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PRODUCT DESCRIPTION
The Le87213A device is a low-power, dual xDSL differential line driver. It is part of Legerity’s family of integrated line drivers
capable of operating from a standard negative battery supply. Its integration of feedback components and on-chip surge
protection diodes makes it one of the most integrated line drivers on the market today.

The Le87213A device was designed on a high voltage, high bandwidth bipolar process in which fast slew rate and low distortion
amplifiers were implemented. It requires one line transformer per line for isolation and for compliance with IEC60950-1, 2001 and
UL60950 standards. The line driver amplifiers in the Le87213A device were designed with an optimized bandwidth for xDSL
applications as well as for fast slew rates of 300 V/µs.

Lightning and Power Surges
The Le87213A device has built-in lightning and power surge protection. When used with the components listed in the PCB Layout,
on page 8, it needs no other external protector to meet the requirements for ADSL line Cards.  

Block Description
Refer to the datapath provider for the application circuit.

Downstream Path
The downstream signal is applied at the DDWNP/DDWNN pins, and is amplified by a fixed voltage gain (KDWN) before being
applied to the AY and BY pins. The amplifiers driving the AY and BY pins are DC biased to approximately one-half of the VBAT
pin voltage. The typical differential output voltage swing between AY and BY pins is |VBAT| - 4 V. This allows the use of a step-
down transformer for the line interface.

Control Logic
This block controls the bias currents of the input stage and the bias current of the output amplifiers as described in the Device
Operating Modes section below.

DEVICE OPERATING MODES
The two lines of the Le87213A are completely independent and can be programmed to be in different operating modes. The logic
signal level of pins DISCON1 an Pdown1 controls the operating mode of line 1, the logic signal level of pins DISCON2 and
Pdown2 controls the operating mode of line 2.

Active Mode
In this mode, all stages are biased and operational.

PDown Mode
In this mode, the line driver amplifier’s power consumption is reduced. The Bias current in the output stage drops to almost half
full power stage. The part is ADSL compliant in this stage.

Disconnect Mode
In this mode, the bias is turned OFF to all stages to save power. The device is not operational.

Operating Mode Control Decoding
DISCON1 Pdown1 Line 1 Operating Mode

0 0 Active
0 1 Pdown
1 x Disabled

DISCON2 Pdown2 Line 2 Operating Mode
0 0 Active
0 1 Pdown
1 x Disabled
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CONNECTION DIAGRAM
 

Notes:
1. Pin 1 is marked for orientation.

2. The Le87213A device incorporates an exposed die pad on the underside of its package. The pad acts as a heat sink and must be connected 
to a copper plane through thermal vias, for proper heat dissipation (See PCB Layout, on page 8.).

PIN DESCRIPTIONS 
Pin Pin Name Type Description

Pdown1, Pdown2 Control Bits Input Active/Pdown mode control bit.

DDWNP1, DDWNN1, 
DDWNP2, DDWNN2

Differential Downstream Input The differential downstream signal from the data AFE is AC 
coupled to these pins.

DISCON1, DISCON2  Disconnect Input Disables the line completely by pulling it to VCC.

AY1, BY1
AY2, BY2

A/B Line Driver Output Differential downstream line driver outputs.

VBAT Negative Battery Power Negative power supply.
VCC Power Supply Power +3.3 V analog power supply.
AGND Analog Ground Ground Low voltage ground return.
BGND Battery Ground Ground Battery ground return.
N/C No Connect Not connected.

EXPOSED PAD Isolated Exposed pad on underside of device must be connected to 
a heat spreading area. The AGND plane is recommended.

EXPOSED PAD
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PHYSICAL DIMENSIONS
32-Pin QFN 

Note:
Packages may have mold tooling markings on the surface. These markings have no impact on the form, fit or function of the de-
vice. Markings will vary with the mold tool used in manufacturing.

NOTES:

1.  Dimensioning and tolerancing conform to ASME Y14.5M-1994.

2.  All dimensions are in millimeters.      is in degrees.

3.  N is the total number of terminals.
4. The Terminal #1 identifier and terminal numbering convention

     shall conform to JEP 95-1 and SSP-012. Details of the Terminal #1

     identifier are optional, but must be located within the zone

     indicated. The Terminal #1 identifier may be either a mold or

     marked feature.

5.  Coplanarity applies to the exposed pad as well as the terminals.

6.  Reference Document:  JEDEC MO-220.

7.  Lead width deviates from the JEDEC MO-220 standard.

32-Pin QFN

Min Nom Max

A 0.80 0.90 1.00

A2

b 0.18 0.23 0.28

D

D2 5.70 5.80 5.90

E

E2 5.70 5.80 5.90

e

L 0.43 0.53 0.63

N

A1 0.00 0.02 0.05

A3

aaa

bbb

ccc

0.57 REF

32 LEAD QFN
Symbol

0.10

0.10

0.20

0.20 REF

32

0.80 BSC

8.00 BSC

8.00 BSC
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DEVICE OPERATIONAL NOTES

Power Supplies
The Le87213A device is implemented in a high-voltage process that allows direct powering from the –42 V to –72 V battery supply
without the need for DC to DC converters. This saves significant power that would otherwise be wasted in the DC to DC converter. 

The noise on (referenced to AGND) the battery supply (VBAT pin) and on the +3.3 V supply (VCC pin) should be below the limits
as shown in Figure 1, in order not to affect the data performance.

Figure 1. Allowed Noise on Power Supply Pins (Referenced to AGND) 

Line Transformer
A step-down transformer is used to interface the Le87213A device with the TIP (A) and RING (B) line terminals. The transformer
injects the data signal onto the loop and provides dielectric isolation and impedance matching between the loop and the line driver.
The turn ratio of the transformer can be optimized to match the loop signal level to the driver output swing (see Transformer Turns
Ratio, on page 11). 

Transformer Specifics
Figure 2 represents a simplified transformer model in which the boxed block is an ideal transformer with an infinite bandwidth.

Figure 2. Le87213A Transformer
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REVISION HISTORY

Revision A1 to B1
• Added OPN for green package in Ordering Information, on page 1
• Added column and note to Ordering Information, on page 1 to indicate packing system
• Revised 32-lead QFN drawing in Physical Dimensions, on page 9 to show chamfer

Revision B1 to B2
• Enhanced format of package drawing in Physical Dimensions, on page 9
• Added new headers/footers due to Zarlink purchase of Legerity on August 3, 2007
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