EH-MA46
@ E hong Transmit Data Module Data Sheet

EH-20170201-DS Rev2.2
Ehong Technology Co.,Ltd

= Bluetooth Radio
Fully embedded Bluetooth® v2.1+EDR
Class1l module
TX power +17dbm,-84dbm RX sensitivity
128-bit encryption security
Range up to 300m
Integrated chip antenna or U.FL port

Multipoint capability(7devices connected at the
same time)

e Support Profiles
SPP (Master and slave)
iAP (ipod accessory protocol)
HID (Slave)
User Interface
- Send AT command over UART
- Firmware upgrade over USB

- With SPP service active: 560kbps transmission
speed (UART)

- PCM interface
12C interface(Master )
General /0

10 general purpose 1/Os

2 analogue I/O

Single voltage supply: 3.3V typical
Small form factor: 25.8 x 13.4 x 2.2mm
Operating temperature range: -40 °C to 85 °C

Feb 2, 2017

Ehong ®Professional Bluetooth Solutions Provider



¥ Ehong

Bluetooth Transmit Data Module

VERSION HISTORY

Version Comment
V1.0 Current consumption added
V1.1 Certification information updated.
V1.2 Update packing information
V1.3 Update contact list
V2.0 Update Bluetooth Ver
V2.1 Update product code
V2.2 Addition Version History

Confidential and Proprietary — Ehong Technology Co.,Ltd

NO PUBLIC DISCLOSURE PERMITTED: Please report postings of this document on public servers
or websites to: DCC@ehonglink.com

Restricted Distribution: Not to be distributed to anyone who is not an employee of either Ehong
Technology Co.,Ltd or its affiliated companies without the express approval of Ehong Configuration
Management.

Not to be used, copied, reproduced, or modified in whole or in part, nor its contents revealed in any
manner to others without the express written permission of Ehong Technology Co.,Ltd.

This Bluetooth trademark is owned by the Bluetooth SIG Inc., USA and is licensed to Ehong
Technologies. All other trademarks listed herein are owned by their respective owners.

©2016 Ehong Technology Co.,Ltd. All rights reserved.



© €Ehong

EH-MA46

1. Contents
N B =T ol 4T o] § o o OO T TSSO TE ST PO PP PPTPPPTURPTPPRROOR 5
2. APPIICALION ettt bbb b bbb bR R R R h R £ R R R bRt h Rt h b et b e 5
G T o Y AV o o o To LU Tt A 10 T 1 o 1= LYo S 5
4, EICtriCal CharaCteriSTiC . ...ciiiiiiiiiicreirsees et rer et nen e 6
4.1. Recommend Operation CONITIONS .........ccceiiiiriiiiieeisee bbbt nenes 6
4.2, ADbSOIUtE MaXimMUM RELING .....c.oiiiiiiiiiiiiee bbbttt bttt b bbb e 6
4.3, POWET CONSUMIPLIONS ..ottt ettt b bbbkt b bbbt b ettt bbbt b e anes 6
4.4,  Input/output Terminal CharaCteriStCS .........cccviiiiiiiiireer bbb 7
441, DIgItal TEIMMINAIS. ....ciiiiiiiiicee bbbt b et b et b e nen e s 7
AA.2. USB ..ot E bR R R R R e R R e Rt R et E bt b s 7
5. Pinout and Terminal DESCIIPTION ...c.cciiiiiiiice bbbt 8
L0 =T o IO o] oo [0 = LT o USSR 8
6. PRYSICAI INTEITACES ....cuiiiiiciiic bbbttt b et bbbt e et b s 9
8.1, POWET SUPPIY .ottt ettt e b bbbt bR bRt bttt be e b e e 9
L T = SRS UPTRR 10
L0 T [ TSRS 11
G N [ SO URS 11
L TR U Y o SRS 11
LT TR 1 O 1V - T = ST 12
6.6.1. ApPPIe IOS CP referenCe deSIGN ..ottt 12
B.7.  PCOM INTEITACE .....ccuiiiiiitiie ettt et bbbt n et r e nr e 13
6.7.1. PCM INterface MAaSIEIISIAVE...........ccciiiiiiiiieie e 13
6.7.2.  LONG FramME SYNC ...ttt ettt bbbt et h e b bt e bt et e sn e s beesbeenbeeneenes 14
B.7.3.  SNOI FramE SYNC ..o bbbttt b bbbt nne b 14
6.7.4.  MUII-SIOt OPEIALION ... .ccuiiiiiiiiiitie et bbbttt b e bbb bt b e ae e nn b e 15
B.7.5. G I INEEITACE......c ittt r et bt r et r e nr et b e nr e r e nn e an e 15
6.7.6.  Slots and SAmMPIE FOIMALS ......ccoiiieiiiieiee et sra e e e see e e 16
6.7.7.  AdAItIONAI FEAIUIES ......cooiiiiriiricieie ettt 17
6.7.8. PCM Timing INfOrMALION .......coviiiiieie ittt sna e nee e e 17
8.8, USB o E et r e E et R e E et R et R et 20
7. EH-MAZ46 REFEIENCE DESIGN ..ottt et b et b bbb e b sbe bt et e e ne e e e b e nbe b 21
8. Mechanical and PCB Footprint CharaCteriStiCS .......cooiiiiiiiiiiieie et 22
9. RF LAYOUT GUIAEIINES ...ttt b e b nn ettt nr et b e nn e b nn e b nn e 22
O TR == o3 =T 11 o USSP 23
11. Soldering RECOMMENUALIONS .....ccviiiieieice et e et s te st e reeneese et e eestesbesneenaeeeseneenrens 23

Ehong ®Professional Bluetooth Solutions Provider page 3 of 23



© €Ehong

Bluetooth Transmit Data Module

12, CONTACT INTOTMMALION 1.iieiiie ettt e et e e e ettt e e s ebt e e e e sabeeessabtseesbbasesssbeeessbensesbbnessasbensesans 23

2. Table of Tables

TABLE 1: RECOMMENDED OPERATING CONDITIONS ......utiiiteiitteiteesteesteesteessseesitessnsessssesnsessssessnsesssssssnsessssessnsessnns 6
TABLE 2: ABSOLUTE MAXIMUM RATING RECOMMENDED OPERATING CONDITIONS ....cccoitiiiiiiiieeitieeeeeiiee e enreeeeenreeas 6
TABLE 3: POWER CONSUMPTIONS. .....uuttiiiitteeeietteeeeeteeeesitteseaatteeeaasessssissessaassessaassseesasseseaassssesassasassassesesassseessssssessssseeesn 6
TABLE 4. DIGITAL TERMINAL ....tvtiiiitieeeittee e ettt e eetteeeeetteeeaatteeeasaseeeessseseaasbeeeaaaseseessseeeaasbsseeassasaessbseeeaastseeeasseeeesasreeesn 7
TABLE 5. USB TERMINAL ....veiittiiiiee ittt ste e sttt este e s te e steesateesateessbeesataesstaeaabeesabeeaabeessbeeenbeeasbeesabeessbeeanseessteesnteesteeenreensres 7
TABLE 6: PIN TERMINAL DESCRIPTION ....ceciittiieiititeeiitteeeeetteeeeeteeeestteeeaatbeeesaaseseessseeeaassaeeesssseesbseeesatseeesasseeesassenean 9
TABLE 7: PIN STATUS ON RESET .1iiiiititiiiitteee i ittt e e ettt e e setteeesstbteeeebeesesetaeseaasbteseaassseeaasbesasasbeeseassseessbeeesssbreeeaseeeesassens 10
TABLE 8: POSSIBLE UART SETTINGS....iiiitttieiitieeeiittteesitteeeasteesssitsseesisseseaassseesassssesssssssessssesessssseessssssessssessesnssseesnsens 11
TABLE 9: PCM MASTER TIMING ...cciutitieitiee e s ittt e e eite e e s itte e e s s ttee e e sateaeesaaeseaasseeeeantsseeasstesaeasteeeeanssseessseaesasteneesnseeeesnnsnns 17
TABLE 10: PCIM SLAVE TIMING ...eeiiiutitieitiee e sttt e e sttaeeesitteeeastteeesssteseesaeeaaaastseeeassseessssesesastseseassseessssesesssseesesnseseessnsnes 19
TABLE 11: USB INTERFACE COMPONENT VALUES ....ccciittiieiitiieeeiittreesitteeeassteeesstnseessssesessssssssassssessssssesssssssssnsnseessnsens 21

3. Table of Figures

FIGURE 1:
FIGURE 2:
FIGURE 3:
FIGURE 4 :
FIGURES :
FIGURE 6:
FIGURE 7:
FIGURE 8:
FIGURE 9:

FIGURE 10:
FIGURE 11:
FIGURE 12:
FIGURE 13:
FIGURE 14
FIGURE 15:
FIGURE 16:
FIGURE 17:
FIGURE 18:
FIGURE 19:
FIGURE 20:
FIGURE 21:

PINOUT OF EH-IMMAUG ...ttt ettt ettt e e et e e e et e e e e eabe e e e enbte e e ebteeeeenraeeesnbaeeean 8
POWER SUPPLY PCB DESIGN........uitiiiitiiie ittt e s ettt e e ettt e eettee e e ettte e e etae e e s etbeeeaatbaeessbaeessbaeeesasssesessseeesisreeeas 10
CONNECTION TO HOST DEVICE-.......etiiiitiiieeiteee e ittt e e ettt e e e etteee s sbteeeaetteeesesbeeessbaeeeaabaseesasbeeessnbaeeeansreeessasees 11
EXAMPLE EEPROM CONNECTION WITH I2C INTERFACE ....cccoitviiiiiiiee e citteeeeetee e et e setvee e etae e e enrae e enveas 12
APPLE CO-PROCESSOR 2.0C ....cciiiiiieiiiie e itiee e ettt e e st e st e e e st e e e eata e e e s bt e e e e steeesantaeeesstaeeeansteeeesnnaneesnsreeenn 12
CONFIGURED PCM AS A IMMASTER ....utiiiiitiee e ittt e ettt e s sttt e ettt e e s ettee e e satae e e atteeeasaseeeeasteeesanteeeesnnteeeeansreeeanes 13
CONFIGURED PCM AS A SLAVE ... ittiie i itiee e ettt eettee e st e e ettt e e s ettee e s stba e e e atteeeaaaseeeeasteeesanteeeesabaeeessteeeeanes 14
LONG FRAME SYNC (SHOWN WITH 8-BIT COMPANDED SAMPLE) .....veiveiiieitiesteesteevesvesseesseesseesseesaessnessnns 14
SHORT FRAME SYNC (SHOWN WITH L16-BIT SAMPLE) ......cutiitirteniaiirteeetesiesieiesiesessesse et sne s snenes 15
MULTI-SLOT OPERATION WITH TWO SLOTS AND 8-BIT COMPANIED SAMPLES .....ccvveeeiveeeecvieeeeeeree e 15
(08 B [N = 2= ol =SOSR 16
16-BIT SLOT LENGTH AND SAMPLE FORMATS . .....utiieeiittie e eeteee e eeteeeeeettee e e eteeeeseateeeeetteeesenteeeeseseeeessssaeeeanes 16
PCM MASTER TIMING LONG FRAME SYNC .....uoiiiiiiii ettt ettt et ee e e sttt e e e stee e s sateaesstteeeesntaeassneeeesassneeennes 18
PCM MASTER TIMING SHORT FRAME SYNC ....eiiiiiiiiiiitiie ettt e e sttt e e e sttt e e e stee e e stteeesstteaeesntaeaesaaeeesassaeeeanes 18
PCM SLAVE TIMING LONG FRAME SYNC ....ccutiiiiiiiie e ittt eitee e e sitveeesstte e e s steeeesateaeasstsesesnseeasssseesssssseenanes 19
PCM SLAVE TIMING SHORT FRAME SYNC .....utiiiiiiiie e it eiiee e st e e e ettt e e stee e e saaeaeastteeeesnnaeaesnreeesaseaeeeanes 20
(] = N 610] N1\ =log 1 [0 N LSRR 20
=== = N[0 = =] ] N SRR 21
RECOMMENDED PCB MOUNTING PATTERN (UNIT: MM, DEVIATION:0.02MM)TOP VIEW.......cccervivriennnn 22
CLEARANCE AREA OF ANTENNA ...ooiiitete e ettt e eeteeeestteeesetteeesesseeesseseeesaasseeesasssesessssesesssseeesassseeessnseeessaseneean 22
PACKAGING (PALLET) oiitiiiticiti ettt ettt sttt ettt s et s bttt et e et e st e s b s sbe e sbeetesatesbtssbeesbaesbeesbeestearessreas 23



© €Ehong

EH-MA46

1. Description

The EH-MAA46 is an easy to use Bluetooth module, compliant with Bluetooth v2.1+EDR. The
module provides complete RF platform in a small form factor.

The EH-MAA46 enables electronic devices with wireless connectivity, not requiring any RF
experience or expertise for integration into the final product. The EH-MA46 module, being a
certified solution, optimizes the time to market of the final application.

The module is designed for maximum performance in a minimal space including fast speed
UART and 10 general purpose I/O lines, 2 analogue /O lines, several serial interface options, and
up to 600 kbps transmission speed with SPP service active, 200 kbps with iAP service active.

The module is internal antenna and 26MHz crystal. Embedded Bluetooth AT command
firmware is a friendly interface, Support different Bluetooth profiles, such as SPP, HID, iAP and
etc. iAP over Bluetooth using apple’s authentication coprocessor.

Customers using the Apple authentication IC must register as developers, to become an
Apple certified MFI member. License fees may apply, for additional information visit:
http://developer.apple.com/programs/which-program/index.htmil.

Certlfled MFI devel®pers developing electronic accessories that connect to an iPod®
iPhone® , and iPad™ can gain access to technical documentation, hardware components,
technlcal support and certification logos.

Customized firmware for peripheral device interaction, power optimization, security, and other
proprietary features may be supported and can be ordered pre-loaded and configured.

2. Application

 Serial cable replacement

* M2M industrial control

= Service diagnostics

» Data acquisition equipment
» Machine controls

= Sensor monitoring

= Security systems

= Mobile health.

3. EH-MA46 Product numbering

EH-MA46(B)

............. Company Name(Ehong)
MA46 ............ Module Name , Antenna
B = e U.FL Connector

Ehong ®Professional Bluetooth Solutions Provider page 5 of 23
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4. Electrica

| Characteristic

4.1. Recommend operation conditions

Bluetooth Transmit Data Module

Operating Condition Min Typical Max Unit
Operating Temperature Range -40 - +85 °C
Supply Voltage +2.7 +3.3 +3.7 \%
AlO Voltage - - 1.8 \%
PIO Voltage +2.7 3.3 +3.7 Vv
RF frequency 2400 2441 24800 MHz

4.2. Absolute Maximum Rating

Table 1: Recommended Operating Conditions

Rating Min Max Unit
Storage Temperature Range -40 +120 °C
PI1O Voltage -0.4 +3.7 \%
AIO Voltage -0.4 1.8 \%
VDD Voltage -0.4 +3.7 \%
Other Terminal Voltages except RF -0.4 VDD+0.4 \%

Table 2: Absolute Maximum Rating Recommended Operating Conditions

4.3. Power consumptions

Operating Condition

Standby, without deep sleep 1.23 1.77 - mA
Standby, with deep sleep 0.05 0.28 - mA
Inquiry window time ®) = - 40 mA
Connected (Deep sleep 1.23 3 10 mA
disable, sniff® enable )

Connected (Deep sleep on, 0.02 15 10 mA
sniff® enable)

Connected with data transfer 5 15 30 mA

Note :

Table 3: Power consumptions

Power consumption depends on the firmware used. Typical values are shown in the table.
In Sniff mode, the duty cycle of the slave’s activity in the piconet may be reduced. If a
slave is in active mode on an ACL logical transport, it shall listen in every ACL slot to the master traffic,
unless that link is being treated as a scatter net link or is absent due to hold mode. With sniff mode, the

@sniff mode -----
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time slots when a slave is listening are reduced, so the master shall only transmit to a slave in specified
time slots. The sniff anchor points are spaced regularly with an interval of Tsniff.
®Radio on(Inquiry )----Search time is 22 seconds

4.4. Input/output Terminal Characteristics

4.4.1. Digital Terminals

Supply Voltage Levels Min Typical Max Unit
Input Voltage Levels

VL input logic level low -0.4 - +0.8 \%
Vi1 input logic level high 0.7vDD - VDD+0.4 \%
Output Voltage Levels

VoL output logic level low, lo. = 4.0mA - - 0.2 \%
Vow output logic level high, lon = -4.0mA VDD-0.2 - - \%
Input and Tri-state Current

Strong pull-up -100 -40 -10 MA
Strong pull-down 10 40 100 MA
Weak pull-up -5 -1.0 -0.2 MA
Weak pull-down 0.2 +1.0 5.0 MA
I/0 pad leakage current -1 0 +1 MA
Ci Input Capacitance 1.0 - 5.0 pF

Table 4: Digital Terminal

4.4.2. USB
USB Terminals Min Typical Max Unit
Input Threshold
VL input logic level low - - 0.3vDD Vv
V1 input logic level high 0.7vDD - - \%
Input Leakage Current
GND < VIN < VDD® -1 1 5 A
Ci Input capacitance 2.5 - 10.0 pF
Output Voltage Levels to Correctly Terminated USB Cable
VoL output logic level low 0.0 - 0.2 \%
Von output logic level high 2.8 - VDD \Y

Table 5: USB Terminal
(a) Internal USB pull-up disable

Ehong ®Professional Bluetooth Solutions Provider page 7 of 23
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5. Pinout and Terminal Description

5.1. Pin Configuration
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Figure 1: Pinout of EH-MAA46

1/0 Type ' Description
1 GND Ground Ground
2 VDD_3V3 3V3 power input 3V3 power input
3 PIO2 Bi-directional with Programmable input/output line

programmable strength
internal pull-up/down

4 PIO3 Bi-directional with Programmable input/output line
programmable strength
internal pull-up/down

5 UART_RTS CMOS output, tri-state, with UART request to send active low
weak internal pull-up

6 UART_RX  CMOS input with weak UART data input
internal pull-down

7 PCM_OUT CMOS output, tristate, with Synchronous Data Output
weak internal pull-down

8 USB_DP Bi-directional USB data plus with selectable internal 1.5K
pull-up resistor
9 USB_DN Bi-directional USB data minus
10 UART_CTS CMOS input with weak UART clear to send active low
internal pull-down
11 PCM_IN CMOS Input, with weak Synchronous Data Input

internal pull-down
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12 PCM_CLK  Bi-directional with weak Synchronous Data Clock
internal pull-down

13 PCM_SYNC Bi-directional with weak Synchronous Data Sync
internal pull-down

14 GND Ground Ground

15 GND Ground Ground

16 VDD_3V3 3.3V power input 3.3V power input

17 RESET CMOS input with weak Reset if high. Input debounced so must be
internal pull-down high for >5ms to cause a reset

18 P106 Bi-directional with Programmable input/output line
programmable strength
internal pull-up/down

19 P1O7 Bi-directional with Programmable input/output line
programmable strength
internal pull-up/down

20 P104 Bi-directional with Programmable input/output line
programmable strength
internal pull-up/down

21 SPI_CSB CMOS input with weak Chip select for Synchronous Serial
internal pull-up Interface active low

22 SPI_CLK input with weak internal pull- Serial Peripheral Interface clock
down

23 SPI_MISO  CMOS output, tri-state, with Serial Peripheral Interface data output
weak internal pull-down

24 SPI_MOSI  CMOS input, with weak Serial Peripheral Interface data input
internal pull-down

25 PIO5 Bi-directional with Programmable input/output line
programmable strength
internal pull-up/down

26 UART_TX  CMOS output, tristate, with UART data output
weak internal pull-up

27 AIOO Bi-directional Programmable input/output line

28 GND Ground Ground

Table 6: PIN Terminal Description

6. Physical Interfaces

6.1. Power Supply

The module DC3.3V power input.
Power supply pin connection capacitor to chip and pin as far as possible close
Capacitor decouples power to the chip
Capacitor prevents noise coupling back to power plane.

Ehong ®Professional Bluetooth Solutions Provider page 9 of 23
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Chip
pin

VCC GND

Figure 2: Power Supply PCB Design

6.2. Reset

The module may be reset from several sources: RESETB pin, power-on reset, a UART break
character or via software configured watchdog timer.

The RESETB pin is an active high reset and is internally filtered using the internal low frequency
clock oscillator. A reset will be performed between 1.5 and 4.0ms following RESETB being
active. It is recommended that RESETB be applied for a period greater than 5ms.

Pin Name / Group Pin Status on Reset

PIOs ' Input with weak pull-down

AlOs Output, driving low

PCM_OUT Tristated with weak pull-down
PCM_IN Input with weak pull-down
PCM_SYNC Input with weak pull-down
PCM_CLK PD

UART_TX Output tristated with weak pull-up
UART_RX Input with weak pull-down
UART_RTS Output tristaed with weak pull-up
UART_CTS Input with weak pull-down
USB_DP Input with weak pull-down
USB_DN Input with weak pull-down
SPI_CSB Input with weak pull-up
SPI_CLK Input with weak pull-down
SPI_MOSI Input with weak pull-down
SPI_MISO Tristated with weak pull-down
RESETB Input with weak pull-up

Table 7: Pin Status on Reset
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6.3. PIO

EH-MA46 has a total of 10 digital programmable 1/O terminals. They are powered from VDD
(3.3V). Their functions depend on firmware running on the device. PIO lines can be configured
through software to have either weak or strong pull-ups or pull-downs.

Note:
All PIO lines are configured as inputs with weak pull-downs at reset.
Any of the PIO lines can be configured as interrupt request lines or as wake-up lines from sleep modes.

6.4. AlO

EH-MA46 has 2 analogue I/O terminals. Their functions depend on software. Typically ADC
functions can be configured to battery voltage measurement. They can also be used as a digital
PIO.

6.5. UART

This is a standard UART interface for communicating with other serial devices. The UART
interface provides a simple mechanism for communicating with other serial devices using the
RS232 protocol.

The UART CTS and RTS signals can be used to implement RS232 hardware flow control where
both are active low indicators.

Parameter Possible Values

Baud Rate Minimum 1200 baud (£2%Error)
9600 baud (<1%Error)
Maximum 3M baud (<1%Error)
Flow Control RTS/CTS or None
Parity None, Odd or Even
Number of Stop Bits lor2
Bits per Byte 8

Table 8: Possible UART Settings

CTS RXD

cts| Module

Host LXP RTS| Bluetooth

RTS TXD

Figure 3: Connection To Host device
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6.6. 12C Master

P106, PIO7 and PIO8 can be used to form a master I1°C interface. The interface is formed using
software to drive these lines. It is suited only to relatively slow functions such as driving a LCD,
keyboard scanner or EEPROM. In the case, PIO lines need to be pulled up through 2.2KQ
resistors.

Bluetooth Transmit Data Module

voo
t—
. ) 10nF
2.2KQ| 2.2KQ| 2.2KO =
u2
8hvcc  AofH

PIO[8] — Hwp A T E——¢
PIO[6] ShscL  A2E—4¢
PIO[7] S1SDA  GND A——4

Serial EEPROM =

Figure 4 : Example EEPROM Connection with 12C Interface

6.6.1. Apple iOS CP reference design

The figures below give an indicative overview of what the hardware concept looks like. A
specific MFI co-processor layout is available for licensed MFI developers from the MFI program.

GND VDD 3V3
VDD 3V3 =
VDD 373
_ | c1 [|oauF Ri
R2 GND c’:'”FD"||| i 10K
10K = Ul
| L [ g
GND VDD
SR i I2C_SDA nRESET ; —
—— NC C_SCL [
NC NC

CO-Processor 2.0c

Figure 5 : Apple Co-processor 2.0C
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6.7. PCM interface

PCM is a standard method used to digitize audio (particularly voice) for transmission over digital
communication channels. Through its PCM interface, the module has hardware support for
continual transmission and reception of PCM data, thus reducing processor overhead for
applications. The module offers a bi-directional digital audio interface that routes directly into the
baseband layer of the on-chip firmware. It does not pass through the HCI protocol layer.

Hardware on the module allows the data to be sent to and received from a SCO connection. Up
to three SCO connections can be supported by the PCM interface at any one time.

The module can operate as the PCM interface master generating an output clock of 128, 256 or
512kHz. When configured as PCM interface slave, it can operate with an input clock up to
2048kHz. The module is compatible with a variety of clock formats, including Long Frame Sync,
Short Frame Sync and GCI timing environments.
It supports 13-bit or 16-bit linear, 8-bit p-law or A-law companied sample formats at 8k
samples/s and can receive and transmit on any selection of three of the first four slots following
PCM_SYNC.
The module interfaces directly to PCM audio devices including the following:

® Qualcomm MSM 3000 series and MSM 5000 series CDMA baseband devices

® OKI| MSM7705 four channels A-law and p-law CODEC

® Motorola MC145481 8-bit A-law and p-law CODEC

® Motorola MC145483 13-bit linear CODEC
® STW 5093 and 5094 14-bit linear CODECs
® The module is also compatible with the Motorola SSI™ interface.

6.7.1. PCM Interface Master/Slave
When PCM is configured as a master, the module generates PCM_CLK and PCM_SYNC.

PCM_ OUT [] — =
PCM_IN [ -——
Ay
PCM_CLK [1 ——» 128/256/512kHz

I
PCM_SYNC [1 — SkHz

Figure 6: Configured PCM as a Master
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When PCM is configured as the slave, the module accepts PCM_CLK rates up to 2048kHz.

PCM_OUT [] —=
PCM_IN [] -4——
"ruu

PCM_CLK [] -#—— Upto 2048kHz

I
FCM_SYNC ] -4—— 8kHz

Figure 7: Configured PCM as a Slave

6.7.2. Long Frame Sync

Long Frame Sync is the name given to a clocking format that controls the transfer of PCM data
words or samples. In Long Frame Sync, the rising edge of PCM_SYNC indicates the start of the
PCM word. When the module is configured as PCM master, generating PCM_SYNC and
PCM_CLK, then PCM_SYNC is 8-bits long. When the module is configured as PCM Slave,
PCM_SYNC may be from two consecutive falling edges of PCM_CLK to half the PCM_SYNC
rate, i.e., 62.5us long.

FCM_SYNC | Lt & i f Fi

PCM_CLK | | | | |

PCM_OUT ——— 1 |

k3
.|
N
B
o]
|
[ o= |

PCM_IN Undefined | 1 [ 2 [ 3 [ 4 ]

o

|'3|?|E|._I-1-:e"|"|ed

Figure 8: Long Frame Sync (Shown with 8-bit Companded Sample)

6.7.3. Short Frame Sync

In Short Frame Sync, the falling edge of PCM_SYNC indicates the start of the PCM word.
PCM_SYNC is always one clock cycle long.
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PCM_SYNC [ ]

PCM_CLK | | | | | | |

remouT — 1|23 s]s|a|7|a]e[wo]|1]|z]rz]ra]es|e}—r

PCM_IN Undefined [1 [ 2 [3 a5 |a|7[a]e[o]ri]iz]12]14]s5]1e| undefined

Figure 9: Short Frame Sync (Shown with 16-bit Sample)

As with Long Frame Sync, the module samples PCM_IN on the falling edge of PCM_CLK and
transmits PCM_OUT on the rising edge. PCM_OUT may be configured to be high impedance
on the falling edge of PCM_CLK in the LSB position or on the rising edge.

6.7.4. Multi-slot Operation

More than one SCO connection over the PCM interface is supported using multiple slots. Up to
three SCO connections can be carried over any of the first four slots.

LOMG_FCM_SYMC | S T R

Or

SHORT_PCM_SYMNC |

PCM_CLK | | | | | |

oMot ——J 1 [2fafs]s|e|7s}{1]2]a][2]e]8]7 [eif—

PoM_IM DoNetCare| 1 [2[3|2|s|e]7]a[1]z2]2]2]s]s]7 ]2 |Donetcas

Figure 10: Multi-Slot Operation with Two Slots and 8-bit Companied Samples

6.7.5. GClI Interface
The module is compatible with the General Circuit Interface (GCI), a standard synchronous

2B+D ISDN timing interface. The two 64Kbps B channels can be accessed when this mode is
configured.
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FCM_CLX | | | | | | | | | | | |

remouT — 1|2 fafaf[sfe|7 sl [2]s]a]le]a]7]e}—
ronoin Bl 1 [z fala]s el 1]a]slalesla]r]e B

B1 Channe B2 Channsl

Figure 11: GCI Interface

The start of a frame is indicated by the rising edge of PCM_SYNC and runs at 8kHz. With the
module in slave mode, the frequency of PCM_CLK can be up to 4.096MHz.

6.7.6. Slots and Sample Formats

The module can receive and transmit on any selection of the first four slots following each sync
pulse. Slot durations can be either 8 or 16 clock cycles. Durations of 8 clock cycles may only be
used with 8-bit sample formats. Durations of 16 clocks may be used with 8-bit, 13-bit or 16-bit
sample formats. The module supports 13-bit linear, 16-bit linear and 8-bit p-law or A-law sample
formats. The sample rate is 8k samples/s. The bit order may be little or big endian. When 16-bit
slots are used, the 3 or 8 unused bits in each slot may be filled with sign extension, padded with
zeros or a programmable 3-bit audio attenuation compatible with some Motorola CODECs.

Sign

M Extension
pemour 41 22l a s el r]e]elmw]nra]a]mu]iele]b
BBt |
I Sample |

A 18-bit slot with B-bit companded sample and sign extension selected.

2-Bit
Sample

pemouT {1 J2fafsafs[e]7]s]efmw]nfur]nr]lu]s

8]

Zeros
I Padding

A 18-bit slot with 8-bit companded sample and zeros padding selected.

Sign
™ Extension ’|
1 |
L
5

pemout {1 [2]ala]s]e[r[afefm[nn]]alulnlul-
e |
Sample |
A 16-bit slot with 13-bit linear sample and sign extension selected.
L 13-Bit |
Sample |
remouT {1 [z2fz2fafs]e]r]e]e]m]nrz]a]mn]imle]b

Audio
Zain

A 18-bit slot with 13-bit linear sample and audic gain selected.

Figure 12: 16-Bit Slot Length and Sample Formats
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6.7.7. Additional Features

The module has a mute facility that forces PCM_OUT to be 0. In master mode, PCM_SYNC
may also be forced to 0 while keeping PCM_CLK running which some CODECS use to control
power down.

6.7.8. PCM Timing Information

Symbol Parameter Min Typical Max Unit
fmelk PCL_CLK 4MHz DDS generation. - 128 - kHz
Frequency Selection of frequency
is programmable. 256
512
48MHz DDS 2.9 - kHz
generation. Selection of
frequency is
programmable.
PCM_SYNC 8 - kHz
frequency
tmeikn® PCM_CLK high 4MHz DDS 980 - - ns
generation
o & PCM_CLK low 4MHz DDS 730 - ns
generation
PCM_CLK jitter 48MHz DDS - 21 ns pk-pk
generation
tameksynch ~ Delay time from PCM_CLK high to - - 20 ns
PCM_SYNC high
tameikpout ~ Delay time from PCM_CLK high to valid - - 20 ns
PCM_OUT
tameikisynet ~ Delay time from PCM_CLK low to - - 20 ns
PCM_SYNC low (Long Frame Sync
only)
tamcikhsynet  Delay time from PCM_CLK high to - - 20 ns
PCM_SYNC low
tameiipouz ~ Delay time from PCM_CLK low to - - 20 ns
PCM_OUT high impedance
tameikhpoutz  Delay time from PCM_CLK high to - - 20 ns
PCM_OUT high impedance
{supinclki Set-up time for PCM_IN valid to 30 - - ns
PCM_CLK low
thpinciki Hold time for PCM_CLK low to PCM_IN 10 - - ns
invalid

Table 9: PCM Master Timing

@ Assumes normal system clock operation. Figures will vary during low power modes, when system clock speeds are
reduced.
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rom_cux \ S T
tmbu..t.
o b
PCM_OUT { msgise) ) 'I.IE}:ILSE (MSB) o
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PCM_IM Y mszss | 'I.ID ETIEE
Figure 13: PCM Master Timing Long Frame Sync
'|tmm .|t amckrspncl

FCM_SYNC _| J"— A W

Pom o W U
td‘l'l:ll.bmt:
PCM_OUT TR H'E:ﬂ.sa (MSE]; )
o
FCM_IN W wmseqse) ¥ \E:;{ LSB(MSB) X
Figure 14: PCM Master Timing Short Frame Sync
Symbol Parameter Min Typical Max Unit
fsclk PCM clock frequency (Slave mode: 64 - 2048 kHz
input)
fsclk PCM clock frequency (GCI mode) 128 - 4096 kHz

tsclkl PCM_CLK low time 200 - - ns
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tsclkh PCM_CLK high time 200 - - ns
thsclksynch  Hold time from PCM_CLK low to 30 - - ns
PCM_SYNC high
tsusclksync  Set-up time for PCM_SYNC high to 30 - - ns
h PCM_CLK low
tdpout Delay time from PCM_SYNC or - - ns
PCM_CLK whichever is later, to valid 20
PCM_OUT data (Long Frame Sync
only)
tdsclkhpout Delay time from CLK high to - - ns
PCM_OUT valid data 20
tdpoutz Delay time from PCM_SYNC or - - ns
PCM_CLK low, whichever is later, to 20
PCM_OUT data line high impedance
tsupinsclkl  Set-up time for PCM_IN valid to CLK 30 - - ns
low
thpinsclkl  Hold time for PCM_CLK low to 30 - - ns
PCM_IN invalid
Table 10: PCM Slave Timing
fldl. *
'._tldlh Ildll_..
POM_CLK Y i \ f \ Skj i \ / \
L‘knxmrn t:l.sclu:.rl:r
PCM_SYNC / / W "
- tum
_hl-_tcbu..t - I._tdsdlhpoul _-l‘_t"tf_h I‘_tdmﬂz
PCM_OUT ————  wsB|LsE) ) W se msa)) bt
|-‘.1 supinse H_*thlrudll_.|
PCRM_IN ¥ msssey | \,H] ¥ L= MsE) X

Figure 15: PCM Slave Timing Long Frame Sync
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PCM_SYNC f Y il
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Figure 16: PCM Slave Timing Short Frame Sync

6.8. USB

This is a full speed (12M bits/s) USB interface for communicating with other compatible digital
devices. The module acts as a USB peripheral, responding to request from a master host
controller, such as a PC.

The USB interface is capable of driving a USB cable directly. No external USB transceiver is
required. The device operates as a USB peripheral, responding to requests from a master host
controller such as a PC. Both the OHCI and the UHCI standards are supported. The set of USB
endpoints implemented can behave as specified in the USB section of the Bluetooth
specification v2.1+EDR or alternatively can appear as a set of endpoints appropriate to USB
audio devices such as speakers.

The module has an internal USB pull-up resistor. This pulls the USB_DP pin weakly high when
module is ready to enumerate. It signals to the USB master that it is a full speed (12Mbit/s) USB
device.

R
USB DP —[—}+— D+

Ry
USB_DN I—l:l— D-
USB_ON — VBUS

GND

Voltage
Regulator

Figure 17: USB Connections
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Identifier Value . Function
Rs 27Q Nominal Impedance matching to USB cable |

Table 11: USB Interface Component Values

Note:

USB_ON is only used when the firmware need an input to detect if USB is connected and the USB function shall be
enabled. In such case it is shared with the module P10 terminals. If detection is not needed (firmware already runs
with USB, such as USB DFU or USB CDC), USB_ON is not needed.

7. EH-MA46 Reference Design
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8. Mechanical and PCB Footprint Characteristics

FOOTPRINT

Figure 19: Recommended PCB Mounting Pattern (Unit: mm, Deviation:0.02mm)TOP View

9. RF Layout Guidelines

EH-MA46 has an on-board PCB antenna. PCB design to ensure enough clearance area of
antenna, area length is 1.6 times of antenna length, area width is 4 times of antenna width, the
bigger the better if the space allows. The specific size as shown figure below.

LAWG/ /-

Figure 20: Clearance area of antenna
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10. Packaging

L ] ;
33
T
g3 !
4

:

Figure 21: Packaging (Pallet)

Packaging for the pallet, one packaging quantity is 60 PCS.

11. Soldering Recommendations

EH-MA46 is compatible with industrial standard reflow profile for Pb-free solders. The reflow
profile used is dependent on the thermal mass of the entire populated PCB, heat transfer
efficiency of the oven and particular type of solder paste used. Consult the datasheet of
particular solder paste for profile configurations.

SMT stencil making requirements

< If Bluetooth module PIN pitch =2 0.25mm and other component PIN pitch 2 0.25mm ,so
you choose SMT stencil thickness 0.15mm.

< If Bluetooth module PIN pitch = 0.25mm and other component PIN pitch < 0.25mm ,so
you choose SMT Ladder stencil Bluetooth module thickness 0.15mm other component
thickness 0.13mm .

< Solder pad open via ratio Length 1:1.2, width 1:1

12. Contact Information

Sales: sales@ehonglink.com

Technical Supports: support@ehonglink.com

Website: http://www.ehonglink.com

Tel: +86 21 64769993

Fax: +86 21 64765833

Address: Rm1505,1%, N0.833 South Hongmei Rd, MinHang Dis, Shanghai, China
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