V, |+Ve| for pin 11 to 0V: Pin 12 to GND or —=5V. 2 Vae = 1.5V @ Tams = 25°C. Note 5: Vi = [Var| |Vin| - 40— 2.8.

3

5/24

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



L3000S

AC ELECTRICAL CHARACTERISTICS(Refer to the test circuits, Tamb +25°C, VB: = 72V, VT = —48V,

Vop = +5V)
Symbol Parameter Test Conditions Min. Typ. Max. Unit Fig.
| Gr | Receiving Gain (note 6) nor.bat I =20mA 31.92 | 32.04 | 32.16 dB 5
I = 50mA 31.88 | 32.04 | 32.20 dB
boo.bat I = 20mA 31.74 | 32.04 | 32.34 dB 5
d|GRr| Gain Flatness Rx 300 < f < 3400Hz -0.05 +0.05 dB 5
(note 7, 9)
d| Gr| Gain Flatness Tx 300 < f < 3400Hz —0.05 +0.05 dB 5A
(note 8) (note 7, 9)
THD Total Harmonic Distortion of f=1KHz Vab AC 0.3 Y% 5A
Receiving Signal
Kitac AC Transversal Current Ratio Normal and Reverse 49.5 50 50.5 6
@ ||_ = 20’]’1A, ||_ =50mA
boo.bat @ I =20mA 49.4 50.6
Gt Gain Tracking Rx, Tx VLine = +3 to -0.2 +0.2 dB 5
(Note 10) —20dBmO0
THDx Metering Distortion f=16KHz 13
Ilbe =0 5 Y%
ILpc = 50mMA
Vabac = 2Vrms 3 Y%
VabAC = 5Vrms 3 Y%
|Cmlt| CMRR Longitud. to Transv. US Market 1020Hz 81 dB 7
World Market 75 dB
(300 to 3400Hz)
|Cmtl| CMRR Transv. to Longitud. 48 dB 8
SVRR Supply Voltage Rejection Rat. 300 < f< 3400Hz 30 dB 9
on Vb—
SVRR Supply Voltage Rejection Rat. on f=3.4KHz on Va 30 dB 10
Vbb NP, RP
f= 8.4KHzon Viac NP 40 dB
f = 8.4KHz on Viac RP 40 dB
Vring Output Ringing Voltage ViN = 1.550Vrms 61 Vrms 11
(16-66Hz)
THD Ringing Signal Distortion ViN = 1.550Vrms 4 Yo 11
(16-66Hz)
Np Psophometric Noise Between Pin1 and 15 75 dBmp 12
on Pin13 -102
Note 6: |Gr| =20log (|[VabAC|/Vin AC|); Note 7: Guaranteed by design; Note 8: d | Gr | defines Kitacaccuracy vs. frequency.
Note 9: Measured respect the value @ f = 1020Hz; Note 10: Gain Tracking Tx defines Kirac accuracy vs. level.
6/24 ‘7[
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L3000S

DC ELECTRICAL CHARACTERISTICS (Refer to the test circuits, Tj = 90°C, V. = 72V, Vg1 = 48V,

Vpp = +5V)

Symbol Parameter Test Conditions Min. Typ. Max. Unit Fig.
lgds Stand-by Vpp Supply Current 1.95 mA 1
lddo Operation Vpp Supply Current Pin 11 to +5V 29 mA 2

lad DE Power Denial Vpp Supply Current Pin 10 Not Connected 240 pA 1,2
lb—s Stand-by Vg_ Supply Current 2.6 mA
lb—o Operation Vg_ supply current Pin 11 to +5V 6.7 mA
lb _DE Power Denial Vg_ Supply Current Pin 10 Not Connected 150 HA 1,
lp+s Stand—by and Operation Vg, Pin 11 to +5V 30 HA 1,
b+o Supply Current
lo +DE Power Denial VB+ Supply Current| Pin 10 Not Connected 30 pA 1,2
Ib+b Va. Supply Current in Boost Battery | Pin 11 to AGND 5.8 mA 2
lo— Vg_ Supply Current in Boost Battery 8.4 mA 2
lp—r Ve- Supply Current Pin 11 to 5V 17.8 mA 2
lo+r Vg, Supply Current 14 mA 2
V'ref Voltage Reference (Note 1) 1.175 1.425 \4 2
Vhi Input High Level inputs on pins 11, 12 2 \Y -
Vz Input Zero Level -0.8 0 +0.8 \Y% -
Vi Input Low Level —2 \Y% —
[ic| Input Bias Current Pin 12 10 HA -
(Note 11) Pin 11 60 HA —
Leak 1,15 | Leakage on Pin1 and Pin15 Pin10 = Not Connected 200 HA -
Pin1 + Pin15to Vg,
Vg, = +60V V. = -60V
Leak 2 Leakage on Pin 2 Pin10 = Not Connected 200 HA -
Va.: = +60V,VR. = -60V
Vpo =60V
Vmnt Monitor VB+ Voltage Pin 11 to +5V -1.15 A\ 2
(Note 2) Pin 11 to OV 69.8 v 2
Voim Battery Image Voltage Pin 11 to +5V -1.178 —0.998 \Y 2
(Notes 2.4) Pin 11 to AGND 312 273 | v 2
Row Input Resistance Pin 6 100 KQ -
CL ref Max. Capacitor for pin 10 5 pF -
|| QOutput Currenton pin 13 la=lp = OMA —20 +20 pA
lg=lp =20mMA 374 426 pA
Vin = —180mV 3
Pin12=+5VoroV or -5V
Pin11 = +5V
lg = lp = 50mA 935 1065 pA 3
Vin = —0.5V
Pin12 = OVor -5V
Pin11 = +5V
lg=lp = OMmA —13 +13 nA 3
Vin = 0V
Pin12 = oV
Pin11 = -5V
1573 7/24
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L3000S

DC ELECTRICAL CHARACTERISTICS (Refer to the test circuits, Tj = 90°C, VB. = 72V, VBT = —48V,

Vop = +5V)
Symbol Parameter Test Conditions Min. Typ. Max. Unit Fig.
[liml Qutput Currenton pin 14 la= lp = 0mA -35 +35 pA
la=lp =20mA —45 +45 LA
Vin = —180mV 3
Pin12 = +5Vor 0V or -5V
Pin11 = +5V
a=15mA |, =25mA 62 138 nA 3
in =—180mV
Pin12 =+5VorOVor-5V
Pin11 = +5V
lg = 37.5mA 176 324 HA 3
lp = 62.5mA
Vin = -0.5V
Pin12 = OVor -5V
Pin11 = +5V
Vige Voltage Between Pins1 and 15 Vpt = -70V,Pin12 = 5V
(Notes 3,5) Pin11 =5V
Vin=-0.5V 41.5 59 \Y 3
ViN =2V 0 \Y
Pin12=0o0or-5V
Pin11 =5V
Vin=0V 62.5 68 \4
Vin= —0.5V 455 485 v
ViN=-1V 25 29 \'%
Vins =2V 0 A\
Virg Voltage Between pins 1 and 15 19.9 26.2 v 4
[lom] Maximum Output Current at Pins Pin 12 = 0 or -5V 86 134 mA 4A
1,15 Pin 12 = +5V,; 30 70 mA
Pin 10 = N.C. 50 pA
omal Maximum Output Current at Pin 1 Pin 12 = +5V 50 LA 4A
(A open) Pin 11 = 0V
[omb| Maximum Output Current at Pin 12 = +5V 50 HA 4A
Pin 15 (B open Rp) Pin 11 = 0V

Note 1: Use a voltmeter in series with 10KQ connected to pins 10 and 9.

Note 2: With high impedance voltmeter (>100K<2).

Note 3: OV max means inversion of pin1 and 15.

Note 4: |Veiv| = (|VeTot]| 2.8V — 2 - VBE) / 40 Where: Verot = [V forpin11 to +5V; pin 12 to GND or -5V VprTot = |VB+|+|VB-| for pin 11 to OV;
Pin 12to GND or —5V. 2. Ve = 1.5V@ Tamp = 25°C.

Note 5: Vigc = |Ver| —|Vin| - 40 — 2.8.

Note 11: Dueto the analog structure of thethermal sensor connected to pin 11theinput bias currentat this pinis not a stepfunction but depends
on junction temperature (compare with liv parameter at page 5).

3
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L3000S

AC ELECTRICAL CHARACTERISTICS(Refer to the test circuits, Tj = 90°C, VB+ = 72V, VBT = —48V,

Vop = +5V)
Symbol Parameter Test Conditions Min. Typ. Max. Unit Fig.
| Gr | Receiving Gain (note 6) nor.bat I =20mA 31.82 32.26 dB 5
I =50mA 31.78 32.30 dB
boo.bat I = 20mA 31.64 32.44 dB 5
d|Gr| Gain Flatness Rx 300 < f < 3400Hz —0.08 +0.08 dB 5
(note 7, 9)
d| Gy| Gain Flatness Tx 300 < f < 3400Hz -0.08 +0.08 dB 5A
(note 8) (note 7, 9)
THD Total Harmonic Distortion of f=1KHz Vab Ac 0.35 Y% 5A
Receiving Signal
KiTac AC Transversal Current Ratio Normal and Reverse 49.2 50 50.8 B8
@ ||_ = 20’]’1A, ||_ =50mA
boo.bat @ I =20mA 49.1 50.9
Gt Gain Tracking Rx, Tx VLine = +3 to -0.25 +0.25 dB 5
(Note 10) —20dBmO
THDrx Metering Distortion f=16KHz 13
ILDC =0 6 Y%
ILbc = 50mA
Vabac = 2Vrms 3.5 Y%
VabAC = 5Vrms 3.5 Yo
|Cmlt| CMRR Longitud. to Transv. World Market 72 dB 7
(300 to 3400Hz)
|Cmtl| CMRR Transv. to Longitud. 46 dB 8
SVRR Supply Voltage Rejection Rat. 300 < f< 3400Hz 27 dB 9
on Vb—
SVRR Supply Voltage Rejection Rat. on f=8.4KHz on Vg 28 dB 10
Vbb NP, RP
f= 3.4KHzon Viac NP 40 dB
f = 8.4KHz on Viac RP 40 dB
Vring Output Ringing Voltage VN = 1.550Vrms 60 Vrms 11
(16-66Hz)
THD Ringing Signal Distortion ViN = 1.550Vrms 5 Yo 11
(16-66Hz)
Np Psophometric Noise Between Pin1 and 15 —74 dBmp 12
on Pin13 -101
Note 6: |Gr| = 20log (|VabAC|/Vin AC|);
Note 7: Guaranteed by design;
Note 8: d | Gr | defines Kiracaccuracy vs. frequency.
Note 9: Measured respect the value @ f = 1020Hz;
Note 10: Gain Tracking Tx defines Kirac accuracy vs. level.
1573 /24
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L3000S

DC ELECTRICAL CHARACTERISTICS (Refer to the test circuits, -40°C < T; < 0°C and 90°C < Tj <

120°C, Vs = 72V, VT =—48V, VpD = +5V)

Symbol Parameter Test Conditions Min. Typ. Max. Unit Fig.
lgds Stand-by Vpp Supply Current 2.0 mA 1
lddo Operation Vpp Supply Current Pin 11 to +5V 3.0 mA 2

lad DE Power Denial Vpp Supply Current Pin 10 Not Connected 300 pA 1,2
lb—s Stand-by Vg_ Supply Current 2.7 mA
lb—o Operation Vg_ supply current Pin 11 to +5V 6.9 mA
lb _DE Power Denial Vg_ Supply Current Pin 10 Not Connected 350 HA 1,
lp+s Stand—by and Operation Vg, Pin 11 to +5V 50 HA 1,
b+o Supply Current
lb +DE Power Denial VB+ Supply Current| Pin 10 Not Connected 50 pA 1,2
Ib+b Va. Supply Current in Boost Battery | Pin 11 to AGND 6.2 mA 2
lo— Vg_ Supply Current in Boost Battery 8.8 mA 2
lp—r Ve- Supply Current Pin 11 to 5V 18.5 mA 2
lo+r Vg, Supply Current 14.5 mA 2
V'ref Voltage Reference (Note 1) 1.150 1.450 \4 2
Vhi Input High Level inputs on pins 11, 12 2 \Y -
Vz Input Zero Level -0.8 +0.8 \Y% -
Vi Input Low Level —2 \Y% —
[ic| Input Bias Current Pin 12 30 HA -
(Note 11) Pin 11 300 HA —
Vimnt Monitor VB+ Voltage Pin 11 to +5V -1.2 \
(Note 2) Pin 11 to OV 42.6 v
Vg, = +45V
Voim Battery Image Voltage Pin 11 to +5V —1.193 -0.983 \Y
(Notes 2,4) Pin 11 to AGND —2.58 2.2 v 2
Vg, = +45V,
Vg. = -56V
Row Input Resistance Pin 6 100 KQ -
CL ref Max. Capacitor for pin 10 5 pF -
| Output Currenton pin 13 la=lp = 0mA 25 +25 HA
la=lp = 20mA 370 430 HA
Vip = —-180mV 3
Pin12 =+5Vor0V or -5V
Pin11 = +5V
la=lp = OMA -15 +15 nA 3
Vihp =0V
Pin12 = oV
Pin11 = -5V
10/24 /4
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L3000S

DC ELECTRICAL CHARACTERISTICS (Refer to the test circuits, -40°C < T; < 0°C and 90°C < Tj <

120°C, VB: = 72V, VT =—48V, VpDp = +5V)

Symbol Parameter Test Conditions Min. Typ. Max. Unit Fig.

[lim| Output Currenton pin 14 la= lb =0mA —40 +40 HA
lg=lp =20mA —-50 +50 nA
Vin = —-180mV 3
Pin12=+5Vor0oV or -5V
Pin11 = +5V
la=15mA b =25mA 60 140 pA 3
Vin = —180mV
Pin12=+5VoroVor-5V
Pin11 = +5V

Vide Voltage Between Pins1 and 15 Vit = -70V,Pin12 = 5V

(Notes 3,5) Pin11 =5V

Vin=-0.5V 41 59.5 \Y 3
Vin ==2V 0 \Y
Pin12=0or-5V
Pin11 =5V
VinN=0V 62 68.5 \%
Vin= —0.5V 45 49 A\
Vin=-1V 24.6 29.4 v
Vin= -2V 0 \'%

Virg Voltage Between pins 1 and 15 Ve, = +45V, 17 25 A\ 4
Vg. = -56V

[om| Maximum Output Current at Pins Pin 12 = 0 or -5V 70 140 mA 4A

1,15 Pin12 = +5V

P1 or P15to GND 30 70 mA
Pin12 = +5V
P1 or P15to Vg 20 70 mA

Note 1: Use a voltmeter in series with 10KQ connected to pins 10 and 9.
Note 2: With high impedance voltmeter (>100K ).
Note 3: OV max means inversion of pin1 and 15.
Note 4: |Veiv| = (|VBTot| 2.8V — 2 - VBE) / 40 Where: Varot = |V forpini1 to +5V; pin 12 to GND or -5V Vprot = |VB+|+|VB-| for pin 11 to OV;
Pin 12to GND or —5V. 2. Ve = 1.5V@ Tamp = 25°C.
Note 5: Vigc = |VeT| —|Vin| - 40— 2.8.
Note 11: Dueto the analog structure of thethermal sensor connected to pin 11theinput bias currentat this pin is not a stepfunction but depends
on junction temperature (compare with liny parameter at page 5).

3
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L3000S

AC ELECTRICAL CHARACTERISTICS (Refer to the test circuits, —40°C < Tj < 0°C and 90°C < Tj < 120°C,
Ves =72V, VBT =48V, VDD = +5V)

Symbol Parameter Test Conditions Min. Typ. Max. Unit Fig.
| Gg | Receiving Gain (note 6) nor.bat I =25mA 31.82 32.26 dB 5
d|Gr]| Gain Flatness Rx 300 < f< 3400Hz -0.1 +0.1 dB 5
(note 7, 9)
d| Gt| Gain Flatness Tx 300 < f < 3400Hz —0.1 +0.1 dB 5A
(note 8) (note 7, 9)
THD Total Harmonic Distortion of f=1KHz Vab AC 0.4 Y 5A
Receiving Signal
Kitac AC Transversal Current Ratio Normal and Reverse 49 51 6
@ I =20mA,
Gt Gain Tracking Rx, Tx VLine = +3 to —-0.3 +0.3 dB 5
(Note 5) —20dBm0
THDTTx Metering Distortion f=16KHz 13
ILpc = 50mA
Vabac = 2Vrms 4 Y
|Cmilt| CMRR Longitud. to Transv. World Market 70 dB 7
(300 to 3400Hz)
|Cmtl| CMRR Transv. to Longitud. 45 dB 8
SVRR Supply Voltage Rejection Rat. 300 < f < 3400Hz 22 dB 9
on Vb—
SVRR Supply Voltage Rejection Rat. on f=3.4KHz on Vg 27 dB 10
Voo NP, RP
f= 3.4KHzon Viac NP 40 dB
f=3.4KHz on Viac RP 40 dB
Vring Output Ringing Voltage Ve: = +45V, Vp. =-56V| 38.5 40.0 Vrms 11
VN = (16-66H2z)1Vrms
THD Ringing Signal Distortion Ve, = +45V, Vg =-56V 4.5 % 11
ViN = (16-66Hz)1Vrms
Rloop = 450Q + 3.4uF
Np Psophometric Noise Between Pin1 and 15 —65 dBmp 12
on Pin13 -94
Note 6: |Gr| = 20log (|VabAC|/Vin AC|);
Note 7: Guaranteed by design;
Note 8: d | Gr | defines Kiracaccuracy vs. frequency.
Note 9: Measured respect the value @ f = 1020Hz;
Note 10: Gain Tracking Tx defines Kirac accuracy vs. level.
12/24 /4
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L3000S

TEST CIRCUITS

Figure 1: Stand-by Supply Current

Ib+s/0

+72VU —@)—
Mo | e

8.1uF

Idds

+5U ®
B.1uF =
Ib-s

-48V o—@)
-

Figure 2: Conversation Supply Voltage

8. 1uF

W | e

Ib+os/b

=0
NO

+722V —@)

Iddo/s

+SU  o—{(@)
B.1uF ==
Ib-o/b/r

47

-48V —@A)r1
B8.1uF JF UFT

NGO OO WU AeWw

L

13

18

12

11

1KQ

to AGND or -5V

see test condition

3
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Figure 3: DC Transversal and Longitudinal Current

CURRENT SOURCE Vab(x) CURRENT SDURCE

. o~ .
J.GDI*E J\\UJ lIEGDH'
1

5 2 7 15 Ilm.Igk
14 O——(@)—
6
Itm
4 130—@A—1
5
25K0
18 O———1—4
L]
8
12 uP12
9 11 uP11

t#)Vabiv]i-48 - !Vin!xd48 -2.8

Figure 4: DC Voltage Between Pins 1 and 15 in Ringing Operation Mode

B.1uF
+72y o— 3
4
8.1uF == 6 25KQ
10— 11—+
L]
-48V ’ 8
J_ 12 TO AGND or ko
B8.1uF T
i o 9 11 -5V

-5V
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Figure 4A: Maximum Output Current at Pin1 and 15

B8.1uF

+5U

8.1uF =I=

-48UV o
a.1uF L

TEST K1 K2 K3 V6 Vi V15 Vi1 Vi2
TIP to GND NBNP OFF ON OFF —0.3V ov — 5V oV
TIP to GND POWER D. OFF ON OFF —0.3V ov — 5V 5V
TIP to GND LOOP OP. ON ON OFF —0.3V —1V — 5V 5V
A OPEN OFF ON OFF —0.3V -1V — ov 5V
TIP to Vg_ NBNP OFF ON OFF —0.3V —48V — 5V oV
TIP to Vg_ POWER D. OFF ON OFF —0.3V —48V — 5V 5V
TIP to V- LOOP OP. ON ON OFF —0.3V —48V — 5V 5V
A OPEN OFF ON OFF —0.3V —48V — ov 5V

Example of test condition for lom and loma on Pin 1. For Pin 15 must be changed K2 with K3 and V1 with
V15. For B open V11 must be —5V instead of 0V.

Figure 5: Receving Gain

B.1uF

=1

+72V

Vin(%)

[=
]
o
>

20

I

12

11

TO -5V or to AGND

TO +5V or to AGND

[XIVin=--958mY + SEmMVrme(f-1828Hz) with pinll to +SV NB

(IlZBmA)

Vin=-680mMYV + SBmYrmalf=1828Hz) with pinll to +S5V NB

Uine=-2.75U + SGmUrmalf=1828Hz) with pinil to PINS B8
(

(I1S8mA)

I128mA)

3
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L3000S

Figure 5A: THD and Tx Gain Flatness (and linearity)

0§ of

12 TO -SVU or to AGND

11 TO +5SV

($)Vin=-802mY + J4mVrms( f=1028Hz) with pinll to 5V
pini2 to 8V or -5V

Figure 6: AC Transversal Current

Utac

(%¥1Vin=--95BmUDLC + SBmUrms Al828Hz,
Vin=-6BBMVDC + SBmUrms RA182BHz,
Vin=-2.75VUDC + SBmUrms A1820Hz.

VabAC 1K
366 Vtac

Kitac=

PIN 11-+¢5J [(IL=-28mA)
PIN 11«5V [IL=5BmA)
PIN 11-AGND (IL-28mA, boost battery)
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Figure 7: Common Mode Rejection Longitudinal to Transversal

188uF

Us (k%)
33eqQ Vs Ut

SELECTIVE
|_ VOLTMETER

I._I

—

y —
= ke
o 25KQ
4 e -
~48V - 8 12 -5U or AGND
8. 1uF =
£+ 9 11 +5U

%) Vvin=-65amuDC
[¥%)Vg=3Urms [308H2<F<3400H2)

ICmlEl = 2@8log (1Val/1VEl]

Figure 8: Common Mode Rejection Transversal to Longitudinal

33an|j vab

©
1KQ
Vin(k)
1KQ
25KQ
+5V
-48U o -L a8 120——o -SU or AGND
B8.1uF T
filh oy 9 1.1.?—0 +2V

[(#IVin=--658mVDC + 158mVrma (DBBH2<F<3488H2)
ICmltl - 281o0g (fUVablsiucmt)
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Figure 9: Supply Voltage Rejection Ratio

Uini(*)
Ub (%3%)

.|.—|

(¥%)Ub-=--48U +

B e &

8.1uF }

[x) Vin=-658muDC

13¢

18¢

nm A N OO

12¢

>——o -5U or AGND

9 1‘.I.(|)—° +5V

180mVpAC

Figure 10: Supply Voltage Rejection Ratio

vin(x)
-48V

(%) Vine-65@m
CkxIY

1
XxIVUDD-5V +

UDD(*x) OT
B

. 1uF }

1@
12

-5V or AGND

9 11.(l)—° +2y

uDC
10@mVpAC
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Figure 11: Output Ringing Voltage

Uring
o)
W
|| —
O o 3en
T 1 2 7 151»—[|
1KQ
+720 o——— 3 144
vint*1 6 1KQ
4 13
+5V S 12
25K
-48V 8 18 ¢
8.1uF

9 111%——* -5V

(¥)Uin=-1.558Urms [(16Hz<f<B6Hz)

Figure 12: PsophometricNoise

Np
PSOPHOMETRIC

FILTER
esaQ

2 3

PSOPHOMETRIC
FILTER
-SV or AGND

(%] Vins-635SmUDC
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Figure 13: THDrTx Metering

2uF VabAC 2uF

————

2800
[]san
O o [ 2vF
=l Lo1 2 7 15%.
[ —
+720 o— | 3 K1
1KQ
Vintx) 6 14 0—C3—
4 1K Q
+5U 5 13 0——1—
=) 25KQ
-48U 8 18 - ML [ m2 | m3
[ ]
VIN-mV [-180|-808|-8B88
8.1uF 12 TO AGND
VAC-mUrms | 5@ | 58 | 125
9 11 TO +5U
K1 - oFF | oN | ON
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DIM mm inch
MIN. | TYP. | MAX. | MIN. | TYP. | MAX. OUTLINE AND
A 3.7 0.145 MECHANICAL DATA
A2 3 3.15 3.3 0.118 ] 0.124 | 0.130
al 0.1 0.25 | 0.004 0.010
A4 0.8 1 0.031 0.039
A5 0.15 0.2 0.25 ] 0.006 | 0.008 | 0.010
b 0.4 0.53 ] 0.016 0.021
c 0.23 0.32 | 0.009 0.012
D () 15.8 16 0.622 0.630
D1 9.4 9.8 0.370 0.385
D2 0.9 1.1 0.035 0.043
E 13.9 14.5 | 0.547 0.570
e 1.12 1.27 142 ]10.044 | 0.050 ] 0.056
e3 11.43 0.450
E1(1) ] 10.9 11.1 0.429 0.437
E2 2.7 2.9 0.106 0.114
E3 5.8 6.2 0.228 0.244
G 0 0.1 0.000 0.004
h 1.1 0.043
L 0.8 1.1 0.031 0.043
L1 1.6 0.063
N 10° (max)
R 0.6 0.024
R1 0.5 0.020
S 0° (min.)8° (max.)
\' 5° (min.)7° (max.)
(1) "D and E1” do not include mold flash or protrusions. POWGI‘SO-20 (SI ug-u p)
- Moldflash or protruslons shall not exceed 0.15 mm (0.006").
- Criticaldimensions: "E”, "e”, and”G”
N N E3 (sIuP width)
s (]
| - i
b_.|__|._ |, e DETAILA E a
e3 I
h x 45°
~“
i ! DETAILA
EZIj E1 o o 035
age Plare
— — -
| J S '( £ SEATING PLANE
| | [&S[e]q]
20 D1(slug widh) 1 (COPLANARITY)

D

3
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DIM. mm inch
MIN. | TYP. | MAX. | MIN. [ TYP. | MAX. OUTLINE AND
A 3.6 0.142 MECHANICAL DATA
ai 0.1 0.3 0.004 0.012
a2 3.3 0.130
a3 0 0.1 0.000 0.004
b 0.4 0.53 ] 0.016 0.021
c 0.23 0.32 ] 0.009 0.013
D (1) 15.8 16 0.622 0.630
D1 9.4 9.8 0.370 0.386
E 13.9 14.5 | 0.547 0.570
e 1.27 0.050
e3 11.43 0.450
E1(1)] 10.9 11.1 0.429 0.437
E2 2.9 0.114
E3 5.8 6.2 0.228 0.244
G 0 0.1 0.000 0.004
H 15.5 159 | 0.610 0.626
h 1.1 0.043 JEDEC MO-166
L 0.8 1.1 0.031 0.043
N 10° (max.)
S 8° (max.)
T | 10 [ __ 1 loses] PowerS020
(1) "D and F” do not include mold flash or protrusions.
- Moldflash or protrusions shallnot exceed 0.15 mm (0.006"). (Slug-dO\Nn)
- Criticaldimensions: "E”, "G” and "a3"
N T“‘N \ R—\
AT OO A T4 * g%f\_‘:I:l:._‘.&%:
al
b DETAIL A - DETAIL B E
e3 I
H lead [———, DETAILA
P
= 1= —
a3 slug
nnnnoooonn DETAIL B
2 " Gage Plane
-
S L ZSEATING PLANE
—
Mo e
T L I
E3
! 10
O00000000 e
h_)(—45 PSO20MEC D1 fe—
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DIM mm inch
" | MIN. | TYP. | MAX. | MIN. | TYP. | MAX. OUTLINE AND
A 4.45 4.5 465 1 0.175]0.177] 0.183 MECHANICAL DATA
B 1.8 1.9 2 0.071 | 0.075 | 0.079
@] 1.4 0.055
E 0.37 0.39 0.42 10.014]10.015] 0.0186
= 0.57 0.022
Fi 0.97 0.038

G 1.7 1.9 2.1 0.067 | 0.075 | 0.083
G1 2635 | 266 | 26.85]1.037]1.048] 1.057
H 289 |2923| 293 |11.138]11.1561]1.1563

H1 17 0.670
H2 12.8 0.504
H3 0.8 0.031
L 19.25 ] 19.65 | 20.05 | 0.758 | 0.774 | 0.789
L1 8.7 9.1 9.5 0.342 | 0.358

L2 15.5 15.7 159 | 0610 ] 0.618] 0.626
L3 7.7 7.85 7.95 |]0.303 ]0.309]0.313

L4 5 0.197

L5 2.7 0.106

N 2.2 0.096

@] 2 0.078

R 1.7 0.067

R2 0.3 0.012

R3 1.25 0.049

R4 0.5 0.02

\Yi 5°(Typ.) .
Vi 3°(Typ) Flexiwatt15
V2 20°(Typ.)

V3 45° (Typ.)

L2

%

FLEX15ME

3
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