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1 Functional description

The HIPERFACE DSL® MASTER IP-Core allows implementing the motor-feedback proto‐
col HIPERFACE DSL® on drives. HIPERFACE DSL® is a fast digital protocol for motor
feedback systems that connects servo drives with SICK motor feedback encoders. For
details of the protocol, IP-Core details, all implementation and test aspects please see
the HIPERFACE DSL® Master Integration Manual (8017595) and HIPERFACE DSL® Mas‐
ter Safety Integration Manual (8017596).

The protocol is implemented in the drive within an FPGA component by the use of this
IP-Core. The HIPERFACE DSL® MASTER IP-Core varies according to target FPGA.

The IP-Core comes in two variants for each target FPGA. These variants are to be used
in dependence of the safety relevance of the target application:

• “Standard” variants are smaller IP-Cores but do not support safety functions and
diagnostics of the protocol and connected motor feedback encoders. When using
the “Standard” variants the safety conformance of appropriate SICK motor feed‐
back systems suitable for safety applications can not be claimed.

• “Safe” variants are larger IP-Cores and do support safety functions and diagnos‐
tics according to requirements laid out in the HIPERFACE DSL® Master Safety Inte‐
gration Manual (8017596) and specific motor feedback encoder requirements
(see their respective data sheets).

For the host interface two open source interface blocks are delivered as well. These
sample interfaces implement either a serial (SPI) or a parallel (EMIFA) interface.

Figure 1: DSL Master Schematic Symbol

Safe variant with two parallel interfaces and one serial interface
Standard variant with serial interface and User interface
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1.1 Features

Support devices • Xilinx® Spartan-3E

• Xilinx® Spartan-6

• Xilinx® Artix 7

• Lattice FPGAs

• Altera FPGAs

Variants • “Standard” for non-safe applications

• “Safe” for safety-relevant applications
according to SIL2 or SIL3

Host interface options • User interface

• Serial (SPI)

• Parallel (EMIFA)

1.2 Technical properties

Table 1: Technical properties HIPERFACE DSL® MASTER IP-Core

Signal specifications

Design clock – “clk”

Frequency 75.0 MHz

Frequency tolerance ± 100 ppm

Design reset – “rst” High-active

Minimum reset duration after power-on/load 20 ns

HIPERFACE DSL® interface – “dsl_out”,
“dsl_in”, “dsl_en”

Based on RS-485 specification

Typical signal transmission rate 9’375’000 Baud

Drive Interface SPI, EMIFA or user defined

Safe 1 Interface (“safety” variant only) SPI, EMIFA or user defined

Safe 2 Interface (“safety” variant only) SPI, EMIFA or user defined

SPI-PIPE interface – “spipipe_clk”, “spip‐
ipe_miso”, “spipipe_ss” (optional, user-config‐
urable)

Based on SPI specification

Maximum SPI clock 10 MHz

Digital input – “sync” Drive cycle synchronization

Minimum sync signal duration 40 ns

Maximum sync frequency jitter 2 % based on packet cycle time

Digital output – “interrupt” User-configurable interrupt, high-active

Digital output – “interrupt_s” (“safety” variant
only)

User-configurable interrupt, high-active

Digital output – “link” DSL link indicator, high-active

Digital input – “bigend” Register address map selector

Digital output – “fast_pos_rdy” Position availability indicator

Digital output – “sync_locked” Drive cycle skew indicator
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1.3 FPGA requirements

All FPGA types

Timing constraints (clk) 13 ns period

Xilinx® Artix 7

Number of Slice Registers 2,340 (standard variant, serial interface)
2,739 (safe variant, 3x serial)

Altera FPGAs

Logic Elements 3,634 (standard variant, serial, interface)
4,698 (safe variant, 3x serial)

Lattice FPGAs

Logic Elements 3,896 (standard variant, serial interface)
4,462 (safe variant, 3x serial)

1.4 Scope of delivery

The supplied Software contains the following files:
• Documentation:

- Technical Information 8025710
- HIPERFACE DSL® MASTER Integration Manual

• IP-Core:
- Xilinx Spartan-3E variants as NGC IP-core
- Xilinx Spartan-6 variants as NGC IP-core
- Altera variants as encrypted VHDL project (for any FPGA type)

1.5 Order Information

Please note that the software is delivered via MySick.

Type Part no.

HIPERFACE DSL® MASTER IP-Core 1614697
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