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Preface

This document describes the High Voltage Subscriber Line Interface Circuit Standard
Feature Set PEB 4264/-2 (SLIC-S/-S2) which is part of the DuSLIC and VINETIC
chip set family.

For more DuSLIC or VINETIC related documents please see our webpages at
http://www.infineon.com/duslic or http://www.infineon.com/vinetic.

Organization of this Document
This Preliminary Data Sheet is divided into six chapters. It is organized as follows:

e Chapter 1, Overview
A general description of the product, its key features, and pin configuration.

e Chapter 2, Functional Description
The main functions and operating modes are presented.

e Chapter 3, Typical Application Circuit for DuSLIC and VINETIC
Application circuit including bill of material and protection.

* Chapter 4, Electrical Characteristics
Parameters, symbols and limit values.

e Chapter 5, Test Figures
Test figures including external components.

e Chapter 6, Package Outlines
lllustrations and dimensions of the package outlines.

Preliminary Data Sheet 6 DS1, 2002-07-16
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Overview

1 Overview

The High Voltage Subscriber Line Interface Circuit PEB 4264/-2 (SLIC-S/-S2) is a
reliable interface between the telephone line and the codec devices of the DuSLIC or
VINETIC chip sets. It is fabricated using Infineon Technologies proven Smart Power
Technology SPT4.

The PEB 4264/-2 provides battery feeding between —15V and —-65V and internal
balanced ringing up to 45 Vrms. In order to achieve this, an auxiliary positive battery
voltage is used during ringing to enhance the useable voltage range to 90 V.

The SLIC is designed for a voltage-feeding/current-sensing line interface concept and
senses the transversal and longitudinal current.

To minimize system power dissipation, a power-down mode can be used; the SLIC-S/
-S2 is switched off and the line outputs go to a high-impedance mode. Off-hook
supervision is provided by activating a simple line current sensor with negligible power
consumption.

For saving power in active mode an integrated switch enables the use of a lower battery
voltage in short loop applications.

The PEB 4264/-2 is compatible with both 3.3 V and 5 V Vpp supplies.

Preliminary Data Sheet 7 DS1, 2002-07-16
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SLIC-S/-S2
Subscriber Line Interface Circuit
Standard Feature Set

Version 1.2

1.1 Features

* High-voltage line feeding

* Two battery voltages (-15V ... =65 V)

* Integrated balanced ringing up to 45 Vrms

Power-saving active mode (ACTL) with reduced
battery voltage

Sensing of transversal and longitudinal line currents
Package options:

— P-DS0-20-5

— P-VQFN-48-4

High longitudinal balance performance with

PEB 4264-2

Compatible with 3.3 Vand 5V Vpp

Enables high packing densities on board

PEB 4264
PEB 4264-2

P-DS0O-20-5

P-VQFN-48-4

Type Package

SLIC-S/-S2

P-DS0O-20-5 / P-VQFN-48-4

Preliminary Data Sheet 8
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1.2 Logic Symbol
VCMS [¢—
Tip/Ring TP CEXT|—»
interface
<4+—P» RING
> | Scaled line
IT current
IL >_| outputs
PEB 4264/-2 rcple
— AC & DC
——»{ VDD ACN 4—— | " it
—p AGND SSE ¢ voltage
Power | —»{ VHR
supply | —»{ BGND —
——»{ VBATL C14—» |Logc
| —» VBATH C2 [«——_|control
ezm29015

Figure 1 Logic Symbol
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1.3 Pin Configuration
Please note:
pin counting is
clockwise ! ITC 120 1[I RING
IL 19 2[TIP
C10 18 3 1BGND
C2 17 SLIC-S/-S2 4 JVHR
ne.—ie PEB 4264/-2 51— vop
DCP 15 6 [ VBATL
DCNC 14  P-DSO 20-5 7|—1VBATH
ACP 13 8 IN.C.
ACN []12 9 JAGND
VCMS 11 10 [ CEXT
ezm29016

Figure 2 Pin Configuration P-DS0-20-5 Package (top view)

Note: The P-DSO-20-5 package is designed with heatsink on top. The pin counting for
this package is clockwise (top view).

Attention: The heatsink (see Figure 20) is connected to VBATH via the chip
substrate. Due to the high voltage of up to 90 V between VHR and
VBATH, touching of the heatsink or any attached conducting part can
be hazardous.

Preliminary Data Sheet 10 DS1, 2002-07-16
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TIP[ 138 23 11T
N.C. [139 22 IL
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VDD [ 42 PEB 4264/-2 19 L] N.C.

VBATL |1 43 18 ] DCP
VBATH [ 144 17 7] DCN
________ P-VQFN-48-4
N.C. [ 45 16 [] ACP
N.C.[ 146 15 ] ACN
AGND [} 47 14 7] VCMS
N.C.[ 148 13 I N.C.

) O O O
Z Z2 Z

N.C
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N.C
N.C. [
N.C
N.C
N.C
N.C
N.C

ezm29016b

Figure 3 Pin Configuration P-VQFN-48-4 Package (top view)

Attention: The exposed die pad and die pad edges are connected to VBATH via
the chip substrate. Due to the high voltage of up to 90 V between VHR

and VBATH, touching of the die pad or any attached conducting part
can be hazardous.

Preliminary Data Sheet 11 DS1, 2002-07-16



—

fineo et
ecnno Ogy -
Overview

1.4 Pin Definitions and Functions SLIC-S/-S2

Table 1 Pin Definitions and Functions SLIC-S/-S2

Pin No. Symbol | Input (I) Function

P-DSO | P-VQFN- Output (O)

-20-5 48-4

1 35 RING I/O Subscriber loop connection RING.

2 38 TIP I/0 Subscriber loop connection TIP.

3 40 BGND Power Battery ground: TIP, RING, VgaTH,
VBATL and VHR refer to this pln

4 41 VHR Power Auxiliary positive battery supply voltage
(5V<Vyr <£45V) used in ringing
mode.

5 42 VDD Power Positive supply voltage (3.1 V < Vpp
<5.5V), referred to AGND.

6 43 VBATL | Power Negative battery supply voltage
(=15 V 2 Va7l 2 VBaTH)

7 44 VBATH |Power Negative battery supply voltage
(20 V = Vgpty=—-65V)

9 47 AGND Power Analog ground: Vpp, and all signal and

control pins with the exception of TIP
and RING refer to AGND.

10 2 CEXT O Output of voltage divider defining DC
line potentials; an external capacitance
allows supply voltage filtering (output
resistance 50 kQ).

11 14 VCMS I Reference voltage for differential two
wire interface of typically 1.5 V.
12, 13 15, 16 ACN, | Differential two-wire AC input voltage;
ACP multiplied by —6 and related to (V,

+ Vg)/2"), ACN appears at TIP and ACP
at RING output, respectively.

14, 15 17,18 DCN, | Differential two-wire DC input voltage;
DCP multiplied by —30 (ACTH and ACTL
mode) or —60 (ACTR mode) and related
to (Vi + Vg)/2"), DCN appears at TIP
and DCP at RING output, respectively.

Preliminary Data Sheet 12 DS1, 2002-07-16
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Table 1 Pin Definitions and Functions SLIC-S/-S2 (cont’d)

Pin No. Symbol | Input (I) Function

P-DSO | P-VQFN- Output (O)

-20-5 48-4

17 20 Cc2 I Ternary logic input, controlling the

operation mode.
18 21 C1 1/O Ternary logic input, controlling the

operation mode; in case of thermal
overload (chip temperature exceeding
165 °C), this pin sinks a current of
typically 150 pA.

19 22 IL 0] Current output: longitudinal line current
scaled down by a factor of 100.

20 23 IT O Current output: transversal line current
scaled down by a factor of 50.
8,16 2) N.C. Not connected.

R Vy is the output voltage of the positive battery switch,
Vg, is the output voltage of the negative battery switch (see Figure 4).

2) For the P-VQFN-48-4 the following pins are not connected: 1, 3, 4,5, 6,7, 8,9, 10, 11, 12, 13, 24, 25, 26, 27,
28, 29, 30, 31, 32, 33, 34, 36, 37, 39, 45, 46, 48.

Preliminary Data Sheet 13 DS1, 2002-07-16
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1.5 Functional Block Diagram

PEB 4264/-2
lo+1-0)/10  VHI — 5VHR
= BGND Off-hook |10 ] smch :
: —IBGND
: (I + ;) / 100 :
: Current h 11T
. I, - 1) / 200 :
: Sensor = <R) S
60k
! VHI :
; ACN
S1 :
TPt : :
VBI DCN
: : CEXT
SympFi : } |
2 s
: S2 J
R|NG@* ' :
: JACP
60K | S1, S2 closed: E
: === ACTR, HIT,
: HIR :
§ LJVCMS
VBATL [ PDRH__\gaT BIAS Logic |———Hici
VBATH Switch | yp| J —11Cc2
(Sub) :
....................................................... WO
AGND VDD
ezm29012

Figure 4 Block Diagram
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2 Functional Description

The PEB 4264/-2 supports AC and DC control loops based on feeding a voltage V+g to
the line and sensing the transversal line current /15,5 and the longitudinal current /| 4ng
(Figure 5).

In receive direction DC and AC voltages are handled separately with different gains on
the SLIC-S/-S2. Both are applied differentially via pins DCP and DCN or ACP and ACN,
respectively.

The line voltages Vi and V1 are the amplified input voltages, related to the mean supply
voltage V), = (Vy, + Vg))/2. Depending on the operation mode, Vy, is switched either to
Vg or to BGND via the VH switch and Vp, is switched either to Vgat or to VgaTy via
the VBAT switch (see Figure 4).

In the active modes ACTH with VM = VBATH/2 and ACTL with VM = VBATL/Z’ the line
voltages are given by

Vi =Vrp=VMm—380x (Vpecn — Vems) — 6 X (Vacn — Vews)
VR =Vaing = VM =30 x (Vpep = Veoms) = 6 % (Vace = Vewms),

while in ringing mode ACTR with V), = [V4r + VeaTH]/2,

Vi=Vrp=VMm—60X(Vpben— Voms) — 6 X (Vacn — Vews)
VR =VRing = VM — 60 x (Vpcp — Voms) — 6 X (Vace — Vewms)

The transversal line voltage Vg = V1 — VR is simply related to the input voltages:
ViR = V1P~ VRiNG = Vab =

=30 x (VDCP - VDCN) + 6 X (VACF’ - VACN) for mode ACTH, ACTL

= 60 x (VDCP - VDCN) + 6 X (VACF’ - VACN) for mode ACTR

A reversed polarity of Vg is easily obtained by changing the sign of (Vpcp — Vpen)-

Preliminary Data Sheet 15 DS1, 2002-07-16
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Functional Description

In transmit direction the transversal and longitudinal currents are measured and scaled
images are provided at the IT and IL pin, respectively:

IlT = (IT + IF{)/1 00 = ITrans/SO I||_ = (IT - IR)/ZOO = ILong/1 00
Itrans = (IT + IR)/2 liong = U7 —1R)/2

For off-hook detection, in PDRH mode 5 kQ resistors are connected from TIP to BGND
and from RING to VBATH, respectively.

The currents through these resistors, It and Irg are sensed, scaled and provided at the
IT pin (see Figure 4):

Iyt = (Ito + Iro)/10 = ITraNS0/5

Long

ezm01112

Figure 5 Definition of Output Current Directions

Preliminary Data Sheet 16 DS1, 2002-07-16
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2.1 Operating Modes

The PEB 4264/-2 (SLIC-S/-S2) operates in the following modes controlled by ternary
logic signals at the C1 and C2 inputs:

Table 2 SLIC-S/-S2 Interface Code
C2
L M H
LY PDH PDRHL PDRH
C1 M ACTL ACTH ACTR
H HIRT HIT HIR
Y No ‘Overtemp’ signaling possible via pin C1 if C1 is low.
Table 3 SLIC-S/-S2 Modes
SLIC-S/-S2 | Mode Description Internal Supply Voltages Vg, Vy;
Mode
PDH Power Down High Impedance (supply switches open)
PDRH Power Down Resistive High (supply switches open)
PDRHL Power Down Resistive High Load | (supply switches open)
ACTL Active Low VeaTL, BGND
ACTH Active High VeaTH, BGND
ACTR Active Ring VeatH: VHR
HIRT High Impedance on RING and TIP | VgatH, VHR
HIT High Impedance on TIP VeaTH: VHR
HIR High Impedance on RING VeatH: VHR

Power Down High Impedance (PDH)

PDH offers high impedance at TIP and RING; it can be used for testing purposes or when
an error condition occurs. In PDH mode all functions are switched off. Off-hook detection
is not available.

Power Down Resistive High (PDRH)

Power consumption is reduced to a minimum by switching completely off all voice
transmission functions. To allow off-hook detection, PDRH provides a connection of
5 kQ each from TIP to BGND and RING to VBATH , respectively, while the output buffers

Preliminary Data Sheet 17 DS1, 2002-07-16
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Functional Description

show high impedance (see Figure 4). The current through these resistors is sensed and
transferred to the IT pin for off-hook supervision.

Power Down Resistive High Load (PDRHL)

PDRHL is used as a transition state at a mode change from PDRH or PDH to ACTH
mode (automatically initiated by the codec device at a mode change). It causes fast
preloading of Cgxt in order to suppress line voltage transients.

Active Low (ACTL), Active High (ACTH)

These are the regular transmission modes for voiceband. The line-driving section is
operated between Va1 or VgatH @and BGND.

Active Ring (ACTR)

Utilizing an additional positive battery voltage Vg, this mode allows balanced ringing of
up to 45 Vrms or feeding of very long telephone lines.

High Impedance (HIR, HIT, HIRT)

In these modes each of the line outputs can be programmed to show high impedance.
HIT switches off the TIP buffer, while HIR switches off the RING buffer. The current
through the active buffer can still be measured by IT or IL. In the HIRT mode both buffers
show high impedance. The current sensor remains active thus allowing sensor offset
calibration (for test purposes).

2.2 Current Limitation / Overtemperature
In any operating mode (except Power Down) the total current delivered by the output
drivers is limited to approximately 100 mA.

If, however, the chip temperature exceeds a threshold of typically 165 °C, this current
limit is further reduced in order to keep temperature constant.

Besides, pin C1 sinks a signalling current Ii,erm- The temperature threshold for switching
on Iinerm depends on Vpp:

* if operated at 5 V, both signalling and current limit reduction start simultaneously
e at 3.3V, the temperature threshold for signalling is about 5 - 10 °C higher than for the
onset of current reduction.

Preliminary Data Sheet 18 DS1, 2002-07-16
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3 Typical Application Circuit for DuSLIC and VINETIC

Figure 6 (Figure 7) shows one channel of an application circuit including a SLIC-S/-S2
and a SLICOFI-2/-2S or VINETIC-4VIP/-4M/-8M chip (for latest information please refer
to the DuSLIC or VINETIC Data Sheet).

Table 4 shows the external passive components needed for a dual-channel solution as

shown in Figure 6 and Figure 7.

Table 4 External Components DuSLIC / VINETIC for 2 Channels
No. | Symbol | Value Unit | Relat. | Rating DuSLIC |VINETIC
Tol. Systems | Systems
2 | RTq 470 Q 1% X
2 | R 510 Q 1 % X
2 |RTo 680 Q 1 % X X
2 |RL 1.6 kQ 1 % X X
4 |Rgtag |30 Q 1%") X X
4 | Rprot? |20 ...50 Q 1%" X X
4 | Cstag |15 (typ.) nF 10% |100V X X
2 |Cpc 120 nF 10% |10V X
2 |Cpc 220 nF 10% |10V X
2 |Ctac |680 nF 10% |10V X
2 | Cac 1 uF 10% |10V X
1 |cpped |18 nF |5% |10V X
2 | CycmiT |680 nF 10% |10V X
1 CREF 68 nF 20% |10V X X
2 | Cext 470 nF 20% |10V X X
12 | C4 typ. 100 nF 10 % X X
1 Co 4.7 uF 20 % |10V, Tantal X
2 |Djq BAS 21 - - - X X
4 | Do BAS 21 - - - X X
G LA v S e N x x

—_
—

External Components).

N
-

Overcurrents.

Preliminary Data Sheet
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Cpge is only necessary when TTX (12 or 16 kHz metering) is used.

Matching tolerance dependent on longitudinal balance requirements (for details see the Application Note

See Application Note Protection of DuSLIC/VINETIC Linecard Chip Sets against Overvoltages and

DS1, 2002-07-16



o~

PEB 4264
PEB 4264-2

Typical Application Circuit for DuSLIC and VINETIC

Infineon

technologies

ERETENT]
¢-WOl

(—

RN
or/ Wod

(—

anoy

anoy anoy aNoy

11dAND aany Vano

gvanmo

gv4340

v92€ 93d SHOA
59z¢ g3d

WOA

s|dwexa siy) 1o}
pajosuU0d
suid aoep8IUl 9|18
pue v [suueyd Auo

S¢-140211S
¢-1402171S

v lsuueyg

\All

VLINOA

Vil

YoVl

vddad

YNOQd

ved
V10
VNOd
vdod
VNOV
vdov

\\4

VLINOA,
o

YoVl

o}

a,

-

aNoy anoy anog
_.Xmo 1% 14‘
1x39 aNoy anog
¢-/v9c¥ 93d
SWOA
B 0e J0)sisal a|qeasny
WISy, T 0z 1%y ONIY
hll ONIY |— ] H | d
m(%mO J—
Bury
anog
¢S-/S-JI1S . LN
1l
dip
avisy |
diLf—{ 3 IH\ [ — Py
G 0€ Jo)sisal a|qeasn, diL
8visSy ud 0z ._._o@uw_ b
20
10
NDa uonosjold abejjorlan0
doa
NOY
dov

ezm20004a3

Application Circuit DuSLIC

Figure 6

DS1, 2002-07-16

20

Preliminary Data Sheet



o~

PEB 4264
PEB 4264-2

Typical Application Circuit for DuSLIC and VINETIC

Infineon

technologies

S

8
R IdH
|19|leied
EXLIEN IdS
or/ wod

=

anov

anoy anoy anoy
Jano anNo YanNo
g8l€€ 93d avanNo
viee g3d
vzee a3d 8v4340
av43HA
GYWOA
v¥Ol Y00l
£01dD " 001dD v
aidwexa siy) 4o}
pajoauuod YLIWOA
suid aoepaul 9|18
pue vy [ouueyd Ajuo
vl
IN8-JILANIA
IN¥-JIL3NIA
dIAP-DILANIA vov
vd0ao
¥YNOQD
V2o
Vv [auuey) vio
¥YNOQ
vdoa
¥YNOV
vdov

£eaa aveeaa veeaa, deiaa 81aa avsiaa

VOV

n

veiaa
A

A A A A A A
ONDY | ONDY | ONDY | ONDY | NDY | NDY | ONDY
‘o ‘o o) ‘o ‘o o) ‘o
mmn_n_> mmn_n_> mmn_n_> mvn_n_> mvn_n_> fn_n_> mvn_n_>

aNoY aNoy anog
pag % n%
1X30 anoyv anvg
¢-/v92y 93d
SWOA
U 0€ Jojsisal a|qeasny
m(»ww_ B0z »omuw_ ONIY
ONIH |} H — N
avisy ——
Bury
anog
¢S-/S-211S T LN
diy
avisy |
diL ! —
09 Joysisal s|qessny | dlL
aviS. !
o B 0z 0%y

[2¢]

NOa
d0d
NOV
dov

uonoajold abejjontonQ

ezm20004b3

Application Circuit VINETIC

Figure 7

DS1, 2002-07-16

21

Preliminary Data Sheet



—

Infinean PEB 42602
ecnno Ogy -
Electrical Characteristics
4 Electrical Characteristics
4.1 Absolute Maximum Ratings
Table 5 Absolute Maximum Ratings
Parameter Symbol Limit Values Unit | Notes
min. max.
Battery voltage low | VgaTL —65 0.4 \Y Referred to BGND
Battery voltage high | VgatH -70 0.4 \ Referred to BGND
Battery voltage VBATL — -0.4 - Vv -
difference VBATH
Auxiliary supply VHR -0.4 50 Vv Referred to BGND
voltage
Total battery supply | Vyr— VeatH |—0.4 90 \ -
voltage, continuous
Vbp supply voltage | Vpp -0.4 7 \ Referred to AGND
Ground voltage — -0.4 0.4 Vv —
difference BGND,
AGND
Input voltages Voces Vpens, |04 Vop+0.4 |V Referred to AGND
Vace: Vacn:
Vet Ve
Veowus
Voltages on current | Vi1, V)L -0.4 Vop+0.4 |V Referred to AGND
outputs
Junction T; — 150 °C |-
temperature
ESD voltage, all pins | — - 1 kV | SDM (Socketed
Device Model)")

1) EOS/ESD Assn. Standard DS5.3-1993.

Note: Stresses above those listed here may cause permanent damage to the device.
Exposure to absolute maximum rating conditions for extended periods may affect
the reliability of the device.
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4.2 Foreign Line Voltages

External voltages applied at the line outputs cause a current flow in the SLIC-S/-S2. The
resulting on-chip power dissipation has to be limited to avoid thermal destruction,
because overtemperature protection cannot react fast enough at high local power
density. The value of allowed power dissipation strongly depends on its duration. It can
be expressed in terms of voltage and current limits directly at the TIP/RING outputs.

Table 6 Voltage Limits on Output Pins

Duration of Voltage | Pins Min. voltage [V] Max. Voltage [V]
continuous TIP, RING VeatH — 0.4 Vur +5

<10 ms TIP, RING VeatH — 5 Vhg + 10

<100 ps TIP, RING Veatn — 10 Vhr + 20

<1ups TIP, RING Veath — 10 Vg + 20

Table 7 Current Limits on Output Pins

Duration of Current | Pins Min. Current [A] Max. Current[A]
continuous TIP, RING - 0.1 0.1

<10 ms TIP, RING -0.5 0.5

<100 ps TIP, RING -1 1.0

<1ps TIP, RING -1.5 1.5

The above limits (Table 6 and Table 7) have to be regarded as typical. They are valid
simultaneously. Together with external circuitry they determine protection requirements
(see Application Note of the DuSLIC/VINETIC chip set on overvoltages and
overcurrents).

4.3 Power Up Sequence of Supply Voltages

It is recommended to apply the SLIC-S/-S2 supply voltages in the following order to the
respective pins:

1) AGND, BGND

2) Vpp

3) VBATH

4) ViR

5) VeatL

When powering down the SLIC-S/-S2, the supply voltages have to be removed in
reverse order.

With the use of the diodes D4 and D, (see application circuits Figure 6 and Figure 7) it
is not necessary to keep the recommended power up sequence.
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4.4 Operating Range
Table 8 Operating Range
Parameter Symbol Limit Values Unit | Notes
min. max.

Battery voltage L V) VBATL -60 -15 \ Referred to BGND
Battery voltage H ") VBATH —65 —20 V  |Referredto BGND
Auxiliary supply voltage | Vygr 3.1 45 \" Referred to BGND
Total battery supply VHR — - 90 \" -
voltage VBATH
Vbp supply voltage Vbb 3.1 5.5 \Y Referred to AGND
Ground voltage - -0.4 0.4 Vv -
difference BGND, AGND
Voltage at pins IT, IL Vi, ViL -0.4 Vbp \ Referred to AGND
Input range Vpcp, Voens | Vacoe 0 3.3 \Y Referred to AGND
Vace: Vacn
Ambient temperature Tamb —40 85 °C |-
Junction temperature T, - 1252 |°C |-

D If the battery switch is not used, pins VBATL and VBATH should be connected externally. In this case the full
voltage range of —15 V to —65 V can be used.

2) Operation up to 7, = 150 °C possible. However, a permanent junction temperature exceeding 125 °C could

degrade device reliability.

4.5 Thermal Resistances
Table 9 Thermal Resistances
Parameter Symbol Typical Unit | Condition
Value
Junction to case R, ic 2 K/W | P-DSO-20-5, P-VQFN-48-4
Junction to ambient | Ry, ja 50 K/W | P-DSO-20-5, without additional
heatsink
20 K/W | P-DS0-20-5, with heatsink
Junction to ambient | Ry, ja 25 K/W | P-VQFN-48-4, 4-layer PCB; die
pad soldered to 20 x 20 mm?2
cooling area (footprint see
Chapter 6.1)
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4.6 Electrical Parameters

Minimum and maximum values are valid within the full operating range.

Testing is performed according to the specific test figures at Vgatq =—48 V,
VBATL =-24 V, VHR =+32 V and VDD =+3.3 V.

Functionality and performance is guaranteed for 74 = 0 to 70 °C by production testing.
Extended temperature range operation at —40 °C < T'4 < 85 °C is guaranteed by design,
characterization and periodically sampling and testing production devices at the
temperature extremes.

4.6.1 Supply Currents and Power Dissipation

Table 10 Supply Currents, Power Dissipation ([g=17=0A; Vgr=0V)

No. | Parameter Symbol | Mode Limit Values Unit

min. |typ. | max.

Power Down High Impedance, Power Down Resistive High

1. | Vpp current Ipp PDx - 200 |300 |pA
2. | VgatH current IgATH PDH - 50 |100 |upA
3. PDRH - 120 |200 |pA
4. | VgaTL current IgaTL PDx - 0 10 A
5. | Vyg current IR PDx - 10 |20 UA
Active Low

6. | Vpp current Ipp ACTL - 1 1.3 |mA
7. | VgaTH Current IgaTH ACTL - 100 (150 |uA
8. | VgarL current? Igpat. | ACTL - 25 |32 |[mA
9. | Vygcurrent IhR ACTL - 10 |20 LA
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Table 10 Supply Currents, Power Dissipation (Ig = I =0 A; Vgt =0 V) (cont’d)

No. | Parameter Symbol | Mode Limit Values Unit

min. |typ. | max.

Active High

10. | Vpp current Ipp ACTH - 1 1.3 |mA
11. VBATH Current1) IBATH ACTH — 3 4 mA
12. VBATL current IBATL ACTH — 0 10 ].LA
13. | VR current Inr ACTH - 10 |20 A
Active Ring

14. | Vpp current Ipp ACTR - 06 |0.8 |mA
15. VBATH current” IBATH ACTR — 2.2 3.2 mA
16. VBATL current IBATL ACTR — 0 10 LLA
17. | Vg current? Iy ACTR - 1.4 |2 mA

High Impedance on RING, High Impedance on TIP

18. | Vpp current Ipp HIR, HIT - 06 |0.8 mA
19. | VgaTy current’) Igaty | HIR, HIT - 1.8 |25 |mA
20. | VgaTL current IgaTL HIR, HIT - 0 10 A
21. | Vyg current?) Iy HIR, HIT - 11 |16 |mA

Y Current depending on supply voltage (see Table 11)

The total power dissipated in the SLIC consists of the quiescent power Pq due to the
supply currents and the output stage power Py caused by any line current ITgans (S€e
Table 12).

Piot = Pq + Pg

with Pq = Vpp X Ipp + IVeaTH! X IpaTH + IVBATLI X IBATL + VHR X IHR

The supply currents Igat., IgaTH @nd Iyr are dependent on the respective supply
voltages. They can be calculated from the specified values Igp1 (24 V), IgaTH (—48 V)
and Iyg (32 V) by the formulas in Table 11.
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Table 11 Voltage Dependance of Supply Currents

Operating Mode Equation for I Calculation

ACTL IgatL (VaTL) = IgaTL (-24V) + (IVBATL! - 24)/50 KQ

ACTH Isat (VeaTH) = IBaTH (-48V) + (IVBATHI - 48)/50 KQ

ACTR" Igath (VBaTH) = IBATH (-48V) + (IVBATHI - 48)/50 KQ
IHR (VHR) = IHR (32V) + (VHR - 32)/200 kQ

) valid for lVBATHl > VHR

Table 12 Output Stage Power Dissipation

Operating Mode Equation for Pg Calculation

ACTL Po=(1.05x1Vga1Ll = V1R) X ITrans

ACTH Po =(1.05x1VgaTH! = VT1R) X ITrans

ACTR Po=(1.02x Vyr + 1.05 x VgaTH! = V1R) X ITrans
(ohmic load)
Po=[4x(Vq+IVaTHl) -t X VpxcCcos @] x Vp/ (2 X1 X Z)
(complex load Z = 7 €'?, Vp ... peak ring voltage)
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4.6.2 DC Characteristics
Table 13 DC Characteristics
No.| Parameter Symbol | Mode Limit Values Unit | Test Condition
min. |typ. |max.
Line Termination TIP, RING
22. | DC line voltage VTR, DC ACTL, 0.4 0.4 \ VDCP = VDCN = VACP =
ACTH, VACN = 15 V
ACTR
283. Vip,oc |ACTL |-13 |-12 |-11 |V
24. ACTH |-25 |-24 |-23 |V
25. ACTR |-105|-95 |-85 |V
26. Vir.pc |ACTH |235 |24 245 |V Voce — Vben =0.8 Y,
Vacp=Vacn=1.5V
27. -245|-24 |-235 |V Vocp — Voen=-0.8V,
Vacp=Vacn=1.5V
28. | DClinevoltage | —Vgaty |ACTH |- 2 3 V' | Itrans,pc = 20 mA,
drop (See _VTR, VDCP - VDCN =25V,
Figure 8) max VACP = VACN =15V
29. | Output current | IIg naxl, [ACTL, |75 115 | mA
limit (see lIT max! | ACTH,
Figure 12) ACTR,
HIR
HIT
30. | Open loop Rt1g PDRH |4.7 55 |6.3 kQ |IT=2mA,
resistance TIP Temp = 25 °CY
to Vegnp (see
Figure 13)
31. | Open loop RRrp PDRH |4.7 55 |6.3 kQ |Ig=2mA,
resistance Temp = 25 °CY
RING to VBATH
(see
Figure 13)
32. | Open loop line | VR PDRH 47 Vv
voltage
33. | Power down ILeak,R, PDH -30 30 I.LA VR,T = VBATH
output leakage |/ gak T
34. | current 50 80 WA | VrT=VuR
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Table 13 DC Characteristics (cont’'d)

No.| Parameter Symbol | Mode Limit Values Unit | Test Condition
min. |typ. |max.
35. ngh ILeak,R HIR, -30 30 l.LA VBATH < VR < VHR -3
impedance HIRT
36. | output leakage | /| oo T HIT, -30 30 LA | VeaTH< VT <Vur-3
current HIRT
Inputs DCP, DCN, ACP, ACN, Output Cgxt
37. | Input Rpc ACTR, |- 1 - kQ
resistance HIR,
DCP, DCN HIT
38. ACTL, |- 2 — kQ
ACTH
39. | Input Rac all - 10 - kQ
resistance
ACP, ACN
40. | Output all - 50 - kQ
resistance on
Cext
Current Outputs IT, IL
41. | IT output It ACTx |-15 |0 15 MA |Ig=I1=0mA
42, | current (see 380 [400 |420 |pA |Ig=Iy=20mA
— Figure 14)
43. —420 |-400 |-380 |uA |[Ig=I7=—-20mA
44. | Transversal 1/Girpc |ACTx |49 50 |51 — |Ig=It=20mA,
current ratio | 2 Ig=It=-20 mA
(guaranteed by
design, see
Figure 14)
45. | Off-hookoutput PDRH |650 |800 |950 |upA |TIP/RING shorted
current on IT Temp = 25 °C%
46. | IL output I ACTx |-20 |O 20 LA | Ig=I=20mA
47. | current (see 30 |50 |70 |uA |Iz=15mA, It =25mA
Figure 14)
48. -160 |-125 |-90 |[pA |IgR=62.5mA, IT=37.5mA
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Table 13 DC Characteristics (cont’'d)

No.| Parameter Symbol | Mode Limit Values Unit | Test Condition

min. |typ. |max.

Control Inputs C1, C2

49. | H-input voltage | V| - 27 |- Voo+|V |-
0.3

50. | M-input voltage| Vi - 1.2 - 2.1 Vv -

51. | L-input voltage | V| - -03 |- 0.6 \" -

52. | Input leakage || ¢ak - -5 0 5 LA |-
current

53. | Thermal Linerm ACTx, (120 |[150 |250 |upA |Vgi=1.20V
overload HIx
current C1

54. | Max. junction | Tji ACTx, |- 165 |- °C |-
temperature® Hix

Y The systematic temperature dependency of this resistance is +0.1 %/°C.

2) The offset (Ir = I+ = 0 mA) has to be taken into account.

3) The systematic temperature dependency of this current is —0.1 %/°C.

4 Overtemperature protection (guaranteed by design)

Typical Buffer Voltage Drop V | ..» [V]
9
8 —
7 /'//
ACTR
7 XD
>
3 ///
2 = ——
1 —
/
0
0 10 20 30 40 50 60
| mA
rans [MA] SLIC-E-S_VDROP

Figure 8 Typical Buffer Voltage Drop in Operating Modes ACTL, ACTH, ACTR
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4.6.3 AC Characteristics

If not otherwise stated, AC characteristics are tested at a DC line current of 25 mA and
—25 mA, respectively; they are valid in all active modes.

Table 14 AC Characteristics

No. | Parameter Symbol | Mode Limit Values Unit | Test Condition
min. |typ. lmax.

Line Termination TIP, RING

55. | Receive gain G, 5.925|6.0 |[6.075|- Vacp — Vacn =640 mVrms
(see Figure 15) f=1015Hz

56. | Total harmonic | THD - 0.03 |03 |% Vacp — Vacn =640 mVrms
distortion Vg f=1015Hz
(see Figure 15)

57. | Teletax THDTTX - 0.1 1 % Virac =5 Vrms
distortion f=16kHz, R =200 Q

58. - 1 3 % VTR,AC =5Vrms

f=16 kHz, R =200 Q,
ITrans,DC =0 mA

59. | Psophometric | NpyTR - -80 |-76 |dBmp
noise (see
Figure 15)

60. | Longitudinalto | LTRR 60 70 - daB Viong = 3 Vrms
transversal 300 Hz < f< 3.4 kHz

rejection ratio
Viong/ VTR (se€

Figure 16)
Longitudinal to Viong = 3 Vrms
61. |transversal LTRR-1 54 58 - dB 300 Hz < f< 1 kHz
62. | rejection ratio loop” 52 56 - dB 3.4 kHz
Viong/ VTR (loop)
63. | (see Figure 17) | LTRR-2 61 65 |- dB 800 Hz <f< 1 kHz
64. loop”) 56 (60 |- |dB |3.4kHz
65. | Transversalto | TLRR 48 58 - daB Vacep — Vacn =
longitudinal 1920 mVrms
rejection ratio 300 Hz < f< 3.4 kHz
VTR/VIong

(see Figure 18)
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Table 14 AC Characteristics (cont’d)

No. | Parameter Symbol | Mode Limit Values Unit | Test Condition

min. | typ. max.
Power supply | PSRR Vsupplyac = 100 mVp
rejection ratio 300 Hz < f< 3.4 kHz

66. | Veatl/VTR 40 60 dB

68. | Vur/V1Rr 33 50 dB

69. | Vop/V1r 33 50 dB
(see Figure 9,

10, 11)

70. | Ringing Vengo | ACTR 51 Vrms | Vpcp— Vpen=0.15V
amplitude (DC) + 0.85 Vrms
TIP/RING (sine wave), Vygr =42V

71. | Ringing RD -~ 01 |2 % Rp =450 Q,
distortion Cr=3.4yF, f=20Hz
(see Figure 19)

Transversal Current IT
Transversal 1/Gy - Vacp — Vacn =640 mVrms
current ratio f=1015Hz

72. | (see Figure 15) 49.5 |50 50.5 Irans.pc =25 MA

73. 49 50 51 Itrans.pc = —25 MA

74. | Total harmonic | THDt - 0.02 |03 |% Itrans,pc =25 MA
distortion VlT VACP - VACN =640 mVrms

f=1015Hz

75. | Psophometric | Npyit - -110 | =105 | dBmp
noise
(see Figure 15)

76. | Longitudinalto | LITRR 78 dB Viong = 3 Vrms
transversal 300 Hz < f< 3.4 kHz
current output
rejection ratio
Viong/ViT (see
Figure 16)

Power supply | PSRR Vsupplyac = 100 mVp
rejection ratio 300 Hz < f< 3.4 kHz

79. | Vur/ViT 50 70 — dB

80. | Vpp/ViT 50 70 - dB

R Longitudinal to transversal rejection ratio for PEB 4264

2)

Preliminary Data Sheet

Longitudinal to transversal rejection ratio for PEB 4264-2
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Figure 9 Typical Frequency Dependence of PSRR VBATL/VTR
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Figure 10  Typical Frequency Dependence of PSRR VBATH/VTR
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Figure 11 Typical Frequency Dependence of PSRR VDD/VTR
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5 Test Figures

V;or V, connected to:
BGND, VBATH (ACTH) s
BGND, VBATL (ACTL)
VHR, VBATH (ACTR) I

VT

30Q

i f]mP
Is nF

PEB 4264/-2

30Q

] RING

b

I max Is nF

VBATL VBATH VDD AGND

24V -48V  +33V +32V

ezm29005
Figure 12  Output Current Limit
Rig=V;/2mA Ly
Rgpg = Vg /2 mA N h
Ry=1kQ
30Q
l [ ] £ TP
zm% ISnF %7 ORI
PEB 4264/-2
VBATH ACP [}
CEXT [1
0 Q
1 - VCMS
1 {1 RING
mA@ l DCP [} %i 15V
15 nF
I VBATH DCN
VBATL VBATH VDD AGND
-24V 48V +33V +32V
ezm29006

Figure 13  Output Resistance PDRH, PDRHL

Preliminary Data Sheet 35 DS1, 2002-07-16



—

Infineon PEB 4264
cchnologies PEB 4264-2
Preliminary Test Figures
Iy =-V/1kQ "
Iy=-V, /12kQ N g?

wm

PEB 4264/-2

IRING
[R

VBATL VBATH VDD AGND

@] @]
-24V 48V +33V

ACN

ACP

CEXT

VCMS

DCP

b

ezm29007

Figure 14 Current Outputs IT, IL

G = VTR,AC/ Vac
Gip = -(Vipac /1000) / (Viq o /660)

[ 1 TP

ﬂ e (T PEB 4264/-2
30Q
1 1 RING

VBATL VBATH VDD AGND

O O
24V 48V +33V

ezm29008

Figure 15 Transmission Characteristics
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LTRR = Vi / Vog ac
LITRR =V, / V) E] &
Ry=1kQ v

30Q

] 0P
soa Iﬁ nF
ViR AC/W PEB 4264/'2

long
300 Q

{1 RING

L
300Q
Iﬁ nF

@i 15V

VBATL VBATH VDD AGND

O
24V 48V +33V +32V

ezm29009

Figure 16 Longitudinal to Transversal Rejection

LTRR,,,, = Vlong/ Virac

loop

_ *
VACP-ACN - Gloop VIT,AC

Gloop =45 I
300
TP
300 Q TsnF ACN ]
® , PEB 4264/-2
V1R, ac
Viong QZ
300 @
] RING

VBATL VBATH VDD AGND

24V -48V  +33V

slic_003_bal_loop

Figure 17 Longitudinal to Transversal Rejection Loop
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Figure 18
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Figure 19 Ring Amplitude
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6 Package Outlines

P-DS0-20-5 (SLIC-S/-S2)
(Plastic Dual Small Outline)

B 11*1110.1151)‘

@ =6.3=

0.951015
=10.25 W[B]

0 4+O.13
: [©]0.25 W[A] 20x

14.2+03

Top View

EEEERELEL Heatsink
20 3 1

190" Al

Index Marking

1) Does not include plastic or metal protrusion of 0.15 max. per side

gps05755

Figure 20 Packet Outline for P-DS0-20-5

Note: The P-DSO-20-5 package is designed with heatsink on top. The pin counting for
this package is clockwise (top view).

Attention: The heatsink (see Figure 20) is connected to VBATH via the chip
substrate. Due to the high voltage of up to 90 V between VHR and
VBATH, touching of the heatsink or any attached conducting part can
be hazardous.

You can find all of our packages, sorts of packing and others in our
Infineon Internet Page “Products”: http://www.infineon.com/products.

SMD = Surface Mounted Device Dimensions in mm
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P-VQFN-48-4 (SLIC-S/-S2)
(Very thin Profile Quad Flatpack No-lead)
0.9 MAX
7:0.1 (0.65) 11x(0.5]= -
- 5
6.8 B os_ 1. 3
| il A +0.03 4& i 25‘ | rse OV
: 1 [ I 24STUUUUUUUUUQY
| i R = | =
| i b B i E
B | P ‘ 777777 | o S5 i[,,, : ,3, ,,,,, Ji,i,f é
| © < 48x | > | 9
| 2]0.08] | = = ‘ =
wh - D ! g
| 2 VU E %AX\C
Q ]l 13ldnnnnnnnn0NaTs :
\ a N/ 1 \ 1|~ Index Marking
(O] —
Top View = 0.23 2005 |\ .~ 46X
Index Marking P = e $10.1M[A[BIC]
Qt{ o (5.2)
\N\@P - (02) (6.2) Exposed
?QS’/\’ | 0.05 MAX. Die Pad
STANDOFF hie Pad Edge
gvq09350

Figure 21 Packet Outline for P-VQFN-48-4

Attention: The exposed die pad and die pad edges are connected to VBATH via
the chip substrate. Due to the high voltage of up to 90 V between VHR
and VBATH, touching of the die pad or any attached conducting part
can be hazardous.

You can find all of our packages, sorts of packing and others in our
Infineon Internet Page “Products”: http://www.infineon.com/products.

SMD = Surface Mounted Device Dimensions in mm
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6.1 Recommended PCB Foot Print Pattern for the P-VQFN-48-4
PACKAGE DUTLME 7 = T
(07.35]
A58 25
%f 7
7 2
Ff 24
Z
LB 13

NN
N

i 200777

12
05 0.25

V/A S50LOER RESIST COATING

% FLASH Au, FREE OF SOLDER RESIST

P-VQFN-48-4_foot

Figure 22  Foot Print for P-VQFN-48-4
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