GENNUM

Using the Gennum
Serial Peripheral Interface

GSPI Application Note

Features

HD-Linx® Il
* Maximum SCLK speed of 6MHz

» High-impedance SDOUT allows multiple devices to
be connected in parallel

Gen-LINX® 1l
* Maximum SCLK speed of 54MHz
* Auto-increment capability

* Loop-through capability allows multiple devices to
be connected in a chain

GEN-Clocks™
* Maximum SCLK speed of 10MHz
* Auto-increment capability

* Loop-through capability allows multiple devices to
be connected in a chain

Description

The Gennum Serial Peripheral Interface (GSPI) is a
4-wire interface provided to allow the host to enable
additional features and/or to provide additional status
information through configuration registers in the
device.

The GSPI comprises a serial data input signal SDIN,
serial data output signal SDOUT, an active low chip
select CS, and a burst clock SCLK.

Because these pins are shared with the JTAG interface
port, an additional control signal pin JTAG/HOST is
provided. When JTAG/HOST is LOW, the GSPI
interface is enabled.

When operating in GSPI mode, the SCLK, SDIN, and
CS signals are provided by the application interface.

The SDOUT pin, for Gen-LINX Il and GEN-Clocks
devices, may be connected to the SDIN of another
device, allowing multiple devices to be connected to the
GSPI chain.

The SDOUT pin, for HD-Linx Il devices, is a
high-impedance output allowing multiple devices to be
connected in parallel and selected via the CS input.

All read or write access to the GSPI is initiated and
terminated by the host processor. Each access always
begins with a 16-bit command word on SDIN indicating
the address of the register of interest. This is followed
by a 16-bit data word on SDIN in write mode, or a 16-bit
data word on SDOUT in read mode.
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1. GSPI for HD-Linx 1I

The Gennum Serial Peripheral Interface, is a 4-wire interface provided to allow the
host to enable additional features of the device and /or to provide additional status
information through configuration registers in the GSPI.

The GSPI comprises a serial data input signal SDIN, serial data output signal
SDOUT, an active low chip select CS, and a burst clock SCLK. The burst clock
must have a duty cycle between 40% and 60%.

Because these pins are shared with the JTAG interface port, an additional control
signal pin JTAG/HOST is provided. When JTAG/HOST is LOW, the GSPI interface
is enabled.

When operating in GSPI mode, the SCLK, SDIN, and [ S signals are provided by
the host interface. The SDOUT pin is a high-impedance output allowing multiple
devices to be connected in parallel and selected via the CS input. The interface is
illustrated in Figure 1-1.

All read or write access to the GSPI is initiated and terminated by the host
processor. Each access always begins with a 16-bit command word on SDIN
indicating the address of the register of interest. This is followed by a 16-bit data
word on SDIN in write mode, or a 16-bit data word on SDOUT in read mode.

Application Host

HD-LINX Il Device

SCLK
csi
SDOUT

SDIN

SCLK
s
SDIN

SDOUT

HD-LINX Il Device

SCLK
cs
SDIN

SbouT

Figure 1-1: HD-Linx Il GSPI Application Interface Connection
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1.1 Command Word Description

The command word is transmitted MSB first and contains a READ/WRI'IE bit, nine
reserved bits and a 6-bit register address. Set R/W ="'1" to read and R/W ='0" to
write from the GSPI.

Command words are clocked into the GSPI on the rising edge of the serial clock
SCLK. To ensure proper GSPI operation, the timing requirements in Table 1-1
should be followed and each command word must be followed by only one data
word.

MSB LSB

{ RW X RSV X RSV X RSV X RSV X RSV X RSV X RSV X RSV X RsV X A5 X A4 X A3 X A2 X A1 X A0 )

Figure 1-2: Command Word Format

MSB LSB
(D15 X D14 X D13 X D12 X D11 X D10 X D9 X D8 X D7 X D6 X D5 X D4 X D3 X D2 X DI X DO )

Figure 1-3: Data Word Format

1.2 Data Read and Write Timing

Read and write mode timing for the GSPI interface is shown in Figure 1-4 and
Figure 1-5 respectively. Close up diagrams of the timing are shown in Figure 1-6,
Figure 1-7, Figure 1-8, Figure 1-9 and Figure 1-10. The timing parameters are
defined in Table 1-1.

When writing to the registers via the GSPI, the MSB of the data word may be
presented to SDIN immediately following the falling edge of the LSB of the
command word. All SDIN data is sampled on the rising edge of SCLK.

When reading from the registers via the GSPI, the MSB of the data word will be
available on SDOUT 12ns following the falling edge of the LSB of the command
word, and thus may be read by the host on the very next rising edge of the clock.

Table 1-1: GSPI Timing Parameters

Parameter Definition Specification

to The minimum duration of time chip select, CS, must be 1.5ns
LOW before the first SCLK rising edge. (See Figure 1-6)

tq On-time tolerated by SCLK. (See Figure 1-7) 40% to 60%
ty The minimum SCLK period. (See Figure 1-7) 166.7 ns
t3 Minimum input setup time. (See Figure 1-8) Os

t4 Minimum input hold time. (See Figure 1-8) 143 ns
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Table 1-1: GSPI Timing Parameters (Continued)

Parameter Definition Specification
ts Minimum output hold time. (See Figure 1-9) 1.5ns
te Maximum output data delay time. (See Figure 1-9) 7.27 ns
t7 Time between the falling edge of the LSB of the command 12 ns

word and the availability of the MSB of the data word.
(See Figure 1-10)

dut
-+ <0 - lie—gl > fo a period -t

SO ipippipipipipipipipinipinipipiyinipipinipipuppuppipipipipinupis

nputdata gt g

- setup time input data
cs | L o ame
t output data
5% hod time
SDIN  {rw Y Rsv X Rsv { RSV X RSV Y RSV X RSV Y RSV X Rsv X RSV X A5 X A4 f A3 X A2 X A1 X AO
SDOUT} D15) D14 X D13 ¥ D12 D11 X D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
Figure 1-4: GSPI Read Mode Timing
b el >l oo
mputdata+t -
— setup time 3 input data
CsS —‘ L4 hoid ime

Figure 1-5: GSPI Write Mode Timing

SCLK
(Burst Clock)

Figure 1-6: CS Timing
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SCLK
(Burst Clock)

- Y

SCLK
(Burst Clock)

SDOUT

an

SCLK

(Burst Clock)

SDIN < A1 >< AO >~1 ,,,,,
SDOUT D15

t74>3 -

Figure 1-10: Command Word to Data Word Timing
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2. GSPI for Gen-LINX 11l and GEN-Clocks

The Gennum Serial Peripheral Interface, is a 4-wire interface provided to allow the
host to enable additional features and/or to provide additional status information
through configuration registers in the device.

The GSPI comprises a serial data input signal SDIN, serial data output signal
SDOUT, an active low chip select CS, and a burst clock SCLK.

Because these pins are shared with the JTAG interface port, an additional control
signal pin JTAG/HOST is provided. When JTAG/HOST is LOW, the GSPI interface
is enabled.

When operating in GSPI mode, the SCLK, SDIN, and CS signals are provided by
the application interface. The SDOUT pin may be connected to the SDIN of another
device, allowing multiple devices to be connected to the GSPI chain. The interface
is illustrated in Figure 2-1.

Application Host
GEN-Linx Il or GEN-Clocks Device
SCLK SCLK
SDOUT SDIN
SDOUT
GEN-Linx Ill or GEN-Clocks Device
SCLK
cs2 > CS
SDIN
SDIN [« SbouT

Figure 2-1: Gen-LINX lll and GEN-Clocks GSPI Application Interface Connection

All read or write access to the device is initiated and terminated by the host
processor. Each access always begins with a 16-bit command word on SDIN
indicating the address of the register of interest. This is followed by a 16-bit data
word on SDIN in write mode, or a 16-bit data word on SDOUT in read mode.
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2.1 Command Word Description

The command word consists of a 16-bit word transmitted MSB first and contains a
READ/WRITE bit, an Auto-Increment bit and a 12-bit address. Figure 2-2 shows
the command word format and bit configurations.

Command words are clocked into the device on the rising edge of the serial clock
SCLK, which operates in a burst fashion.

When the Auto-Increment bit is set LOW, each command word must be followed
by only one data word to ensure proper operation. If the Auto-Increment bit is set
HIGH, the following data word will be written into the address specified in the
command word, and subsequent data words will be written into incremental
addresses from the previous data word. This facilitates multiple address writes
without sending a command word for each data word.

Auto-Increment may be used for both read and write access.

Auto-Increment is terminated when CS is deasserted (CS = LOW-to-HIGH).

MSB LSB
R/W X RSV X RSV Xauoinc ATT X ATOX A9 X A8 X A7 X A6 A5 X A4 X A3 X A2 AT X AO

RSV = Reserved. Must be set to zero. R/W: Read command when R/W =1
Write command when R/W = 0

Figure 2-2: Command Word Format

MSB LSB
D15XD14 X D13XD12X D11 XD10X D9 X D8 D7 X D6 D5 D4 D3 D2 D1 DO

Figure 2-3: Data Word Format
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2.2 Data Read and Write Timing

Read and write mode timing for the GSPI interface is shown in Figure 2-4 and
Figure 2-5 respectively. Close up diagrams of the timing are shown in Figure 2-6,
Figure 2-7, Figure 2-8 and Figure 2-9. The timing parameters are defined in

Table 2-1.

When several devices are connected to the GSPI chain, only one CS must be
asserted during a read sequence.

During the write sequence, all command and following data words input at the
SDIN pin are output at the SDOUT pin as is. Where several devices are connected
to the GSPI chain, data can be written simultaneously to all the devices that have

CS set LOW.

Table 2-1: GSPI Timing Parameters

Parameter

Definition

Specification

to

The minimum duration of time chip select, @, must be
LOW before the first SCLK rising edge. (See Figure 2-6)

1.5ns

The minimum SCLK period. (Gen-LINX Il devices)
(See Figure 2-7)

18.5ns

The minimum SCLK period. (GEN-Clocks devices)
(See Figure 2-7)

100 ns

On-time tolerated by SCLK. (See Figure 2-7)

40% to 60%

Minimum input setup time. (See Figure 2-8)

1.5ns

Write Cycle: the minimum duration of time between the
last SCLK command (or data word if the Auto-Increment
bit is HIGH) and the first SCLK of the data word.

(See Figure 2-5)

37.1ns

ts

Read Cycle: the minimum duration of time between the
last SCLK command (or data word if the Auto-Increment
bit is HIGH) and the first SCLK of the data word.

(See Figure 2-4)

148.4 ns

Read Cycle - FIFO in ANC Extraction Mode: the minimum
duration of time between the last SCLK command (or data
word if the Auto-Increment bit is HIGH) and the first SCLK
of the data word. (Gen-LINX Il devices only)

(See Figure 2-4)

222.6 ns

Minimum output hold time. (See Figure 2-9)

1.5ns

The minimum duration of time between the last SCLK of
the GSPI transaction and when CS can be set HIGH.
(See Figure 2-5)

37.1ns

tg

Minimum input hold time. (See Figure 2-8)

1.5ns
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Figure 2-4: GSPI Read Mode Timing

t

Qto‘i t |<7 t Q| . e
= |
SCLK
A|

C—5~|*| |<7t3 |<7tz —>| |‘7t8 —

SOIN W SRSV X RSV aualnd a1 X AT0 XX A9 XA AT X AE X RS XAt XX A3 XAz X a1 X A0 > <018 X014 X7 X iz BT 010 )08 X D8 DT X 06 X 05 X ¢ 305 X 02 X b1 X 00 >

SPOUT R X RSV X RSV unongx a1 X a0 X A8 X g X a1 X A6 X RS XA X RS X hz )X AT X Ao > <015 X 014 X013 X012 X011 X010 X 09 X 08 X 07 X 06 X 05 X0 X 03 X 02 X 01 X 00 >

Figure 2-5: GSPI Write Mode Timing

SCLK
(Burst Clock)

Figure 2-6: CS Timing

SCLK
(Burst Clock)

-t

Figure 2-7: SCLK Timing
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SCLK

(Burst Clock)

e B

—» by e

Figure 2-8: SDIN Timing
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(Burst Clock)
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— ty -

Figure 2-9: SDOUT Timing
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3. Revision History

Version ECR Date Changes and/or Modifications
0 136511 May 2005 New Document.

CAUTION

ELECTROSTATIC SENSITIVE DEVICES

DO NOT OPEN PACKAGES OR HANDLE >

EXCEPT AT A STATIC-FREE WORKSTATION

DOCUMENT IDENTIFICATION

APPLICATION NOTE

Information relating to this product and the application or design
described herein is believed to be reliable, however such information is
provided as a guide only and Gennum assumes no liability for any errors
in this document, or for the application or design described herein.
Gennum reserves the right to make changes to the product or this
document at any time without notice.

GENNUM CORPORATION

Mailing Address: P.O. Box 489, Stn. A, Burlington, Ontario, Canada L7R 3Y3
Shipping Address: 970 Fraser Drive, Burlington, Ontario, Canada L7L 5P5
Tel. +1 (905) 632-2996 Fax. +1 (905) 632-5946

GENNUM JAPAN CORPORATION
Shinjuku Green Tower Building 27F, 6-14-1, Nishi Shinjuku, Shinjuku-ku, Tokyo, 160-0023 Japan
Tel. +81 (03) 3349-5501, Fax. +81 (03) 3349-5505

GENNUM UK LIMITED
25 Long Garden Walk, Farnham, Surrey, England GU9 7HX
Tel. +44 (0)1252 747 000 Fax +44 (0)1252 726 523

Gennum Corporation assumes no liability for any errors or omissions in this document, or for the use of the
circuits or devices described herein. The sale of the circuit or device described herein does not imply any
patent license, and Gennum makes no representation that the circuit or device is free from patent infringement.

GENNUM and the G logo are registered trademarks of Gennum Corporation.
© Copyright 2005 Gennum Corporation. All rights reserved. Printed in Canada.
www.gennum.com
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