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ST7590

Narrow-band OFDM power line networking

PRIME compliant system-on-chip

Features

m Fully integrated narrow-band power line
networking system on chip

m High performing DSP engine with embedded
turnkey firmware featuring:
— OFDM modulation:
— 97 sub-carriers in CENELEC A band

— BPSK, QPSK, 8PSK differential
programmable modulation

— Programmable baud up to 128 kbps
— Convolutional coding and Viterbi decoding

— Signal to noise ratio and channel quality
estimation

— Full PRIME compliant PHY

m Programmable 8051 protocol engine with
embedded PRIME compliant MAC and IEC
61334-4-32 data link layer

m On chip peripherals:
— Host controller UART/SPI interface
— 12C/SPI external data memory interface

— High speed SRAM controller for optional
external SRAM program code execution

— Watchdog timer

— 3 programmable 16 bit timers
— Upto 10 lines GPIO

— JTAG debugging

m On chip 128-bit AES encryption HW block

m Fully integrated analog front end:
— ADC and DAC
— High sensitivity receiver
— High linearity transmitter with intelligent
gain control
m Fully integrated single-ended power amplifier
for line driving
— Upto1 Arms, 14 Vpp single ended
— Configurable active filtering topology
— Very high linearity
— Embedded temperature sensor
— Current control feature

November 2009

Data brief

TQFP 100

m 3.3V or 5V /O digital /O supply
m 8V to 18 V power amplifier supply

m Integrated 5 V and 1.8 V linear regulators for
AFE and digital core supply

m Suitable for applications compliant with
EN50065 and FCC part 15 specifications

m -40 °C to +80 °C temperature range

m QFN487x7 and TQFP 100 14x14 exposed pad
package options

Applications

PRIME compliant smart metering and smart grids
applications

Description

Made using a multi-power technology with state-
of-the-art VLS| CMOS lithography, the ST7590 is
based on dual core architecture to guarantee
outstanding communication performance with a
very high level of flexibility and programmability
for either open standard or fully customized
implementations.
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Device description ST7590

1 Device description

The ST7590 comes with FW implementing PRIME(®) compliant PHY and MAC layers and
IEC 61334-4-32 data link layer, mainly developed for smart metering and smart grid
applications.

An HW 128-bit AES encryption block with turnkey management is available on chip when
secure communication is requested.

The on chip analog front end featuring AD and DA conversion, automatic gain control and
embedding a power line driver delivering up to 1 A rms output current, make the ST7590 a
unique single chip SoC for power line communication. Line coupling network design is also
extremely simplified leading to a very low cost BOM.

Safe and performing operations are guaranteed while keeping power consumption and
distortion levels very low.

a. Power-line intelligent metering evolution (open protocol specification)
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Block diagram and pin connection

2

Block diagram and pin connection

Figure 1.

ST7590 block diagram
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Package mechanical data ST7590

3 Package mechanical data

In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK®
specifications, grade definitions and product status are available at: www.st.com.
ECOPACK is an ST trademark.

Table 1. TQFP 100 package mechanical data

(mm)
Dim.
Min. Typ. Max.
A 1.6
A1 0.05 0.15
A2 1.35 1.4 1.45
B 0.17 0.22 0.27
0.09 0.2
D 16
D1 14
D3 12
0.5
E 16
E1 14
E3 12
H 9.85
0.45 0.6 0.75
L1 1
S 8.8
S1 8.8
K 0° (min.), 3.5° (typ.), 7°(max.)
cce 0.08
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ST7590 Package mechanical data

Figure 3. TQFP 100 package outline
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Table 2. QFN-48 (7 x 7 mm) package mechanical data
(mm)
Dim.
Min. Typ. Max.
A 0.80 0.90 1.00
A1l 0.02 0.05
A2 0.65 1.00
A3 0.25
0.18 0.23 0.30
D 6.85 7.00 7.15
D2 2.25 4.70 5.25
E 6.85 7.00 7.15
E2 2.25 4.70 5.25
e 0.45 0.50 0.55
L 0.30 0.40 0.50
ddd 0.08
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Package mechanical data

Figure 4. QFN-48 (7 x 7 mm) package outline
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Revision history

Table 3. Document revision history
Date Revision Changes
29-Sep-2009 1 Initial release.
16-Nov-2009 2 Added TQFP 100 mechanical data
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Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries (“ST”) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and services described herein at any
time, without notice.

All ST products are sold pursuant to ST’s terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a license grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considered as a warranty covering the use in any manner whatsoever of such
third party products or services or any intellectual property contained therein.

UNLESS OTHERWISE SET FORTH IN ST'S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION), OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

UNLESS EXPRESSLY APPROVED IN WRITING BY AN AUTHORIZED ST REPRESENTATIVE, ST PRODUCTS ARE NOT
RECOMMENDED, AUTHORIZED OR WARRANTED FOR USE IN MILITARY, AIR CRAFT, SPACE, LIFE SAVING, OR LIFE SUSTAINING
APPLICATIONS, NOR IN PRODUCTS OR SYSTEMS WHERE FAILURE OR MALFUNCTION MAY RESULT IN PERSONAL INJURY,
DEATH, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE. ST PRODUCTS WHICH ARE NOT SPECIFIED AS "AUTOMOTIVE
GRADE" MAY ONLY BE USED IN AUTOMOTIVE APPLICATIONS AT USER’S OWN RISK.

Resale of ST products with provisions different from the statements and/or technical features set forth in this document shall immediately void
any warranty granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any
liability of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.

Information in this document supersedes and replaces all information previously supplied.

The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners.
© 2009 STMicroelectronics - All rights reserved
STMicroelectronics group of companies

Australia - Belgium - Brazil - Canada - China - Czech Republic - Finland - France - Germany - Hong Kong - India - Israel - Italy - Japan -
Malaysia - Malta - Morocco - Philippines - Singapore - Spain - Sweden - Switzerland - United Kingdom - United States of America

www.st.com
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