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SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE

Notice

While reasonable efforts have been made to astareadcuracy of this document, Telit
assumes no liability resulting from any inaccuraagd omissions in this document, or from
use of the information obtained herein. The infdiorain this document has been carefully
checked and is believed to be entirely reliablewkler, no responsibility is assumed for
inaccuracies or omissions. Telit reserves the tigimhake changes to any products described
herein and reserves the right to revise this dootirmed to make changes from time to time
in content hereof with no obligation to notify apgrson of revisions or changes. Telit does
not assume any liability arising out of the appima or use of any product, software, or
circuit described herein; neither does it convegiise under its patent rights or the rights of
others.

It is possible that this publication may contaiderences to, or information about Telit
products (machines and programs), programmingeices that are not announced in your
country. Such references or information must notdmestrued to mean that Telit intends to
announce such Telit products, programming, or sesvin your country.

Copyrights

This instruction manual and the Telit products déesd in this instruction manual may be,
include or describe copyrighted Telit material, ’'suas computer programs stored in
semiconductor memories or other media. Laws inltddg and other countries preserve for
Telit and its licensors certain exclusive rights foopyrighted material, including the
exclusive right to copy, reproduce in any form trilieite and make derivative works of the
copyrighted material. Accordingly, any copyrightedaterial of Telit and its licensors
contained herein or in the Telit products describedhis instruction manual may not be
copied, reproduced, distributed, merged or modifiedany manner without the express
written permission of Telit. Furthermore, the puasé of Telit products shall not be deemed
to grant either directly or by implication, estopper otherwise, any license under the
copyrights, patents or patent applications of Tabtarises by operation of law in the sale of a
product.

Computer Software Copyrights

The Telit and 3rd Party supplied Software (SW) piadd described in this instruction manual
may include copyrighted Telit and other 3rd Panppied computer programs stored in
semiconductor memories or other media. Laws inltddg and other countries preserve for
Telit and other 3rd Party supplied SW certain esiolel rights for copyrighted computer
programs, including the exclusive right to copyreproduce in any form the copyrighted
computer program. Accordingly, any copyrighted Ter other 3rd Party supplied SW
computer programs contained in the Telit produetscdbed in this instruction manual may
not be copied (reverse engineered) or reproduc@shynmanner without the express written
permission of Telit or the 3rd Party SW suppliaurtRermore, the purchase of Telit products
shall not be deemed to grant either directly orirbplication, estoppel, or otherwise, any
license under the copyrights, patents or patericagtions of Telit or other 3rd Party supplied
SW, except for the normal non-exclusive, royalgeflicense to use that arises by operation
of law in the sale of a product.
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Usage and Disclosure Restrictions

License Agreements

The software described in this document is the gntypof Telit and its licensors. It is
furnished by express license agreement only and lmaysed only in accordance with the
terms of such an agreement.

Copyrighted Materials

Software and documentation are copyrighted materidaking unauthorized copies is
prohibited by law. No part of the software or doamtation may be reproduced, transmitted,
transcribed, stored in a retrieval system, or teded into any language or computer language,
in any form or by any means, without prior writ@@@rmission of Telit

High Risk Materials

Components, units, or third-party products usedhm product described herein are NOT
fault-tolerant and are NOT designed, manufactuogdntended for use as on-line control
equipment in the following hazardous environmeatgiiring fail-safe controls: the operation
of Nuclear Facilities, Aircraft Navigation or Air@ft Communication Systems, Air Traffic
Control, Life Support, or Weapons Systems (HighkRistivities"). Telit and its supplier(s)
specifically disclaim any expressed or implied waty of fithess for such High Risk
Activities.

Trademarks

TELIT and the Stylized T Logo are registered indemark Office. All other product or
service names are the property of their respectivgers.

Copyright © Telit Communications S.p.A.
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1. Introduction

1.1. Scope

The present Application Note provides the readéh wiguideline concerning the use of the
SPI port supported by the modules belonging tdE810 family.

1.2. Audience

This document is intended for those users that needevelop a synchronous connection
between an Application Processor and an HE910 reagkihg the SPI port.

1.3. Contact Information, Support

For general contact, technical support, to repoduchentation errors and to order manuals,
contact Telit's Technical Support Center (TTSC) at:

TS-EMEA@telit.com
TS-NORTHAMERICA@telit.com
TS-LATINAMERICA@telit.com
TS-APAC@telit.com

Alternatively, use:
http://www.telit.com/en/products/technical-suppecetter/contact.php

For detailed information about where you can by Telit modules or for recommendations
on accessories and components visit:

http://www.telit.com

To register for product news and announcementoopfoduct questions contact Telit's
Technical Support Center (TTSC).

Our aim is to make this guide as helpful as possikeep us informed of your comments and
suggestions for improvements.

Telit appreciates feedback from the users of diarination.

i p 7 {7t i Z il ; . —n
= SR - -
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1.4. Text Conventions
@ Danger — This information MUST be followed or cat@gphic equipment failure or bodily
injury may occur.

Caution or Warning — Alerts the user to importanbmts about integrating the module, if
these points are not followed, the module and ersg¢iuequipment may fail or malfunction.

Tip or Information — Provides advice and suggestios that may be useful when
integrating the module.

@ =

1.5. Related Documents
[1] HE910 AT Commands Reference Guide, 80378ST1A091
[2] HE910 Hardware User Guide, 1vv03700925
[3] Telit EVK2 User Guide, 1vw0300704
[4] HE910 Family Ports Arrangements, User Guide/,0BD0971

e -
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The HE910 Module provides an SPI interface thatreshahe hardware resources with the
AUX_UART port, to have more detailed informatioriaeto [2]. It shall be noted that the SPI port of
the module differs slightly from the standard SHie SPI module interface supports two handshake
lines for flow control and mutual wake-up: SRDYal& ready) and MRDY (master ready). The user
Application Processor (AP) has the master rolet smpplies the clock signal (up to 13MHz). The
figure below shows the involved signals and théetaommarizes the hardware characteristics of the

signals.
SPI_MISO
E15 >
SPI_MOSI
D15 |« —
SPI_CLK i i
F15 |« a Application
HE910 Processor
Slave 5 SPI_MRDY Master
SPI_SRDY
J15 >
VDD_IO1 D13 |«
1V8 SEL E13
Signal 110 Function Type Comment
SPI_MOSI j | ERIHCENPEREESETE | oy be ) SHARED with AUX TX
from Master to Slave)
SPI_MISO o | SPURISY ERE s EEEtee o o SHARED with AUX RX
from Slave to Master)
SPI_CLK | SPI Clock CMOS 1.8V
SPI_MRDY (Master is active anc
SPI_MRDY | ready to transfer data. Similar tt¢ CMOS 1.8V
Select Slave (SS) on standard S
SPI_SRDY o SPI_SRDY (Slave is active and CMOS 1.8V
ready to transfer data)
Signal 1/0 Function Type Comment
VDD_|O1 | 101 SUPPLY Input This pin must always connected to E13
1v8_ SEL (e} 1V8 SEL for VDD_IO1
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2.1. SPI Setting

The Fig. 1 shows the SPI Test Bench used to destwlv the module SPI interface works. Two
aspects are taken in consideration: the signalsgiraf the involved lines and the protocol format
used to exchange the information between the twizee.

The SPI Master represents the generic user Apjgit&rocessor and in this example it is built up by

* a Window-PC running the Telit's AT Controller (& available on the Telit's Site) that allows
to connect the PC to the module via different hamwnterfaces (COMx, USB, SPI);

e a Telit's USB/SPI Adapter that translates the U®MBerface into an SPI interface. The
USB/SPI Adapter is installed on the interface bazrthe module. In turn, the interface board
is installed on the EVK2 board. To have detailefdrimation about the interface board and
the EVK2 board refer to [3]. Telit's USB/SPI Adapie used only internally to Telit's LAB
to simulate the generic user Application Processor.

Telit's
AT Controller hallifosier SPI Slave
Generic Application Processor(DTE) (DCE)
| Telit's Lo i
! v SPI |
! Adapter o |
| COMXx P USIFx |

Fig. 1: Telit's SPI Test Bench

s 7 ey 7o B \ ’ » -
| / = S S § ) - L TP ==
L > 3 Y = > 4
i _ = / _-
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Before using the SPI port the HE910 module mustdmdigured as described hereafter.
* Itis assumed that the Telit's AT Controller is tigared to use the COMx.

* Via COMx the AT terminal of the Telit's AT Contrelt sends the AT#PORTCFG=2
command to configure the SPI port of the module.h@iwe detailed information about this
step refer to [4].

« To make active the new SPI configuration turn offflee module.

e Configure the Telit's AT Controller in order to ugbe SPI port. The COMx/USIFx
connection can be disconnected.

Now, the Application Processor (SPI Master) cardsamits initiative to the module (SPI Slave) data
(e.g. AT commands) via the SPI interface, or caeike data (e.g. URC) on initiative of the module.

2.1.1. SPI Mode

It is worth noting that the standard SPI interfacevides 4 modes of clock phase (CPH) and clock
polarity (CPOL).

For CPOL = 0, the inactive level of CLK is 0, indltase:

*  When CPHA = 0, data will be read in on the risinige of CLK, and data will be clocked out
on the falling edge of CLK.

«  When CPHA = 1, data will be read in on the fallige of CLK, and data will be clocked
out on the rising edge of CLK.

For CPOL =1, the inactive level of CLK is 1, indltase:

«  When CPHA = 0, data will be read in on the fallidge of CLK, and data will be clocked
out on the rising edge of CLK.

* When CPHA =1, data will be read in on the risinige of CLK, and data will be clocked out
on the falling edge of CLK.

The following table summarizes the standard foudesoand shows the mode supported by the
HE910 modules

Mode CPOL CPHA Supported by HE910
0 0 0 YES
1 0 1 /
2 1 0 /
3 1 1 /

Tab. 1: SPI Mode

.
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2.1.2. RS-232 Interface Software Emulation

A software emulation of the RS-232 interface idized via the SPI protocol. Control information
about the RS-232 status line can be exchanged betthe master and slave by setting the relevant

flags in the SPI header, for example refer to Eignd Fig. 8. For reader convenience the figure@bo
shows the V.24 serial interface.

DTE (User Application) DCE (Telit Module)

TxD »| TxD
RXD |g RxD
RTS p RTS
CTS | cTs
DTR p DTR
DSR [« DSR
R  |eg RI

DCD |« DCD
GND GND

Fig. 2: V.24 Serial Interface

o

Reproduction forbid

: ¥ 2 i/ N T 2 | 7 Y
g4/ = o ya B

Gen without Telit Communications S.p.A’s. written authorization - All Rights Reserved. Page 12 of 31



3.

Telit

HE910 SPI Port Application Note
80000NT10053A Rev. 1 -2013-02-04

HE910 SPI Protocol Description

Before describing the HE910 SPI protocol examph#ained using the Telit's SPI Test Bench shown
in Fig. 1, it is worth noting the following SPI Brnusage assumption:

1.

The frame size is known by both sides before thginbing of the packet transfer of each
packet. The same amount of data is exchanged Iinda@tctions simultaneously.

Both sides set their RDY lines independently whesytare ready to transfer data. The other
side has to wait for the activating interrupt inl@rto allow the transfer of the other side.

The Master starts the clock shortly after MRDY @RIDY are set to active. The amount of
clocks is exactly that one of the frame size tdraesferred.

The SRDY line will be set down after the end of tihack.

Usually the MRDY line is also set inactive with tled of the clock, but in case of a big
transfer containing multiple packets, the MRDY &rstays active.

The HE910 SPI protocol is described by the examipledrated on the following two chapters.

=

Rep
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3.1. Data Exchange Initiated by the SPI Master

It is assumed that the AP (SPI-Master) needs td &ethe module (SPI-Slave) the simple command:
AT<CR>. The figure below shows the basic concept.

AP - Master Module - Slave
(bTE) (DTE)
AT<CR>
MOSI line R
MISO line  |q echoed AT
i OK
MISO line <

Fig. 3: The Basic SPI Connection: AT<CR>

The basic SPI data flow shown above is hereaftecrided in detail taking in consideration all the

involved data and control SPI signals. Going thiotlge next steps refer to Fig. 4. The figure wats no
expanded over time in order to show the entirer@stied timing. To help the reader, on the figure
there are the indications of the data type trariethin both directions, in fact a single vertidakl or

a narrow impulse can include several bytes buildipgthe SPI messages. The black impulses
represent the clock generated by the SPI Massarejiresentation is compressed over the time.

e The AP sets the MRDY line high to advise the modbigt it is going to send data. The
module is in sleep mode.

« After a while, the module sets the SRDY line highcobmmunicate to the AP that it is ready
to receive data.

« The AP recognizes that the module is ready to vecgata and in accordance starts the clock
on the CLK line and sends the AT<CR> command actiosdVOSI line. At the same time
the module sends “dummy” data on the MISO linepf@wviously state in step 1 of the chapter
3). When both messages of equal and fixed sizecamived, the AP stops the clock, and the
SRDY and MRDY lines are pulled down respectivelytiy module and AP.

* The module verifies the correctness of the justiked AT command, pulls up the SRDY line,
after a while the AP activates the MRDY line anarist the clock. When the module detects
on the CLK line the clock signal it sends back,oasrthe MISO line, the AT command
(echoed AT). At the same time the AP sends “dumdgta on the MOSI line (as previously
state in step 1 of the chapter 3). When both messafyequal and fixed size are received, AP
stops the clock, and the SRDY and MRDY lines andedwown respectively by the module
and AP.

Page 14 of 31
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¢ The module executes the AT command and sends #RHibe OK response using the
procedure described in the previous step.

On the top of the Fig. 4 are shown some time vatetging to the example carried out using the
configuration indicated in Fig. 1. Refer to chapfet to have more timing information concerning
MRDY and SRDY lines.

I Clock Clock Clock
mpty frame Echoed AT K

See Fig. 7 Seg Fig. 9

J <CR>, see Fig. 5 Empty frame Empty frame

time
Fig. 4: SPI Timing: AT<CR>
S, [~
|
{ po—T "?ﬂ,"ﬂ:
o ; ) > 77 s~ _ 4 h
o ¢ g = .. b ———
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The Fig. 5 shows the signal on MOSI line that fortms header and a part of the payload buildinghgomessage AT<CR>. The
section of the payload that does not include charag¢information) is filled with 0x00.

. time
Fig. 5: MOSI: AT<CR>

The SPI Frame format sent by the Master on the Mi@8Iis the following:

| 0x03 | 0x00 | 0x00 [ 0x00 | ‘A" |'T" [CR Jox00|o0x00|.. |.. |.. |.. [.. [o0x00]o0x00

B Header Payload

d
<« <«

The header size is always long 4 bytes. To expharheader bytes refer to Fig. 6.

The payload-length is set to a fixed value of 2Bges. In this example only 3 characters are trameg by the payload section, but all 2044 bytes ar
transmitted.

Reproduction forbidden without Telit Communications S.p.A’s. written authorization - All Rights Reserved. Page 16 of 31
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The Fig. 6 shows the header format and the ordehioh the bytes are transmitted by the MastetherMOSI line. Depending on Slave device, data
is shifted MSB first.

Header Format

»
»

A

Byte 4 on MOSI line = 0x00 Byte 3 on MOSI line =0k Byte 2 on MOSI line = 0x00  Byte 1 on MOSI line = 0x03

L, MSB |, LSB |
Bit 31 30 | 29| 28 24 20 17 [ 16 | 15 14 13 12 817 0
Value 0 0 0jJ]ofofojO0OjO0fo0ojOjO]JOfO0jO]JO{foO 0 0 0 0 0|0jo0ojojojojofojojOo)1]1
Meaning | DTR | RTS Next Data Size 0 | 0 [ RES | RES | RES | MORE Current Data Size
0x000 = 0000 bytes 0x03 bytes

Fig. 6: Header Format

e Current Data Size: characters number insertedi@ayload section (regardless the characters eunmiserted, the payload is always
long 2044 bytes)

* MORE: indicates if new data will be sent (MORB means no more data)

* RES: reserved

* Next Data Size: The Application Processor (Mastety Next Data Size to 0 bytes.

« RTS: supported

 DTR: supported

—_— g/ — . PO [
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The Fig. 7 shows the signal on MISO line that fotims header and a part of the payload buildinghepechoed message AT<CR>.
The section of the payload that does not includeastters (information) is filled with OxFF.

( I 1 B ) =3

v

time
Fig. 7: MISO: Echoed AT<CR>

The SPI Frame format on the MISO line is the follayv

0x03 | 0x00 | OxFC | 0X27 [ ‘A | T |CR JoxFF|OxFF|.. |.. |..
Header Payload

&
<«

| .. | oxFF

A

A 4

The header size is always long 4 bytes. To expharheader bytes refer to Fig. 8.

The payload-length is set to a fixed value of 2Bges. In this example only 3 characters are trameg by the payload section, but all 2044 bytes ar
transmitted.

- ) :  FITTERE
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The Fig. 8 shows the header format and the ordehioh the bytes are transmitted on the MISO line.

Header Format

A

»
»

Byte 4 on MISO line = 0x27  Byte 3 on MISO line = OXFC Byte 2 on MISO line = 0x00 ~ Byte 1 on MISO line = 0x(3

Ll ) <«

<« »

P MSB |, LSB |
Bit 31 30 29 | 28 24 20 17 [ 16| 15 14 13 12 817 0
Value 0 0 1 O (o111 |11 )1 f1]1]1]0]0 0 0 0 0 0j0j0jJofOf0]jO]jJ0O]JOfO]|1]1
Meaning | DSR | CTS | DCD | RI Next Data Size 0 | 0 | RES [ RES | RES | MORE Current Data Size
Ox7FC = 2044 bytes 0x03 bytes

Fig. 8: Header Format

e Current Data Size: characters number insertedi@ayload section (regardless the characters eunmiserted, the payload is always
long 2044 bytes)

* MORE: indicates if new data will be sent (MORB means no more data)

* RES: reserved

¢ Next Data Size: the module sets Next Data SiZ94al bytes.

* RI supported

« DCD: supported

« CTS: supported

e DSR: supported

P e B v ‘}‘ ¥ . e =
i 5 / = 2 SR Lot e
— / - . I [
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The Fig. 9 shows the signal on MISO line that forims header and a part of the payload buildinghgpmessage OK<CR>. The
section of the payload that does not include charag¢information) is filled with OXFF.

time

Fig. 9: MISO: OK<CR>
The SPI Frame format on the MISO line is the follogv

0x06 | 0x00 | 0xFC | 0x27 {CR |LF |0 |'K [CR |LF |oxFF|oOxFF|.. |.. [.. |OxFF
Header Payload

1
i

A 4

The header size is always long 4 bytes. To exparheader bytes refer to Fig. 10.

The payload-length is set to a fixed value of 2bBgis. In this example only 6 characters are traneg by the payload section, but all 2044 bytes ar
transmitted.

W 8 5 g > = p
i g0 o & T -
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The Fig. 10 shows the header format and the ordehich the bytes are transmitted on the MISO line.

Header Format

A

»
»

Byte 4 on MISO line =0x27 Byte 3 on MISO line = OxFC Byte 2 on MISO line =0x00 Byte 1 on MISO line = 0xP6

»
Ll ) « Ll )

»

_ MSB |, LSB o
Bit 31 30 29 | 28 24 20 17 [ 16 ] 15 14 13 12 817 0
Value 0 0 1 O (o111 |11 )1 f1]1]1]0]0 0 0 0 0 ojo0jo0jJofof0jOjO)jJOf1|[1]@0
Meaning | DSR | CTS | DCD | RI Next Data Size 0 | 0 | RES [ RES | RES | MORE Current Data Size
Ox7FC = 2044 bytes 0x06 bytes

Fig. 10: Header Format

e Current Data Size: characters number insertedi@ayload section (regardless the characters eunniserted, the payload is always
long 2044 bytes)

* MORE: indicates if new data will be sent (MORB means no more data)

* RES: reserved

* Next Data Size: the module sets Next Data SiZ94al bytes.

* RI supported

« DCD: supported

e CTS: supported

e DSR: supported

/ L i B Gii® ‘}‘ i . > ~
i 5 / = 2 SR Lot e
— / - . I [
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3.2. Data Exchange Initiated by the SPI Slave

It is assumed that the module (SPI Slave) recavesll. The example illustrates only the sending of
the unsolicited RINGs toward the AP, the figureoeekhows the basic concept.

AP - Master Module - Slave
(DTE) (DTE)

Rl is asserted

MISO line

A

RING
RING

MISO line

A

MISO line <

Fig. 11: The Basic SPI Connection: RINGs

The basic SPI data flow shown above is hereaftecrdeed in detail taking in consideration all the
involved data and control SPI signals. Going thiotlge next steps refer to Fig. 12. The figure was
not expanded over time in order to show the eintilerval of the interested timing. To help the read
on the figure there are the indications of the dgpe transmitted on MISO line, in fact a narrow
impulse can include several bytes building up tR¢ ®essages. The black impulses represent the
clock generated by the SPI Master; its represemtagi compressed over the time.

* The module (SPI Slave) sets the SRDY line highdiase the AP that it is going to send data.
It is supposed that the AP is in sleep mode.

- After a while, the AP recognizes that the moduleesdy to exchange data, sets the MRDY
line high and sends across the CLK line the clogkad.

* The module detects the clock coming from the AP stadts to send on the MISO line the
message (RI asserted). At the same time the APRsselidnmy” message to the module (as
stated in step 1 of chapter 3). When both messaigegual and fixed size are received, AP

stops the clock, and the SRDY and MRDY lines andedwown respectively by the module
and AP.

« The module to send the next message (RING) stants the first step previously described.
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On the top of the Fig. 12 are shown some time watetating to the example carried out using the
configuration indicated in Fig. 1. Refer to chapdet to have more timing information concerning
MRDY and SRDY lines.

Clock Clock

Rl asserted Fig. 13 RING URC]| Fig. 15

Empty frame Empty frame

time
Fig. 12: SPI Timing: RINGs
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The Fig. 13 shows the signal on MISO line that fortme header and a part of the payload buildinthepmessage RI asserted. The
payload does not include characters (informatibm,filled with OXFF.

L — - — .. —

v

time
Fig. 13: MISO: RI Asserted

The SPI Frame format sent by the module (SlaveghemMISO line is the following:

0x00 | 0x10 | OxFC | 0x27 |oxFF [OxFF | .. |.. [.. [.. .. |..
Header ] Payload

&
<

| .. | OxFF

4
A
A 4

The header size is always long 4 bytes. To explerheader bytes refer to Fig. 14.

The payload-length is set to a fixed value of 2Dg#s. In this example no characters are transpostehe payload section, but all 2044 bytes are
transmitted.

i » R g /
| 5 P [
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The Fig. 14 shows the header format and the ordehich the bytes are transmitted on the MISO line.

Header Format

A

»
»

Byte 4 on MISO line = 0x27  Byte 3 on MISO line = OXFC Byte 2 on MISO line =0x10  Byte 1 on MISO line = 0xQ0

Ll ) <« <«

»

P MSB |, LSB |
Bit 31 30 29 | 28 24 20 17 [ 16| 15 14 13 12 817 0
Value 0 0 1 O (o111 |11 )1 f1]1]1]0]0 0 0 0 1 oj0jo0jJofOf0j0Oj0O)JOfO|O]O
Meaning | DSR | CTS | DCD | RI Next Data Size 0 | 0 | RES [ RES | RES | MORE Current Data Size
Ox7FC = 2044 bytes 0x00 bytes

Fig. 14: Header Format

e Current Data Size: characters number insertedi@ayload section (regardless the characters eunniserted, the payload is always
long 2044 bytes)

* MORE: indicates if new data will be sent (MORB means no more data)

* RES: reserved

¢ Next Data Size: the module sets Next Data SiZ94al bytes.

* RI supported

« DCD: supported

« CTS: supported

e DSR: supported

/ L i B Gii® ‘}‘ i . > ~
i 5 / = 2 SR Lot e
— / - . I [
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The Fig. 15 shows the signal on MISO line that fetite header and a part of the payload buildinthepnessage RING. The section
of the payload that does not include charactefer@mation) is filled with OxFF.

v

time
Fig. 15: MISO: Unsolicited RING Message

The SPI Frame format sent by the module (SlavehemMISO line is the following:

0x08 | 0x00 | 0xFC | 0x27 {CR |LF |R [1 [N |G |CR |LF |oxFF|.. |.. |OxFF
Header Payload

d
<«

A

A 4

The header size is always long 4 bytes. To exparheader bytes refer to Fig. 16.

The payload-length is set to a fixed value of 2Bg#s. In this example 8 characters are transpbstetle payload section, but all 2044 bytes are
transmitted.

7 Lo S - “ : 4 ) L& . e
4 wit o : e - S — /
o ur . " 4 BE
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The Fig. 16 shows the header format and the ordehich the bytes are transmitted on the MISO line.

Header Format

A

»
>

Byte 4 on MISO line = 0x27  Byte 3 on MISO line = OXFC Byte 2 on MISO line = 0x10  Byte 1 on MISO line = 0x(8

Ll ) <«

<« i

P MSB |, LSB
Bit 31 30 29 | 28 24 20 17 [ 16| 15 14 13 12 817 0
Value 0 0 1 O (o111 |11 )1 f1]1]1]0]0 0 0 0 0 oj0jo0jJofoOf0jOjO]J1|f0O|O0]QO
Meaning | DSR | CTS | DCD | RI Next Data Size 0 | 0 | RES [ RES | RES | MORE Current Data Size
Ox7FC = 2044 bytes 0x08 bytes

Fig. 16: Header Format

e Current Data Size: characters number insertedi@ayload section (regardless the characters eunniserted, the payload is always
long 2044 bytes)

* MORE: indicates if new data will be sent (MORB means no more data)

* RES: reserved

¢ Next Data Size: the module sets Next Data SiZ94al bytes.

* RI supported

« DCD: supported

« CTS: supported

e DSR: supported

/ L i B Gii® ‘}‘ i . > ~
i 5 / = 2 SR Lot e
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4. Appendix

4.1. MRDY & SRDY Timing

The table below summarizes the timing values ofRe MRDY and SPI_SRDY lines

Timer Description Value Comment
t MR_tr SPI_MRDY min transition time 8 ms typical

t SR_tr SPI_SRDY min transition time 1.5 ms typical
t MR_res SPI_MRDY response time Depending on AP

t SR res SPI|_SRDY response time 430 us typical

The following figures show the timings of the SPIRMY and SPI_SRDY lines.

MRt

<l
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-

SPLMRDY  f

time
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t_SR_tr
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F 3

time

v
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SPI_MRDY : !ﬁ
SPI_SRDY /{

tirme

L 4

MRDY response

SPI_MRDY gt
SPI_SRDY -

I SE_res

time

L 4

SRDY response
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0. Document History
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Abbreviation and acronyms

CR
CTS
DCD
DCE
DSR
DTE
DTR
HW
LF
LSB
MISO
MOSI
MSB
RI
RTS
SPI
URC

Carriage Return

Clear To Send

Data Carrier Detect

Data Communication Equipment
Data Set Ready

Data Terminal Equipment
Data Terminal Ready
Hardware

Line Feed

Least Significant Byte
Master In Slave Out
Master Out Slave In

Most Significant Byte
Ring Indicator

Request To Send

Serial Peripheral Interface

Unsolicited Result Code
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