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1. Introduction

AMPAK Technology would like to announce a low-cost and low-power consumption module
which has all of the Wi-Fi, Bluetooth functionalities. The highly integrated module makes the
possibilities of web browsing, VolP, Bluetooth headsets and other applications. With
seamless roaming capabilities and advanced security, also could interact with different
vendors’ 802.11b/g/n Access Points in the wireless LAN.

The wireless module complies with IEEE 802.11 b/g/n standard and it can achieve up to a
speed of 72.2Mbps with single stream in 802.11n draft, 54Mbps as specified in IEEE
802.11g, or 11Mbps for IEEE 802.11b to connect to the wireless LAN. The integrated
module provides SDIO interface for Wi-Fi, UART / 12S / PCM interface for Bluetooth.

This compact module is a total solution for a combination of Wi-Fi + BT technologies. The
module is specifically developed for Smart phones and Portable devices.

AMPAK Technology Inc.
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2. Features

AP6212 Datasheet

Bluetooth V5.4 with integrated Class 1.5 PA and Low Energy (BLE) support

Simultaneous BT/WLAN receive with single antenna

- SDIO v2.0 — up to 50 MHz clock rate

IEEE Co-existence technologies are integrated die solution

® 802.11b/g/n single-band radio
()
® Concurrent Bluetooth and WLAN operation
()
® WLAN host interface options:
® BT host digital interface:
- UART (up to 4 Mbps)
()
()

ECI — enhanced coexistence support, ability to coordinate BT SCO transmissions
around WLAN receives

A simplified block diagram of the module is depicted in the figure below.

VDDIO VBAT

Wi-Fi SN
ANT
WL/BT T
. pcm | L 7
sl UART
e
1T1R Wi-Fi
b;gfn I“‘_" EPF + *
and
BT 5.4 WL /BT Rx
RTC_CLK @
-
32.768kHz
REF_CLK [T
26 Mz ~7 | SYN43436S
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3. Deliverables

3.1 Deliverables

The following products and software will be part of the product.
® Module with packaging

® Evaluation Kits

® Software utility for integration, performance test.

® Product Datasheet.

® Agency certified pre-tested report with the adapter board.

3.2 Regulatory certifications

The product delivery is a pre-tested module, without the module level certification.
For module approval, the platform’s antennas are required for the certification.

AMPAK Technology Inc.
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4. General Specification

4.1 General Specification

AP6212 Datasheet

Model Name AP6212

Product Description

Support Wi-Fi/Bluetooth functionalities

Dimension LxW:12x 12 (typical)mm > H:1.7 (Maximum) mm
Wi-Fi Interface SDIO V2.0
BT Interface UART / PCM

Operating temperature 2 | -30°C to 85°C

Storage temperature -40°C to 125°C

Humidity Operating Humidity 10% to 95% Non-Condensing

a. The operating temperature 65 to 85°C is feasible at conditional environment. Please

examine the reliability on final product.

b. Functionality is guaranteed across this range of temperature. Optimal RF performance as

specified in the data sheet, however, is guaranteed only for —10°C to 55°C and 3.2V < VBAT

<3.8V
4.2 Voltages
4.2.1 Absolute Maximum Ratings
Symbol Description Min. | Max. | Unit
VBAT Input supply Voltage -0.5 [+5.25| V
VDDIO Digital/Bluetooth/SDIO/ I/O Voltage -05 | +38| V
4.2.2 Recommended Operating Rating
The module requires two power supplies: VBAT and VDDIO.
Min. Typ. Max. Unit
VBAT 3.0 3.3 4.8 \Y,
1.71 1.8 1.98 \Y
VDDIO
2.97 3.3 3.63 Vv

AMPAK Technology Inc.
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5. Wi-FiI RF Specification

5.1 2.4GHz RF Specification

Conditions : VBAT=3.3V ; VDDIO=3.3V ; Temp:25°C

Feature

Description

WLAN Standard

IEEE 802.11b/g/n, Wi-Fi compliant

Frequency Range

2.400 GHz ~ 2.4835 GHz (2.4 GHz ISM Band)

Number of Channels

2.4GHz : Chl ~ Ch13

Modulation

802.11b : DQPSK, DBPSK, CCK

802.11 g/n : OFDM /64-QAM,16-QAM, QPSK, BPSK

Output Power

802.11b /11Mbps : 16 dBm +1.5dB @ EVM

<

-9dB

802.11g /54Mbps : 15 dBm £1.5dB @ EVM

-25dB

802.11n /65Mbps : 14 dBm +1.5dB @ EVM

<
=

-27dB

Sensitivity, tolerance + 2 dB

CCK modulation PER = 8% ~ OFDM modulation PER = 10%

- MCS=0 PER @ -88 dBm,

- MCS=1 PER @ -87 dBm,

- MCS=2 PER @ -86 dBm,

802.11n_20MHz - MCS=3 PER @ -84 dBm,
- MCs=4 PER @ -81 dBm,

- MCS=5 PER @ -77 dBm,

- MCS=6 PER @ -75 dBm,

- MCS=7 PER @ -72 dBm,

- 6Mbps PER @ -90 dBm,

- 9Mbps PER @ -90 dBm,

- 12Mbps PER @ -88 dBm,

802.11¢g - 18Mbps PER @ -86 dBm,
- 24Mbps PER @ -83 dBm,

- 36Mbps PER @ -80 dBm,

- 48Mbps PER @ -77 dBm,

- 54Mbps PER @ -75 dBm,

- 1Mbps PER @ -95 dBm,

- 2Mbps PER @ -94 dBm,

802.11b

- 5.5Mbps PER @ -92 dBm,

- 11Mbps PER @ -88 dBm,

AMPAK Technology Inc.

6F.-2, No. 23, Huanke 1st Rd., Zhubei City, Hsinchu County 302047 , Taiwan
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Data Rate

802.11b: 1, 2, 5.5, 11Mbps

802.11g : 6, 9, 12, 18, 24, 36, 48, 54Mbps

Data Rate
(20MHz ,Long GI,800ns)

802.11n: 6.5, 13, 19.5, 26, 39, 52, 58.5, 65Mbps

Data Rate
(20MHz ,short GI,400ns)

802.11n:7.2, 14.4,21.7, 28.9, 43.3, 57.8, 65,72.2Mbps

Maximum Input Level

802.11b : -10 dBm

802.11g/n : -20 dBm

Antenna Reference

Small antennas with 0~2 dBi peak gain

AMPAK Technology Inc.
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6. Bluetooth Specification

6.1 Bluetooth Specification

Conditions : VBAT=3.3V ; VDDIO=3.3V ; Temp:25°C

AP6212 Datasheet

Feature

Description

General Specification

Bluetooth Standard

BDR(1Mbps) * EDR(2 * 3Mbps) * LE(1Mbps)

Host Interface

UART

Antenna Reference

Small antennas with 0~2 dBi peak gain

Frequency Band

2402MHz ~ 2480MHz

Number of Channels

79 channels

Modulation

GFSK, 1/4-DQPSK, 8DPSK

RF Specification

Min. Typical. Max.

Qutput Power! 5
Sensitivit BER=0.1%

ye ° -86 dBm
for GFSK (1Mbps)
Sensitivity @ BER=0.01%

-86 dBm

for 1/4-DQPSK (2Mbps)
Sensitivit BER=0.01%

y@ ’ -80 dBm
for 8DPSK (3Mbps)
Sensitivit PER=30.8%

ye ° -85 dBm

for LE

Maximum Input Level

GFSK (1Mbps):-20dBm

m/4-DQPSK (2Mbps) :-20dBm

8DPSK (3Mbps) :-20dBm

NOTE?! : Output power can be configured by HCD firmware.

AMPAK Technology Inc.
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7. FM Specification

7.1 FM Specification

Conditions : VBAT=3.3V ; VDDIO=3.3V ; Temp:25°C

Feature Description

General Specification

Frequency Band | 65MHz-108MHz
Host Interface HCI UART, 12S/PCM
Frequency step Minimum 10 KHz
Analog Audi
nalog Audio RL>30KQ, CL>20pF
output load
Characteristics | Condition MIN | TYP | MAX |UNIT
FM only, Sensitivity, SNR = 26dB -5 dBuVv
Audio harmonic distort fmod= 0.8
udio harmonic distortion, 1KHz :
mono PR %
_ (Vin=2Mv EMF, Af=75KHz) | o0 0.8
Receiver Spec. 3KHz
Maximum SNR mono 69
(fmod=1KHz,Af=22.5KHz, dB
BW=300Hz to 15KHz) Stereo 64
Maximum input level,
107 |dBuV
SNR > 26dB

AMPAK Technology Inc.
6F.-2, No. 23, Huanke 1st Rd., Zhubei City, Hsinchu County 302047 , Taiwan http://www.ampak.com.tw
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8. Pin Assignments

8.1 Pin Outline

AP6212 Datasheet

<TOP VIEW>

44 434241403938 37 363534

T D00 ~NOO W =

— =k

121314151617 1819 2021 22

8.2 Pin Definition

NO Name Type Description
1 GND — Ground connections
2 WL_BT_ANT I/0 RF 1/0O port
3 GND — Ground connections
4 FM_RX I FM radio RF input antenna port
5 NC — Floating (Don’t connected to ground)
6 BT _WAKE I HOST wake-up Bluetooth device
7 BT_HOST_WAKE O Bluetooth device to wake-up HOST
8 NC — Floating (Don’t connected to ground)
9 VBAT P Main power voltage source input
10 XTAL_IN I Crystal input
11 XTAL_OUT @] Crystal output
12 WL _REG_ON I Internal regulators power enable/disable
13 WL_HOST_WAKE O WLAN to wake-up HOST
14 SDIO_DATA 2 /0 SDIO data line 2

AMPAK Technology Inc.

6F.-2, No. 23, Huanke 1st Rd., Zhubei City, Hsinchu County 302047 , Taiwan
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15 SDIO_DATA_3 I/0 SDIO data line 3

16 SDIO_DATA _CMD /0 SDIO command line

17 SDIO_DATA _CLK /0 SDIO clock line

18 SDIO_DATA 0 I/0 SDIO data line 0

19 SDIO_DATA 1 I/0 SDIO data line 1

20 GND — Ground connections

21 VIN_LDO_OuT P Internal Buck voltage generation pin
22 VDDIO P I/O Voltage supply input

23 VIN_LDO P Internal Buck voltage generation pin
24 LPO I External Low Power Clock input (32.768KHz)
25 PCM_OUT @) PCM Data output

26 PCM_CLK I/0 PCM clock

27 PCM_IN I PCM data input

28 PCM_SYNC I/0 PCM sync signal

29 NC — Floating (Don’t connected to ground)
30 NC — Floating (Don’t connected to ground)
31 GND — Ground connections

32 NC — Floating (Don’t connected to ground)
33 GND — Ground connections

34 BT _RST_N I Low asserting reset for Bluetooth core
35 NC — Floating (Don’t connected to ground)
36 GND — Ground connections

37 NC — Floating (Don’t connected to ground)
38 NC — Floating (Don’t connected to ground)
39 GPIO2 I/0 WIFI_GPIO2

40 GPIO1 I/0 WIFI_GPIO1

41 UART_RTS_N O Bluetooth/FM UART interface

42 UART_TXD O Bluetooth/FM UART interface

43 UART_RXD I Bluetooth/FM UART interface

44 UART_CTS N I Bluetooth/FM UART interface

45 TP1 @] FM Analog AUDIO left output

46 TP2 O FM Analog AUDIO right output
a7 TP3 (NC) — Floating (Don’t connected to ground)

AMPAK Technology Inc.
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9. Dimensions

9.1 Physical Dimensions

<TOP VIEW>

<TOP VIEW=

10,60 =12.00

?

AP6212 Datasheet

00 12.00

10,60 , 5,00 .
I 12.00
<SIDE VIEW>
!
| L *1.7mm mMax
[ TITTTIT T ORI TR OTOTT ] a0.7
| | unit : mm
[ =12,00 | Tolerance : #0.1mm

PHYSICAL DIMENSIONS

AMPAK Technology Inc.
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9.2 Layout Recommendation

<TOP VIEW>
1.80—=—{1.80|—
—0.30

j=5
=
T
=

-
-y

r"mﬁ

e

2.00 11.375

S— |
1.1135 NIRRT

! 9,00 !
11.375

unit : mm
Tolerance : +0.1mm

® Solder paste layer design is generally the same as recommended footprint.
($E JEaa T/ AR 2 RS E)

® If soldering quality with good wetting on upright side is essential for PQC, how to optimize the
aperture design in the stencil to adjust the amount of solder paste would be crucial.
In addition, a kind of stencil design with stepped thickness in partial area would be considered
if the thickness of stencil is about 0.1mm or thinner. Please optimize the stencil design by
manufacture engineer or contact AMPAK FAE for assistance.
(USRI LHIZ ' E =5 T8 - B bildEh fLakat LR EEN ST EEIFE &
HHY o THSMAHEERGYE 0.1mm BURSHEIR - 1] 5 IE fﬂzl%lEi’JZﬁ?r B By oy 24
T2 TAZAT LB Lo nae s T, B MR as IE AR R i S 45 B

o~
S

Solder paste

.

Soldering pad

¢ 0.5~1mm

Y
/
Optlon A Option B.

AMPAK Technology Inc.
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10. External clock reference

External LPO signal characteristics

Parameter Specification Units
Nominal input frequency 32.768 kHz
Frequency accuracy +30 ppm
Duty cycle 30-70 %
Module input Signal Level 400~3300 mV, p-p
Signal type Square-wave -
. >100k Q
Input impedance
<5 pF
Clock jitter (integrated over 300Hz — 15KHz) <1 Hz
External Ref CLK signal characteristics
No. Hem Symb. Electrical Specification Remark
Min. Type Max. Units
1 Nominal Frequency FO 26.00000 MHz
2 Mode of Vibration Fundamental
3 Freguency Tolerance AFFO -10 10 ppm at25 Cx3 7
4 Operating Temperature Range Torr -30 85 C
5 Frequency Stability TC -10 10 ppm
B Storage Temperature TsTa 55 125 C
7 Load capacitance CL 16 pF
8 Equivalent Series Resistance ESR 50 Q
9 Drive Level DL 100 200 HW
10 Insulation Resistance IR 500 MO At 100Vpe
1 Shunt Capacitance co 3 pF
12 | Aging Per Year Fa 2 2 ppm First Year

AMPAK Technology Inc.
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10.1 SDIO Pin Description

The module supports SDIO version 2.0 for 4-bit modes (100 Mbps), and high speed 4-bit (50
MHz clocks — 200 Mbps). It has the ability to stop the SDIO clock and map the interrupt
signal into a GPIO pin. This ‘out-of-band’ interrupt signal notifies the host when the WLAN
device wants to turn on the SDIO interface. The ability to force the control of the gated
clocks from within the WLAN chip is also provided.
% Function 0 Standard SDIO function (Max BlockSize / ByteCount = 32B)
% Function 1 Backplane Function to access the internal System On Chip (SOC)
address space (Max BlockSize / ByteCount = 64B)
%  Function 2 WLAN Function for efficient WLAN packet transfer through DMA (Max
BlockSize/ByteCount=512B)

>

SDIO Pin Description

SD 4-Bit Mode
DATAO | Data Line O
DATAL | Data Line 1 or Interrupt
DATAZ2 | Data Line 2 or Read Wait
DATA3 | Data Line 3
CLK Clock
CMD Command Line

AMPAK Technology Inc.
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11. Host Interface Timing Diagram

11.1 Power-up Sequence Timing Diagram

The module has signals that allow the host to control power consumption by enabling or
disabling the Bluetooth, WLAN and internal regulator blocks. These signals are described
below.

Additionally, diagrams are provided to indicate proper sequencing of the signals for carious
operating states. The timing value indicated are minimum required values: longer delays are
also acceptable.

%  WL_REG_ON: Used by the PMU to power up the WLAN section. When this pin is
high, the regulators are enabled and the WLAN section is out of reset. When this
pin is low the WLAN section is in reset.

sk BT_RST_N: Low asserting reset for Bluetooth and FM only. This pin has no effect
on WLAN and does not control any PMU functions. This pin must be driven high or
low (not left floating).

31768 Kz Skeep Clock

S N e v e o A

VBAT ~—

90% of VH

vDDIO

~ 2 Sleep cycles

WL_REG_ON

BT_RST_N

WLAN=ON, Bluetooth=0ON

AMPAK Technology Inc.
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32,765 KHz Sleep Clock

VBAT II|
VDDIO I

WL_REG_ON

BT_RST_N

WLAN=OFF, Bluetooth=OFF

32.76% KHz &leep Clock

RSN EE

|'\

VBAT

90% of VH

VDDIO

~ 2 Sleep cycles

WL_REG_ON

BT RST N

, Bluetooth=OFF

WLAN=ON

VBAT

vVoDIo

32.768 KHz Sleep Clock

e e e e e L

90% of VH

/ \
— /

~ 2 Sleep cycles

Y

WL_REG_ON

BT_RST_N

AMPAK Technology Inc.

WLAN=OFF, Bluetooth=ON

http://www.ampak.com.tw
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11.2 SDIO Default Mode Timing Diagram

AP6212 Datasheet

< for »
— g ——* [+ T »
SDIO_CLK
iy — >t —
[ty “_t|H_'|
Input
QOutput
s i
Parameter Symbol Minimum Typical Maximum  Unit
SDIO CLK (All values are refferred to minimum VIH and maximum VIL® )
Frequency-Data Transfer mode PP 0 - 25 MHz
Freguency-ldentification mode foD 0 - 400 kHz
Clock low time WL 10 - - ns
Clock high time tWH 10 - - ns
Clock rise time tTLH - - 10 ns
Clock low time tTHL - - 10 ns
Inputs: CMD, DAT (referenced to CLK)
Input setup time tISU 5 - - ns
Input hold time tiH 5 - - ns
Qutputs: CMD, DAT (referenced to CLK)
Output delay time - Data Transfer mode tODLY 0 - 14 ns
Qutput delay time - Identification mode tODLY 0 - 50 ns

a. Timing is based on CL < 40pF load on CMD and Data.
b. min{Vih} = 0.7 x VDDIO and max(Vil) = 0.2 x VDDIO,

AMPAK Technology Inc.
6F.-2, No. 23, Huanke 1st Rd., Zhubei City, Hsinchu County 302047 , Taiwan
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11.3 SDIO High Speed Mode Timing Diagram

fep »
'tw|_ t'|'|.|'H ™
50% VDD
SDIO_CLK 1
et e bre—
“—Tlsu—““—l|H4’|
Input
Quitput
‘ tooLy * +toy—

Parameter Symbol Minimum Typical Maximum  Unit
SDIO CLK (Al values are refferred to minimum VIH and maximum VIL® )

Frequency-Data Transfer mode fPP 0 - 50 MHz
Freguency-ldentification mode fOD 0 - 400 kHz
Clock low time WL 7 - - ns
Clock high time tWH 7 - - ns
Clock rise time tTLH - - 3 ns
Clock low time tTHL - - 3 ns
Inputs: CMD, DAT (referenced to CLK)

Input setup time tIsu 6 - - ns

Input hold time tiH 2 - - ns
Outputs: CMD, DAT (referenced to CLK)

Qutput delay time - Data Transfer mode tODLY - - 14 ns
Qutput hold time tOH 2.5 - - ns
Total system capacitance (each line) CL - - 40 pF

a. Timing is based on CL = 40pF load on CMD and Data.
b. min{Vih} = 0.7 x VDDIO and max(Vil) = 0.2 x VDDID.

AMPAK Technology Inc.
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11.4 PCM Interface Description

The PCM Interface on the AP6212 can connect to linear PCM Codec devices in master or slave
mode. In master mode, the AP6212 generates the PCM_CLK and PCM_SYNC signals, and in
slave mode, these signals are provided by another master on the PCM interface and are inputs to
the AP6212.The configuration of the PCM interface may be adjusted by the host through the use
of vendor-specific HCI commands.

Short Frame Sync, Master Mode
PCM Timing Diagram (Short Frame Sync, Master Mode)

L 1 ___: I [ I
- i o T e
PCM_BCLK HI \ / ?—_ \l :;: :.\L o -
— EH— 4 E E
rousme | A \. | |
Lo sl |
PCM_OUT b(f ,_"r___“ I "':‘ I HIGH IMPEDANCE
S e o b !
] ' ] | |
! Eq— 8 —r: 7 —tJ
PCM_IN Y Y L X I X
PCM Interface Timing Specifications (Short Frame Sync, Master Mode)
Ref No. Characteristics Minimum Typical Maximum Unit
1 PCM bit clock frequency - - 12 MHz
2 PCM bit clock low 41 - - ns
3 PCM bit clock high 41 - - ns
4 PCM_SYNC delay 0 - 25 ns
5 PCM_OUT delay 0 - 25 ns
6 PCM_IN setup 8 - - ns
7 PCM_IN hold 8 - - ns
8 Delay from rising edge of PCM_BCLK during last bit 0 - 25 ns

period to PCM_OUT becoming high impedance
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Short Frame Sync, Slave Mode
PCM Timing Diagram (Short Frame Sync, Slave Mode)
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PCM Interface Timing Specifications (Short Frame Sync, Slave Mode)

Minimum

Ref No. Characteristics Typical Maximum Unit
1 PCM bit clock frequency - - 12 MHz
2 PCM bit clock low 41 - - ns
3 PCM bit clock high 41 - - ns
4 PCM_SYNC setup 8 - - ns
5 PCM_SYNC hold 8 - - ns
6 PCM_OUT delay 0 - 25 ns
7 PCM_IN setup 8 - - ns
8 PCM_IN hold 8 - - ns
9 Delay from rising edge of PCM_BCLK during lastbit 0 - 25 ns

period to PCM_OUT becoming high impedance
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Long Frame Sync, Master Mode
PCM Timing Diagram (Long Frame Sync, Master Mode)
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PCM Interface Timing Specifications (Long Frame Sync, Master Mode)
Ref No. Characteristics Minimum Typical Maximum Unit
1 PCM bit clock frequency U - 12 MHz
2 PCM bit clock low 41 - - ns
3 PCM bit clock high 41 - - ns
4 PCM_SYNC delay 0 - 25 ns
5 PCM_OUT delay 0 - 25 ns
6 PCM_IN setup 8 - - ns
7 PCM_IN hold 8 - - ns
8 Delay from rising edge of PCM_BCLK d‘Urjng lastbit 0O - 25 ns

period to PCM_OUT becoming high impedance
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Long Frame Sync, Slave Mode

PCM Timing Diagram (Long Frame Sync, Slave Mode)
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PCM Interface Timing Specifications (Long Frame Sync, Slave Mode)

Ref No. Characteristics Minimum Typical Maximum Unit
1 PCM bit clock frequency ~ - 12 MHz
2 PCM bit clock low 41 - - ns
3 PCM bit clock high 41 - - ns
4 PCM_SYNC setup 8 - - ns
5 PCM_SYNC hold 8 - - ns
6 PCM_OUT delay 0 - 25 ns
7 PCM_IN setup 8 - - ns
8 PCM_IN hold — 8 - - ns
9 Delay from rising edge of PCM_BCLK during lastbit 0 - 25 ns

period to PCM_OUT becoming high impedance
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11.5 UART Interface Description

The AP6212 shares a single UART for Bluetooth and FM. The UART is a standard 4-wire interface (RX, TX,
RTS, and CTS) with adjustable baud rates from 9600 bps to 4.0 Mbps. The interface features an automatic
baud rate detection capability that returns a baud rate selection. Alternatively, the baud rate may be selected

through a vendor-specific UART HCI command.

UART has a 1040-byte receive FIFO and a 1040-byte transmit FIFO to support EDR. Access to the FIFOs is
conducted through the AHB interface through either DMA or the CPU. The UART supports the Bluetooth
UART HCI specification: H4, a custom Extended H4, and H5. The default baud rate is 115.2 Kbaud.

The UART supports the 3-wire H5 UART transport, as described in the Bluetooth specification (Three-wire
UART Transport Layer). Compared to H4, the H5 UART transport reduces the number of signal lines required
by eliminating the CTS and RTS signals.

The AP6212 UART can perform XON/XOFF flow control and includes hardware support for the Serial Line
Input Protocol (SLIP). It can also perform wake-on activity. For example, activity on the RX or CTS inputs can

wake the chip from a sleep state.

Normally, the UART baud rate is set by a configuration record downloaded after device reset, or by automatic
baud rate detection, and the host does not need to adjust the baud rate. Support for changing the baud rate
during normal HCI UART operation is included through a vendor-specific command that allows the host to
adjust the contents of the baud rate registers. The AP6212 UARTS operate correctly with the host UART as

long as the combined baud rate error of the two devices is within £2%.

AMPAK Technology Inc.
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Example of Common Baud Rates

Desired Rate Actual Rate Error (%)
4000000 4000000 0.00
3692000 3692308 0.01
3000000 3000000 0.00
2000000 2000000 0.00
1500000 1500000 0.00
1444444 1454544 0.70
921600 923077 0.16
460800 461538 0.16
230400 230796 017
115200 115385 0.16
57600 57692 0.16
38400 38400 0.00
28800 28846 0.16
19200 19200 0.00
14400 14423 0.16
9600 9600 0.00

Startup signaling sequence

~JUduuudiuuuyyt

Host 10s unconfigured
VDDIO HOT 10s configured

HostResetX

A

soecwme T T [ D

Host side drives this line

(. | | ou

BT UART RTS N
'I —l 'l '[ r T BTH device drives this line low

indicating transport is ready
Notes :

T1 is the time for Host to settle it's |Os after a reset

T2 is the time for Host to drive BT_REG_ON high after the Host 10s are configured.

T3 is the time for BTH (Bluetooth) device to settle its 10s after a reset and reference clock settling time has elapsed

T4 is the time for BTH device to drive BT_UART_RTS_N low after the Host drives BT_UART_CTS_N low. This assumes the BTH device has already
completed initialization.

AMPAK Technology Inc.
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UART Timing

BT_UART_CTS_N _\1\ /

r——2——m!

BT_UART_TXD

)
N
-

Midpeint of STOP bit
Midpoint of STOP bit —

BT_UART_RXD >< >/

1
1 ]
BT_UART_RTS_N /|/
i
(]
[] [l

UART Timing Specifications

Ref Characteristics Min. Typ. Max. Unit

1 Delay time, BT _UART _CTS_N low to BT _UART _TXD valid — - 15 Bit periods

2 Setup time, BT _UART_CT5_N high before midpoint of stop — - 0.5 Bit periods
bit

3 Delay time, midpoint of stop bit to BT UART RTS N high - — 0.5 Bit periods

AMPAK Technology Inc.
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12. Recommended Reflow Profile

Referred to IPC/JEDEC standard.
Peak Temperature : <250°C
Number of Times : <2 times

A Temperature

260 C p—-———=—==—=—=—== ="~ ~" - - —m—— - —=—
3°C /sec max.
L e \ 3°C /sec max.
200°C - < 60~90s >
typically
150°C =
60~120s -
\ typically
3°C /sec max.
>
Ramp up Soak Reflow Cool down
Time

1. Referred to IPC/JEDEC standard

2. Peak Temperature : <260°C

3. Cycle of Reflow : 2 times max.

4. Adding Nitrogen (N2) to implement 2000ppm or less of oxygen concentration during reflow
process is recommended.

5. If the shelf time is exceeded, be sure baking step to remove the moisture from the
component

AMPAK Technology Inc.
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13. Package Information

13.1 Label

Label A-> Anti-static and humidity notice

Label B-> MSL caution / Storage Condition

Label C-> Inner box label .

Label D> Carton box label .

AMPAK Technology Inc.

. LEVEL
Caution
This bag contains
MOISTURE-SENSITIVE DEVICES

f blank, see adjacent
bar code label

1. Calculated shelf life in sealed bag: 12 months at <40°C and

<90% relative humidity (RH)
2. Peak package b 'C
enkpacknge body ¥ Blank, 506 adjacent bar code label
3. After bag is opened, devices that will be subjected to reflow

solder or other high temperature process must be
a) Mounted within: hours of factory conditions
¥ blank, 560 adjacent bar code label
<30°C/60% RH, or
b) Stored per J-STD-033
. Devices require bake, before mounting, if:

a) Humidity Indicator Card reads >10% for level 2a - 5a
devices or >60% for level 2 devices when read at 23+ 5°C

b) 3aor 3b are not met

. If baking is required, refer to IPC/JEDEC J-STD-033 for
bake procedure

a

o

Bag Seal Date:

Whblank, 566 adjacent bar code label

Note: Level and body

defined by J-STD-020

PO: I

AMK DEVICE: Il

PKG S/N: ORI ey
9PKGYYMMDDNNNNN

Model Narme: 111 000000000000 000N W00 0RO VK
AP (R3HF)

P/N: I RERR AN AN ORAEOOR O RO
99X-XXX-XXXXR

Quantity: Inmm
QQaQ

Date Code: T
YYWw

Lot Code: 010000 0
JOOOOKXKX

AMPAK Technology Inc.

PO: T

AMK DEVICE:  [Ill

Model Name: I ININENNANWIINIIIIRN
APXXXXXXXX (R3HF)

Part No.: T
9IX-XXX-XXXXR

Quantity: I
QQQQ

Lot D/C: G LI VR
XXXXXXXXX  YYWW  QQQQ

Manufacture: — [IIIIIRNINND
YYYY/MM/DD

6F.-2, No. 23, Huanke 1st Rd., Zhubei City, Hsinchu County 302047 , Taiwan
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13.2 Dimension

Rows |Content Note Packaging Type |Packing Quantity |Note
Row 1| APXXXXXX Model Name Reel / Bag/Box |1500pcs 13" reel
Q%Xig Row 2 [XXXXXXXX or XXXXXXXXX ~[Lot Code Carton 7500pcs 5Box
( 8 digitals or 9 digitals )
YYWW
Row 3 | YYWW Date Code
- Row 4 | Through hole or non through hole |pjn1

E P2_
! ] || : W | 24.00£0.30
%—Q} &P ¢ ¢ @ A0 | 12.300.10
1 BO | 12.3040.10
F 1 — KO | 1.80:0.10
> 1 . 1.75+0.10
P @ F | 11.500.10
PO | 4.00%0.10
= P1 | 16.00£0.10
E P2 | 2.00£0.10
’ DO | 150 080
D1 #1.50MIN

| Ll 1l Ko

1. Material : Black Conductive Polystyrene Alloy.
2. All dimensions meet EIA-481-D requirements.
3. Thickness : 0.30£0.05mm.

It \
| \\ : /] ¥ 330.0 100.0
W \K - /] REF REF
\ e /]
/
|
{
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Humidity indicator

NEES
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13.3 MSL Level / Storage Condition

) LEVEL
Caution
This bag contains 4
MOISTURE-SENSITIVE DEVICES

[f Blank,see adjacent
bar code labal

1. Calculated shelf lite in sealed bag:12months at<40Tand
<80% relative humidity(RH)

2. Peak package body temneraturie: 250

clank,see adjacent bar code label

3. After bag is opened,devices that will be subjected to reflow
solder ar other high temperature process must be

a) Mounted within: 72 hours of factory conditions
If blank,s=e adjacent bar code laba

<307T/60% RH,or
b) Stored per J-STD-033

4. Devices reguire bake,before mounting,if:

a) Humidity Indicator Card reads>10% for level 2a-5a
devices or>60% for level 2 devices when read at 23+57T

n) 3a or 3b are not met.

5.1f baking is required, refer to IPC/JEDEC J-5TD-033 for
pake procedure,

Bag Seal Date:

If blank,see adjacent bar code labal

Mote:Level and body temperature defined by IPC/JEDEC J-3TD-020
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