APPLICANT: MOTOROLA, INC. FCC ID: IHDT6AC1

INSTRUCTION MANUAL

A preliminary draft copy of the Users Manual follows. RF exposure information is located in section 1.3.
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APPLICANT: MOTOROLA, INC.

D15 — Devel oper Guide — 1°' draft

1. Introduction
Product description
The D15 nodel

Mai n application
SAR Requi r enent s.

2. Installation
Mechani cal description
Connecti ons

3. Pin description & main Functionality
Pin description of connectors per nodel
D fferent conmunication & application

4. Modes of Operation

On/ O f process include tinme diagram
Voi ce connecti on

Full flow control data call

Soft GSM Qperation

5. Design Consideration

Power supply

Ant enna

Data | evel (VOH VQL)

Fl ex cable & external SIM Connector
Envi r onnent al

6 Testing & service

How to test a unit in a voice call
How to test a unit in a data call
How to test a unit in a soft GSM cal |
How to test RF features

Desense t est

7. Appendi x

1st. Specification

2nd. A list of AT conmand
3rd. Desense test

FCC ID: IHDT6AC1
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APPLICANT: MOTOROLA, INC. FCC ID: IHDT6AC1

1. Introduction

1.1 Product Specification — See in Appendi x bel | ow.

To add a note thal all the Data/Audio/SIMsignals are
conpatible with D10

30 pin FC

\

B

3linesremoved 36 pin FC
from each side

1.2 D15 Mbdel s:

D15 DV (DV= Data & Voice) Standard.
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APPLICANT: MOTOROLA, INC. FCC ID: IHDT6AC1

D15 DV Slim

D15 DV Board only (Vertical version & Horizontal version)
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APPLICANT: MOTOROLA, INC. FCC ID: IHDT6AC1

1.3 SAR Requirenents

User Operation

Do not operate your tel ephone when a person is within
8 inches (20 centineters) of the antenna. A person or
object within 8 inches (20 centineters) of the antenna
could inpair call quality and may cause the phone to
operate at a higher power |evel than necessary and
expose that person to RF energy in excess of that

est abli shed by the FCC RF Exposure Cuideli nes.

| MPORTANT

The tel ephone nmust be installed in a manner that

provi des a m ni num separation di stance of 20 cm or
nore between the antenna and persons to satisfy FCC RF
exposure requirenments for nobile transmtting devices.

Ant enna I nstall ati on

| MPORTANT:

To conply with the FCC RF exposure limts and satisfy
the categorical exclusion requirenents for nobile
transmtters, the follow ng requirenents nust be net:

1. A mninmum separation distance of 20 cm nust be
mai nt ai ned between the antenna and all persons.

2. The transmitter effective radiated power must be
|l ess than 3.0 Watts ERP (4.9 Watts or 36.9 dBm
EIRP). This requires that the conbination of antenna
gain and feed line | oss does not exceed 16 dBi.
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APPLICANT: MOTOROLA, INC. FCC ID: IHDT6AC1

2. Installation — See details in PRD.

Configuration 1 with d10 mounting

|
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Confi gurati oN 1 with narrower mounting
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Configuration 2

Configuration 2
==

[ —]

TOP VIEW

il
1w
SIBE VIEW ? ? 1
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APPLICANT: MOTOROLA, INC. FCC ID: IHDT6AC1

3. Pin description & main Functionality
3.1 Standard nodel & SIim node

The avail able functionality in these nodels are the foll ow

Data & Voice (D10 Replacement & Slim) - Connections

Il Generd
Il Datapurposes
I DSCbus
Power supplies
Main PWR .
User logic
.
< P EXT_SIM
Aui
o
Uart #1 - P D;tallzort
D15 RS232 port

3.1.1 Function available in the user connector — 36 pin ZIF

VCC i nput . 3.0 to 6Vvdc
Ful |l RS232 - 9 pins. TXD, RXD, RTS, CTS, DSR, DTR, DCD, R
at 5V |l evels.

External SI M connecti ons. SIMdock, SIMreset, SIMI/O
SI M VCC, SIM PD

DSC bus. DSC EN, Downlink, Uplink —
Mot orol a proprietary us.

Audi o I n/CQut. Audi o out and On/OFf in the same
pin, audio in Signhal and anal og
gr ound.

Man_Test |i ne. Used to detect standard Mdtorol a
accessori es.

TS |ine (nobport). Used to turn on the radio.

TX EN |i ne. This line is an indication when

the radio is transmtting.
Not e:
1. The Audio Qut line is used to send out the detected audio
and as a toggle On/Of pin.
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APPLICANT: MOTOROLA, INC. FCC ID: IHDT6AC1

2. The TS line is used to turn On the units by any transaction
fromLowto high in this pin.
3. 1. 2Connector pin out

Pin # Function Pin # Function
1 TX _EN 19 SIMI1/0O

2 N. U. 20 SI M CLK

3 N. U. 21 TS

4 TXD 22 DSC _EN

5 RXD 23 Down Li nk

6 DTR 24 Up Link

7 DCD 25 Anal og Ground
8 RTS 26 G ound

9 CTS 27 G ound

10 DSR 28 G ound

11 Rl 29 G ound

12 Manual Test 30 VCC

13 Audi o In 31 VCC

14 On/OFf + Audio Qut 32 VCC

15 N. U 33 VCC

16 SIM _PD 34 NU

17 SIM _VCC 35 NU

18 SI M Reset 36 NU
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APPLICANT: MOTOROLA, INC.

3.2 D15 with GPS

The avail abl e functionality

FCC ID: IHDT6AC1

in this nodels are the foll ow

Data & Voice + GPS model - Connections

I GPS purposes
I Generd
L I Datapurposes
I DsSChus
GPS (M12) Power supplies
" GPS ANt PWR| ManPWR| .
User logic
3V
[
» 1PPS
RX Diff
< P EXT_SIM
Aud
Uart #1 < = D;a{%ort
D15 RS232 port

3.2.1 Function available in the user connector — 36 pin ZIF

VCC i nput .
Ful | RS232 - 9 pins.

External SI M connecti ons.
DSC bus.

Audi o | n/ Cut .

Man_Test |i ne.

TS |ine (nobport).
TX EN |i ne.

GPS

3.0 to 6Vvdc
TXD, RXD, RTS, CTS, DSR, DTR, DCD, R
at 5V | evel s.

SIMdock, SIMreset, SIMI/Q
SIM VCC, SIM PD

DSC EN, Downlink, Uplink —

Mot orol a proprietary us.

Audi o out and On/OFf in the same
pin, audio in Signal and anal og
gr ound.

Used to detect standard Mtorol a
accessori es.

Used to turn on the radio.

This line is an indicati on when
the radio is transmtting.

TXD & RXD in 3V |l evels, 1PPS,
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APPLICANT: MOTOROLA, INC. FCC ID: IHDT6AC1

RTCM Ant enna power

Not e:

1. The Audio Qut line is used to send out the detected audio
and as a toggle On/Of pin.

2. The TS line is used to turn On the units by any transaction
fromLowto high in this pin.

3. The GPS is mounted on top of theDl5 and receive power from
the D15 but it is a stand-alone unit. The GPS is working from
3V and the RXDY TXD Iines are working in 3V levels as well. The
GPS receiver used is M2 (Mtorol a).

3.2.2 Connect or pin out

Pin # Functi on Pin # Functi on

1 TX_EN 19 SIMI/O

2 GPS RXD (out) 20 SI M CLK

3 GPS TXD (in) 21 TS

4 TXD 22 DSC_EN

5 RXD 23 Down Li nk

6 DTR 24 Up Link

7 DCD 25 Anal og Ground

8 RTS 26 G ound

9 CTS 27 G ound

10 DSR 28 G ound

11 RI 29 G ound

12 Manual Test 30 VCC

13 Audio In 31 VCC

14 O/ Of + Audio Gut 32 VCC

15 N. U. 33 VvCC

16 SIM _PD 34 GPS Antenna Voltage 3/5 Vdc
17 SIM _VCC 35 RX for diff. GPS RTCM
18 SI M Reset 36 GPS 1pps
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APPLICANT: MOTOROLA, INC. FCC ID: IHDT6AC1

3.3 D15 in DIN Mydels (Vertical & Horizontal)

The avail able functionality in this nodels are the foll ow

Data & Voicein DIN configuration- Connections

»| EXT_SIM

DSC
Audio User logic

Power supplies

Main PWR Data port

IRDA

IRDA (future feature)
Genera

D15

Data purposes

DSC bus

3.3.1 Function available in the user connector -

28 R/'A Mal e header (vertical nodel)
28 pin Femal e sockets, receptacle (Horizontal nodel)

VCC i nput . 3.0 to 6Vvdc

Ful | RS232 - 9 pins. TXD, RXD, RTS, CTS, DSR, DTR, DCD, R
at 5V | evel s.

Ext ernal SI M connecti ons. SIMC ock, SIMreset, SIMI/Q
SIM VCC, SIM PD

DSC bus. DSC EN, Downlink, Uplink —
Mot orol a proprietary us.

Audi o I n/CQut. Audi o out and On/OFf in the same
pin, audio in Signal and anal og
gr ound.

Man_Test |i ne. Used to detect standard Mdtorol a
accessori es.

TS |ine (nobport). Used to turn on the radio.

TX EN |'i ne. This line is an indication when

the radio is transmtting.

13 Exhibit 8



APPLICANT: MOTOROLA, INC. FCC ID: IHDT6AC1

3.3.2 Connect or pin out

Pin # Functi on Pin # Functi on

1. EXT. B+ (3.5 to 6V) 15. NU

2. EXT. B+ (3.5 to 6V) 16. TX_EN

3. SIMI/O 17. Anal og GN\D

4. *SlI M_RST 18. Audio Qut+ On/ O f
5. SIM VCC (3/5 Volt) 19. Audio In (Mc)
6. SI M PD 20. DSC _EN

7. DTR 21. DSR

8. TS 22. Down Li nk

9. Manual Test 23. Up Link

10. | RDA / RS232 Sel ect 24. SI M_CLK

11. G\D 25. TXD U1

12. G\D 26. RXD_U1

13. RI 27. CTS

14. DCD 28. RTS

Not e:

1. The Audio Qut line is used to send out the detected audio
and as a toggle On/Of pin.

2. The TS line is used to turn On the units by any transaction
fromLowto high in this pin.

4. Modes of Qperation

4.1 Turn OW/ Of the unit.

The D15 is powered froma single power supply in the range of
3.0 to 6.0 Vdc.

The unit wll not power up automatically by connecting the
power and there are two ways to turn the unit On.

4.1.1 Turn On/Of the unit using the OV OFF pin.

The On/Of pin (pin no’” 14 at the ZIF connector & pin no’ 18
at the DIN connector) is used as a toggel input to turn On and
Of the unit. Any drop to ground in this pin will change the
st at us.

To verify that the unit is On or Of you have to check the
DSC EN line, If it is high the unit is OnIf it is |lowthe
unit is Of.
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The timmng for this process are the follow

Turn On the unit using the OV OFF pin

POWER SUPPLY

e e e e e e e e e e e e e e e e e e e e e e e e o i i

|

PWhE_ON/OFF i
. . : T T — ¥ —
— T2 —
i i
I
i
I
DSC_EN L T4 TS ,‘
, nl [
_..i :,._
T3
Tl min=18 ms T2 min =473 ms T3i=33ms T4 =6415ms  T5=215ms

Turn On and Of the unit using the OV OFF pin
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POWER SUPPLY
o T1
PWR_ON/OFF |
J h ¥ Amn |
— TO—ne Té . TZﬂr H
e B . Wi
— : !
s 7 ——
DSC EM i ; » L S W )
T4 {
™ Pl i ‘-P 4"-.‘ '\-'—o

_.,I:Tsiq_

Tlmn=18ms TZmn=473ms T3i=33ms Td4=615ms T5=:<l>ms

T6 min=1.1zec T7=2.65 sec

4.1.2 Turn On the unit using the TS pin.

The main used of the TS line is for units connected to a
nobil e device in witch the current consuption is not the main
consern.

The TS line is used to turn On the unit. This line can’t turn
Of the unit.

Wien this line is rised up it will turn On the unit.

This line is used for exanple to turn On the unit when power
is connected to the unit. (Like Ignition line in a car kit).
Be aware that if you keep this line high all the tinme the unit
will not go to Sleep node (current save node), So it is
reconmended to turn On the unit and than drop this line.

16 Exhibit 8



APPLICANT: MOTOROLA, INC. FCC ID: IHDT6AC1

Turn On the unit using the TS |ine

FOWER SURFLY

— H:I‘—Tl—h'

b e nie PERTEe Pae i e,

Tz

DSC_EN 1 ' )
T4 —4+T5
b e o i

Tlmin=0 T2mn=473ms T3=32ms T4=6¢15ms T5=215ms
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APPLICANT: MOTOROLA, INC.

4.2 Data connectivity.

FCC ID: IHDT6AC1

To clarify the Data connectivity and the direction of the

signal see the follow di agram

Al'l the signals in the user connector are 0 to 5V.

When the control

| ow (0V) and unactive is high (5V).

User connector
(ZIF 36 pin)

EXT_TXD

lines (RTS, DIR, DCD, CTS, DSR, RI) active is

EXT DTR

EXT_RTS

EXT_RXD

EXT_DCD

EXT CTS

EXT_DSR

EXT RI

AAAAAYYVYY

18

Exhibit 8



APPLICANT: MOTOROLA, INC. FCC ID: IHDT6AC1

User connector
28 pin DIN

EXT_TXD

EXT_DTR

EXT_RTS

EXT_RXD

EXT_DCD

EXT_CTS

EXT_DSR

AAAAAYYVY

EXT_RI

There are two nodes to use the Data port:

- Soft GSM node. This node is for conputer aplication in wtch
an application SW*“Soft GSM' is use. This alowed the D15 to
work wth V42.bis (data conpression), transfer fax and
SMVS.

- RS232 full flow control. This is the defaul setting for the
D15. In this node we can transfer data and SMs using a full
flow control (HWflow control), Xon/Xoff or non flow
control .

There is now FAX capability in this node.
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4.2.1 Usi ng the Soft GSM

4.2.1.1 SoftGSM Sel ection

The selection of Soft GSMis done by Hardware in the user
appl i cati on.

In order to switch to this node the user need to connect
pul | down resistors of 22Kohmin the Downlink line (pin no 23
in the zif connector or pin no’ 22 in the 28 pin) and the

DCS EN line (pin no’ 22 in the zif connector or pin no 20 in
the 28 pin).

In this node the necessary lines are: TXD, RXD
An exanple for the circuitry to add the pulldown resistor can
be seen i n Pharagraph ??? EV_board desi gn.

4.2.1.2 File /| Fax [ SMs transfer in SoftGSM node.

To Transfer a file in softGsm you need to:

1. connect the RX/TX lines of the D15 a a comm port of the
conputer. .(the levels should be converted to RS232 or use
a EV board or equivglent).

Run the SoftGsm Application in the conputer.

The Soft Gsm programwi || open a phone tools application.
Use the phone application to send/ Receive fil e/ Fax/ SVM5

Bown
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The activity of the required lines and timmng for file
transfer using Soft Gsm can be seen in the follow ng plot:

Sending / Receiving files in SoftGsm

5.00 kSaiz

0 EREN- O-EREN— 6N

)
i

[ o o N 0 i i~
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The activity of the required lines and timm ng for Fax
transfer using Soft Gsm can be seen in the foll ow ng plot:

Sendi ng / Receiving Fax in SoftGsm

Acquizition iz ztopped.
L.00 k

0 EREN- O-EREN- 6N

Bl
i
|

I e T i ) R 13 |

The activity of the required lines and timm ng for SMB
transfer using SoftGsmcan be seen in the follow ng plot:
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APPLICANT: MOTOROLA, INC.

Sendi ng / Receiving SM5 PDU node in SoftGsm

File

i =l

Control  Setup Measure

Acquizition iz ztopped.
5.00 kSaiz

Anakyze  Utlities  Help

FCC ID: IHDT6AC1

gl D - e
015 Sendingéﬁms softgsm
Fxd ;
Txd

el

[t olexis ﬂlﬁﬂﬂms#div Mﬂn.ns 4|n|r| ﬂ|2.aw i’ﬁ

4.2.1.4 Sending / Receiving SM5 bl ock node.

TBD

23
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4.2.2 Usi ng RS232.

4.2.2.1 RS232 Sel ection

The RS232 is the default setting in the D15 and no HW

sel ection i s needed.

The RS232 can use 3 different nodes of setting to the DTE
devi ce:

HW (Hardware) flow control — all RS232 |ines are used (DITR
DSR, RTS, CTS, TXD, RXD, DCD, R, G\D).

None flow control — DITR, DSR, TXD, RXD, DCD, R, GN\D are
required.

Xon / Xoff flow control — DITR, DSR, TXD, RXD, DCD, RI, G\D are
required.

4.2.2.2 work with RS232 with "sl eep node"

If the D15 will have no accessories and the unit is canped the
D15 will go to a "sleep node" (current save node).

During this period of time the RS232 is not responding to any
command fromthe DTE device(Uart is not activated).In order to
make the unit to wake up when the DTE will like to conmunicate
with the radio the user have two options:

1. Activate the RTS During all the DTE/DCE dialog. (Internaly
the TS line will be activated). After the comrunication
di sable the RTS in order to go back to sl eep node.

2. Activate the TS During all the DTE/ DCE dial og. After the
comuni cation disable the TS in order to go back to sl eep
node.

24 Exhibit 8



APPLICANT: MOTOROLA, INC. FCC ID: IHDT6AC1

4.2.2.3 File transfer in RS232 npde.

To Transfer a file in RS232 you need to:

1. connect the relevant |ines depend on the nbde to a conm
port of the conmputer.(the |l evels should be converted to
RS232 or use a EV board or equivglent).

2. Run Hyper term nal application or equivalent in the
computer. (in the final application it will be the user
program .

3. Select the flow control / Conm and baud rate.

4. Sel ect the activity send/ Receive fil el Fax/ SM5 .

The diling process / signalizationn can be seen in the
foll ow ng di agrans:

Recei ving a ring.

Eile Control Setup  Measure  Analyze  Lilities  Help 5:19.-51.“-'1.

) o € N 6.

—‘4[:_ O1E Fiec:eiviiéftg a datacall
=1 H
“\L ..... ;
it
W
A1
1
ot
fdare
[of2] I
| (IESEECESE :
| [ olezlE ﬂIE.DDsfdiv MF |-s.as1a1ssss 4|n|>| J| i’ﬁ
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The activity of the required lines and tinmng for file
transfer using RS232 HWflow control can be seen in the
foll owi ng plot:

Sending a file in HWfl ow control.

Eile  Control Setup  Measure  Analyze  Uilities  Help

gl D) - D

015 Séndng dada - hardware flow contral

8:34AM

il £

i =l

currant
W ma q

Y min |
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Receiving a file in HWfl ow control

Eile  Control Setup  Measure  Analyze  Uilities  Help B:HB#\M_

Acquizition iz ztopped.
2} %‘|5.nn W div ﬂ 3} %‘|5.nn Wiy ﬂ 4:, I'l*

10.0 kSais
D15 Récieving data - hardware fla contral

il £

TwD

SFIRN B A P

TR ers rrre e [ DR

¥
CTS

F

i el@zg| |nj[omsidy | u|n] T 000000 qfu]¥] 1] 2
SE?% Meazurements |BEIEEIEE
ztd dew min ma E
Clear - 5.23 Y 0 Y g.2o Y £.24 Yy
Al M min(21 -16 =191 40 mY! ' =160 mY
Fall time (2] 7 610.981 me 7 444375 me 7 235,606 me 7 297770 mz 7 610.981 ms

Yop-pl2]l 610 m¥ 630 mi 30 mY o0 mY a50 my
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Sending a SM5 in PDU node — HWfl ow control.

Step 1 — preparing the data to be sent:

File Control Setup Measure Analyze  Utilities  Help 714 AM
Acquizition iz stopped. I
5.00 kials

)%I—ﬂ 2}%1|5.nnwdiv ﬂ 3},‘%‘|E.Dﬂwcﬁv ﬂ 4:”'11

B15 Sending SMSE:HFC

oco

S | Slimls] A~

P

[Fa
It
=

AT+CHMG

P

[T ole =5 ﬂ|5m ma/div M [T |-5.Ennnnnnn ms 4| n|r| J| i’ [t
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Step

File

i =l

2: inserting the SM5 nessage:

Control  Setup  Measure  Analyze  Utilities
Acquizition iz ztopped.

5.00 kSaiz

FCC ID: IHDT6AC1

D15 Sending SMSE:HFC

)%I—ﬂ g}%ﬂa.mwmu e 3}%‘|5.nnwmu e 4)

oco

[t olexis] ﬂ|5m P MW |—5.Ennnnnnn ms 4|u|r| ﬂ|3.1w i’ﬁ

T

B

¥

29
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Step 3: Sending the SMs:

Eile  Control Setup  Measure  Analyze  Uilities  Help ?:19AM_

)%I—ﬂ g}%ﬂa.mwmu e 3}%‘|5.nnwmu e 4)

D15 Sending SMSE:HFC

==

i

oco

T

=1 =

H

¥
CTRL+Z>

[t olexis] ﬂ|5m —— MW |—5.Ennnnnnn ms 4|u|r| ﬂ|3.1w i’ﬁ

y

E3
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Receiving a SM5 in PDU node — HWfl ow control.

Eile  Control Setup  Measure  Analyze  Uilities  Help ?:24AM_

)%I—ﬂ g}%ﬂa.mwmu e 3}%‘|5.nnwmu e 4)

DY Receiving SMS- HFC

==

i

oco

=1 =

H

B

¥

[T ole =] ﬂ|5m ms/div M [T |—5.Ennnnnnn e 4| n|r| J| i’ It
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4.1.2.1 Transfer files using Xon/ Xoff setting.

Sending a file n Xon / Xoff

T OO Ou

sending data <on/
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Receiving a file in Xon / Xoff

Eile Control Setup  Measure  Analyze  Uilities Help 745 Ahd
Acquizition iz ztopped.
.00 kSais

)%I—ﬂ g}%ﬂa.mwmu e 3}%‘|5.nnwmu e 4)

_{-{r : : - Dk Eeceivinédata%u@%uﬁ
Rod

J;_I_'-‘F -

1£—r|J[ T:fc,j i 5 L -“ o

1

*_Ji CTE

PaugTeY 1 |.H ] FENTIAEY LLJLM el FIF RN [T OF PTY L -I.‘J_ (PN TR TP TR TR PR | POpy T AT (PP} Ll b L

[t olexis ﬂlﬁﬂﬂms#div Mﬂn.ns 4|n|r| ﬂ|2.5w i’ﬁ
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4.1.2.2 Transfer files using none setting.

Sendng a file in none node

a6 0y

sending éata Mane

+

" g |il|||”“ bz

+
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Receiving a file in none node

Eile Control Setup  Measure  Analyze  Uilities Help 853 A
Acquizition iz ztopped.
.00 kSais

)N LB O L.EEE- O

‘{—{r ; D15 Iéﬁeceivinédata Nuine
iy
1F‘|;_—r|J[ T:Eg e e % -
T
i i3
*ﬁ CTS

HWHWWWWWM e

[t olexis ﬂlﬁﬂﬂms#div Mﬂn.ns 4|n|r| ﬂ|2.5w i’ﬁ

4.1.2.2 Sending/ Receiving SM5 bl ock node.

TBD
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4.3 \Voice connectivity.

The D15 is an OEM Data & Voi ce nodul e.

The voi ce connectivity can be done in two main channels —
anal oge voice, Digital voice.

4.3.1 Di gital voice:

The Digital voice is done using the Mdtorola DCS bus.

This bus is an Mdtorola Propriretry bus and details can be
recei ved after an agreenent.

Ceneral connecti ons:

Illlllllll

Illllllll

In case that the D15 is connected to a standard Mdtorola Car
Kit the TS |ine should be connected to VCC in order to turn On
the unit using the Ignition line.
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4.3.2 Anal og Audi o.

The D15 is driving out the anal og audi o detected by the radio.
The D15 is not including any audi o drivers. The user have to

i nclude the audio drivers in is application.

An exanple for audio drivers can be seen in the EV board
appendi x ?7?.

The D15 can provide the analog audio in tw ways:

- Analog audio to by drived to an Headset — Default.

- Analog audio wth Echo canceller activated — for Hands free
appl i cations.

When an Headset is used in the user application than audio
drivers for the headset are needed.

When an external Speaker and M crophone are used drivers for
themare required and activation of Echo canceller in the D15
DSP i s required.

To activate the Echo canceller you need to type an AT conmand
in the Data port.

ATs96=1 will activate the Echo canceller.

ATS96=0 wi | | disable the Echo canceller.

The bl ock diagramfor the required drivers are shown bel ow,
But detaill ed exanple of drivers design you can see the
Eval uati on board desi gn, Pharagraph ??2.
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SPKR

12v

< Selection

FCC ID: IHDT6AC1

D15

we @ \T
Headset .H'\.{ >

T

Hands Free
Selection

vce > Vref
(for Audio amp)

Hands Free
Selection via
ATS96 command.

The requirements fromthe drivers and audi o devices are the

foll ow

M crophone i npedance:
S/Nratio

Gain from headset to D15 (A2)
Frequency response

(i ncl udi ng m crophone)

D15 i nput i npedance
TX Distortion

Speaker phone Load

S/'N

Gain from D15 to Headset (Al)
Frequency response

(1 ncl udi ng SPKR)

D15 out put i npedance

Di stortion

Typi cal 700W

M ni nrum 35dB

45 — 49 dB

-11 to +1 dB 300 to 3400Hz.

10KW
Maxi num 5%

25 to 39W

M ni nrum 35dB

-13 to -9 dB

-10 to +1 dB 300 to 3400Hz.

<1KW
Maxi num 5%
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The Audio route for the different devices is descrived in the
foll owi ng table:

Configuration Setup and aAudi 0 Routing in D15

1. HF Refer to External Speaker & M crophone connect ed.
2. DHFA refers to External Car kit.
3. Correct setup are in bold letters.

Configuration Setup Audi o Route to...

O f hook handset Handset .
(overrides all other conditions)

On hook handset, or absence of handset: -

- HF + HF was sel ected by AT command - HF external Speaker with Echo cancel ling
- HF + HF was not selected by AT command - HF External Speaker, WO Echo cancelling
- DHFA - DHFA Speaker

- Headset + HF was sel ected by AT command - Headset with Echo Cancelling

- Headset + HF was not selected by AT command |- Headset WO Echo Cancel | ing
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5. Desi gn Consi deration

5.1 Power supply considerations. Current requirenments in each

node.

5.2 Audio considerations.to refer to EV board chepter in
appendi x. Car Kit connectionsl .

5.3 Data port considerations & Levels.
5.4 SIMcard considarations.

5.5 ESD consi derations.

5.6 Antenna

5.7 Software

5.8 Mechanica

5.1 Power supply consideration.
5.1.1 Power Supply | osses.

The D15 is specified to operate from3.0V to 6.0V. In order to
be able to work in the |owest battery values it is inportant
to verify the losses in the power supplies lines, Flat cable
and in the user PCB.

The D15 is a GSM phone that transmts in pul ses of about 0.5n5
any 4nS. The Peak current is about 1.5A

The VCC line will drop down in the TX peri ods:

Transm t

Peri ods X X X

Voo A L I

In order to mnimze the Dit is recomended to use a short
Fl at cable as possible and to put a 1000uF capacitor (or
maxi mum possi ble) in the D15 VCC i nput.

5.1.2 Current consunption in D15:

In order to design the power supply correctly you need to take
i n account the current consunption of the D15 in the different
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nodes.

Mbde Current consunption
D15 with no <11mA Typical 10mA
accessory when no

call is in process

D15 with no < 50mA.

accessory but TS or

RTS are ON

D15 duri ng <180mA typi cal

searching tine

average 80mA.

D15 with DSC bus
accessory(like
Handset) when no
call is in process

Typical 40 mA

D15 during a cal
I N maxi mum power
| evel

<1.5A Peak, Average
300mA.

D15 during a cal
i n GSM power | evel
#10 (for Exanple)

<0. 7A Peak, Average
175mA
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5.1.3 How / Wen to nmake the unit to wakeup.

If the D15 will have no accessories and the unit is canped the
D15 will go to a "sleep node" (current save node).

During this period of tinme the RS232 is not responding to any
command fromthe DTE device.ln order to make the unit to wake
up when the DTE will |ike to communicate with the radio the
user have two options:

1. Activate the RTS During all the DTE/DCE dialog. (Internaly
the TS line will be activated). After the comrunication
di sable the RTS in order to go back to sl eep node.

2. Activate the TS During all the DTE/ DCE dial og. After the
comruni cation disable the TS in order to go back to sl eep
node.

Note: If the RTS or TS line will be active all the tine the
unit will not switch to Sl eep node and the avarage current
consunption without a call will be arround 50mA

Ti m ng di agrans shoul d be added. - TBD
5.2 Audio circuits consideration.

The D15 is able to make a voice call as well as Data calls.
In voice calls the audio can be routed in a few channel s:

Digital audio chanel - Audio is sent via the DSC bus.
Anal og audi o channel - Drived externaly to audi o devi ces.

Anal og audi o channel in Hands free node - D15 sens the
audio out wth the Echo canceling ON in the DSP, External
drivers are required.

The Sel ecti on between each one of the channels can be done
according to the table XX in paragraph 4. 3. 2.
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5.2.1 Digital audio.

In case of digital audio channel a DCS drives is in used. The
consi deration that should be taken in this case is to be aware
of the present of the hook switch. The hook switch wl|
destinguish if the handset is In/Qut of use.

There are two DSC bus accessories for audio defined for the
D15:

Ext ernal Handset.
DHFA - Car Kit for Hands Free.
5.2.2 Anal og Audi o0 wi thout Handsfree.

The D15 will drive the audio out/in in order to all owed a
voice call. In order to connect an Headset it is needed to
anplified the speaker and m crophone channel s.

An exanpl e for these drivers can be seen in Apendi x ?? EV
boar d.

O her point to be taken in consideration is the Buzz noise

exi sting in GSM phones due to the transm ssion rate (217Hz).In
order to mnimze this noise the D15 have a separate ground
for the analog circuits.

Cust oner side D15
] ] Anal og
| < | Crcuits
Anal og {
Ground |
Digital G ound CirIESig{g
PS Digital G ound
'_ —J
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The mai n probl em causing the Buzz is drops in the Gound |ine
because the peak current during TX node. In order to mnimze
the Buzz the follow ng acts shoul d be done:

- Use short Flat cabl e.

- Connect the analog ground fromthe D15 to all the anal og
circuits in the custonmer application w thout connecting them
to the power supply ground.

- all the capacitors to ground in the audio circuits should be
connected to the anal og ground.

- Any reference voltage that may be used shoul d have the
external capacitor connected to the anal og ground.

5.2.3 Anal og Audi o with Handsfree

The audio In/Qut fromthe D15 for anal og Handsfree are the
sane as for non Handsfree. All the consideration from Paragraph
5.2.2 are applicable for this node too.

The additional consideration in this case is to switch the D15
DSP to Echo cancel I i ng node.

In oreder to switch to handsfree node use the RS232 port by
sending a switch comand.

ATS96=1 Echo canceller is activate. (Handsfree)
ATS96=0 Echo canceller is disabled. (headset - Default)
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5.3 Data port considerations.
5.3.1 Data | evels.

The D15 data lines are operating in O to 5V logic. Al the
In/Qut signals are bufferd by an MC74VHCT244 buffer.

DIR, DSR, RTS, CTS, DCD lines are "1" (active) in OV and "0"
(inactive) in 5V.

The signal treshoul ds are:

Vih 2.0V mn.

Vil 0.8V nmax.

Voh 4.4V mn. @50uA or 3.8V nn. @8mA.

Vol 0.1 max. @50uA or 0.44V @ 8mA.

5.3.2 Sel ect the data node:
The D15 can support two different nodes of operation:
Soft Gsm - For PC applications.

RS232 full flow control - Ceneral applications.

The RS232 is the default node and no action is needed to
switch to this nopde.

The Soft Gsmrequire hardware connection to two |ines.
Down |ink pin should be connected via 22KChm to ground.

DSC _EN pin shoul d be connected via 22KOhm to ground.
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5.4 SIMIines consideration.

The SIMcard can be used in 3 different ways: Internaly in the
D15, Externaly by connecting a socket in the custoner
application and renotly via the DCS bus.

In case of externaly connection the customer concern should be
for Full Type Approval that may require submttion for testing
in case that the SIMIlines will be I onger than 10cm

Thi s Paragraph shoul d be conpl et ed.

5.5 ESD consideration - TBD
5.6 Antenna - To take from D10 nmnual .

5.7 Software - TBD
5.8 Mechanical - TBD

7. Appendi x

7.1 Specifications

Physi cal

Form factor: PCMCI A type 111, no PCMClI A connect or

Si ze: d15 DV St andard: 53. 92x85. 61x10. 4nm
(see drawi ngs in this spec)
d15 DV Slim 44.28x88. 45x10. 4nm
di5 DVG with GPS: 44. 74x88. 45x17. 6nm
di5 DV DI N: 40x80. 2x7.5 mm

Mount i ng: Four 2.43mm @ hol es provided on non DI N nodel s

Wi ght : D15 DV Standard: 399
D15 DV SIim 35. 5¢g
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D15 DVG with GPS: 499
D15 DV DI N 229
Vol une: D15 DV St andard: cc
D15 DV SIim cc
D15 DVG wi th GPS: (ofo
D15 DV DI N (ofo
Housi ng Pl asti c housi ng PC/ ABS
mat eri al :
I nterface d1l5 DV Standard / Slin 36 pin ZIF socket @
connector: DVG 0. 5nm pi tch
ELCO #04- 6240- 036- 800
dl5 DV Vertical Board 28 pin dual in line
Only: Header @l..27 pitch
(SAMIEC # FTSH- 114 -01-
L- DH)
d15 DV Horizontal Board 28 pin dual in line pin
Only: socket @.27 pitch
SAMTEC # CLP-114-02-L-D)
RF out put MVCX Jack (fenmale) 50W GSM and GPS Mati ng
connector: connectors Plug (Male)
Coax Huber - Shuhner Johnson Component s
RGL78 11- MMCX- 50-1-1 135-3302- 001
RG316 11- MMCX- 50- 2- 3 135-3403- 001
Envi ronnent a
I
Qper at i onal -30 to +60 degrees C
t emper at ur e:
St or age -40 to +85 degrees C
t emper at ur e:
Shock: 20 gs with 11 mllisecond duration, 20 inpacts
in three nutual ly perpendicul ar pl anes
Vi brati on: | S-19: 1.5g acceleration, 5to 500 Hz @0.1
octave/mnute in three nmutual ly perpendi cul ar
pl anes
Per f or mance
Oper ati ng GSM 900MHz, DCS 1800MHz, PCS 1900MHz.
systens
Vol t age: ® 3.0 to 6V
Current: 10 mA Stand by
150uA of f current
300mA avg. in call at power level 5
1.2 A peak @217 Hz at power |evel 5
Power out: GSM — Power levels #19 to 5, 5dBmto 33dBm per

ETSI .
DCS — Power levels # 15 to 0O, 0dBmto 30 dBm per
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SIM Card
Reader: ©

| nterface:

Host Protocol:

ETSI .
PCS — Power levels # 15 to 0, 0 dBmto 30 dBm per
FCC.
Options: 1. Internal - chip SIMCR 3/ 5V SI M
2. External - Local interface 3/5 SIM
3. External - Renote interface (DSC
interface) 5V only
Opti ons 1. 9 pin RS232 Serial Asynchronous
full flow control , 5V logic |evel
2. 4 pin RS232 Serial Asynchronous
using SoftGsm SWfor PC applications, 5V logic
| evel s.
3. Motorola Proprietary DSC Bus
4. | RDA comuni cation — In DI N nodel s
only.
AT commands i ncl udi ng GSM 07. 07 and GSM 07. 05
(see Devel opers manual for specific AT commands
support ed.
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Dat a:

PC FAX:
SMVE:

Voi ce Call:

Audi o:

GPS:

MOTOROLA, INC. FCC ID: IHDT6AC1

Transparent/ Non transparent up to 14. 400 bps.

- V.42 bis when using Soft GSM only.

Class 1,2 group 3 when using SoftGSM only
Send and receive (PDU and bl ock node per GSM
07. 05)

Supported I/Owth external H SET

Anal og — Full duplex I/O on interface connector
Digital — Mdtorola Proprietary DSC Bus

| ndependent GPS receiver on GPS nodel only

GPS (TXD, RXD, 1PPS, RTCM Antenna Voltage) Functions are
avai l able on the ZI F and DI N header/socket connector at 3V
| ogi c | evels.

1. 12 parallel channel

2. L1 1574, 42 Mz

3. Code plus carrier tracking (carrier aided
t racki ng)

4. Positional accuracy: 100 neters 2dRVMS with SA
as per DoD specifications, |less than 25 neters
SEP wi t hout SA

Addi ti onal specifications available on request
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