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1. Introduction

1.1 Overview

The AMPAK Technology® AP6575P is a fully Wi-Fi and Bluetooth functionalities 2230 M.2 card (KEY E) with
seamless roaming capabilities and advance security, also it could interact with different vendors’
802.11a/b/g/n/ac/ax 2x2 Access Points with MIMO standard and can accomplish up to speed of 1200Mbps
with dual stream in 802.11ax to connect the wireless LAN. Furthermore AP6575P included PCle

interface for Wi-Fi, UART/ PCM interface for Bluetooth

In addition, this compact module is a total solution for a combination of W i-Fi + BT technologies. The

module is specifically developed for tablet, OTT box and portable devices.

- PCM —
- i
UART
. : Main Antenna
STHOST WAKE (Wi-Fi & Bluetooth)
BT BT_DV_WAKE Biuetooth ( couitch |
.‘ ‘_.,
BT_REG_ON g ITIR802.11 [
— i a/b/a/n/ac/ax
. WL_REG_ON (E key) :
o i 7 > & AUX Antenna
W]'FI f‘WL"H'DET_}".N{E S (Wi-Fi)
PCle | Switch

3.3vaux (3.3v)

AMPAK Technology Inc.
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1.2 Product Features
IEEE 802.11 Key Feature

Lead Free design which is compliant with ROHS requirements.
TX and RX low-density parity check (LDPC) support for improved range and power efficiency.
Dual-stream spatial multiplexing up to 1200 Mbps data rate.
20, 40, 80 MHz channels with optional SGI (1024 QAM modulation)
IEEE 802.11ax beam forming.
Client MU-MIMO.
Supports 2 antennas with two for shared BT and WLAN port.
- Supports PCl express revision 3.0 and power management running at Gen1 speeds.

Bluetooth Key Feature

3F, No.15-1, Zhonghua Road, Hsinchu Industril Park, Hukou, Hsinchu, Taiwan, 3 http://www.ampak.com.tw

BT host digital interface:
- HCI UART (up to 4 Mbps)
- PCM for audio data
Complies with Bluetooth Core Specification Version 5.0 with provisions for supporting future
specifications. With Bluetooth Class 1 or Class2 transmitter operation.
Supports extended synchronous connections (eSCO), for enhanced voice quality by allowing for

retransmission of dropped packets.
Adaptive frequency hopping (AFH) for reducing radio frequency interference.

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

AMPAK Technology Inc.

30352
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2. General Specification

2.1

General Specification

Model Name

AP6575P

Product Description

2230 M.2 card (KEY E)

2T2R 802.11 a/b/g/n/ac/ax Wi-Fi + BT 5.0

Dimension

Lx W :30x 22 mm (typical); H: 3.0 mm (max.)

WiFi Interface

PCl express revision 3.0 at Gen1 speeds

BT Interface

UART / PCM

Operating temperature

-30°Cto 85°C

Storage temperature

-40°C to 105°C

Humidity

Storage Humidity 5% to 95% Non-Condensing

Operating Humidity 10% to 95% Non-Condensing

Note: The optimal RF performance specified in the data sheet, however, is guaranteed

only -10 °C to +55 °C and 3.2V < 3.3Vaux < 3.6V without derating performance.

2.2 DC Characteristics

2.2.1 Absolute Maximum Ratings

Symbol Description Min. | Max. | Unit
3.3Vaux Input supply voltage -0.5 | 45 Vv
WL REG ON Psed by PMU to power up or power down.the
- - internal regulators used by the WLAN section.
BT REG_ON psed by PMU to power up or power down the. 05 | 45 v
internal regulators used by the Bluetooth section.
CLKREQO# PCle clock request, active low.
PCIE_PERST_L PCle host indication to reset the device .
Digital Bus UART / PCM Bus
WL_HOST_WAKE | WLAN device wake-up HOST
BT_HOST_WAKE | Bluetooth device wake-up HOST -0.5 | 207 | V

BT_DEV_WAKE

HOST wake-up Bluetooth device

PEWAKEO#

PCle PME Wake, active low.

AMPAK Technology Inc.

3F, No.15-1, Zhonghua Road, Hsinchu Industril Park, Hukou, Hsinchu, Taiwan, 4
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Extreme caution must be exercised to prevent electrostatic discharge (ESD) damage.

Symbol Condition ESD Rating Unit

Human body model contact discharge per JEDEC

ESD_HAND_HBM 1.5 kv
EID/JESD22-A114
ESD HAND CDM Charged device model contact discharge per JEDEC 550 Y
- - EIA/JESD22-C101
2.2.2 Recommended Operating Rating
Voltage rails Min. Typ. Max. Unit
3.3Vaux 3.0 3.3 3.6 \Y
WL_REG_ON
BT_REG_ON
3.0 3.3 3.6 \Y
CLKREQO#
PCIE_PERST L
Digital Bus
WL_HOST_WAKE
BT_HOST_WAKE 1.62 1.8 1.98 Y
BT _DEV_WAKE
PEWAKEO#
3.3Vaux current consumption 1200mA(Peak), when 3.3Vaux = 3.3V
I/O Voltage rails @ 1.8V Min. Max. Unit
VIH 1.17 N/A Vv
VIL N/A 0.72 Y
I/O Voltage rails @ 3.3V Min. Max. Unit
VIH 2.31 N/A Y
VIL N/A 0.99 Y

AMPAK Technology Inc.

3F, No.15-1, Zhonghua Road, Hsinchu Industril Park, Hukou, Hsinchu, Taiwan, 5 http://www.ampak.com.tw
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3. Wi-Fi RF Specification

3.1

2.4GHz RF Specification

Conditions : 3.3Vaux=3.3V ; Temp:25°C

Feature

Description

WLAN Standard

IEEE 802.11b/g/n/ax & Wi-Fi compliant

Frequency Range

2.400 GHz ~ 2.4835 GHz (2.4GHz 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

802.11ax : OFDM /256-QAM , 64-QAM , 16-QAM . QPSK. BPSK

Output Power , tolerance + 1.5 dB

The transmit EVM quality & spectrum mask are compliant with IEEE 802.11 standard

1Mbps 2Mbps 5.5Mbps 11Mbps
802.11b
18.5 18.5 18.5 18.5
6. 9Mbps 12, 18Mbps 24Mbps 36Mbps 48Mbps
18 18 17.5 17.5 17
802.11g
54Mbps
17
MCS0~2 McCs3 Mcs4 MCS5 MCS6
802.11n 18 17.5 17.5 17 17
20MHz MCS7
16
HEO~2 HE3 HE4 HES HE6
802.11ax 18 17.5 17.5 17 17
20MHz HE7 HE8 HE9
16 15 15

Note: The specifications of RF output power are subject to change to fulfill the safety regulation and requirements in end-user product.

Sensitivity, tolerance £ 2 dB

802.11b

CCK modulation PER = 8% . OFDM modulation PER = 10%
Data Rate Spec.(dBm)
1Mbps -96
2Mbps -92
5.5Mbps -90
11Mbps -88

AMPAK Technology Inc.
3F, No.15-1, Zhonghua Road, Hsinchu Industril Park, Hukou, Hsinchu, Taiwan,

30352

http://www.ampak.com.tw
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Data Rate Spec.(dBm) Data Rate Spec.(dBm)
6 Mbps -92 24Mbps -84
802.11g SISO 9Mbps 91 36Mbps 81
12Mbps -90 48Mbps -77
18Mbps -87 54Mbps -75
Data Rate Spec.(dBm) Data Rate Spec.(dBm)
6 Mbps -94 24Mbps -86
802.11g
9Mbps -93 36Mbps -83
MIMO
12Mbps -92 48Mbps -80
18Mbps -89 54Mbps -77
Data Rate Spec.(dBm) Data Rate Spec.(dBm)
MCSO0 91 MCs4 -80
802.11n_20MHz
MCS1 -88 MCS5 78
SISO
MCS2 -86 MCS6 -75
MCS3 -83 MCS7 74
Data Rate Spec.(dBm) Data Rate Spec.(dBm)
MCS0 92 MCS5 -79
802.11n_20MHz MCs1 91 MCS6 -77
MIMO Mcs2 -89 MCS7 -75
MCs3 -86 MCs8 71
MCs4 -82 MCS15 72
Data Rate Spec.(dBm) Data Rate Spec.(dBm)
HEO 92 HE6 75
HE1 -88 HE7 75
802.11ax_20MHz
HE2 -86 HES 71
SISO
HE3 -83 HE9 -69
HE4 -80
HES 78
Maximum Input | 802.11b :-10 dBm
Level 802.11g/n/ax : -20 dBm

AMPAK Technology Inc.
3F, No.15-1, Zhonghua Road, Hsinchu Industril Park, Hukou, Hsinchu, Taiwan,

30352
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3.2 5GHz RF Specification

Conditions : 3.3Vaux=3.3V ; Temp:25°C

Feature

Description

WLAN Standard

IEEE 802.11a/n/ac/ax & Wi-Fi compliant

Frequency Range

5.15~5.35GHz , 5.47~5.725GHz . 5.725~5.85GHz (5GHz UNII Band)

Number of Channels

5.15~5.35GHz : Ch36 ~ Ch64

5.47~5.725GHz : Ch100 ~ Ch140
5.725~5.85GHz : Ch149 ~ Ch165

Modulation

802.11a : OFDM /64-QAM . 16-QAM . QPSK. BPSK

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

802.11ac : OFDM /256-QAM , OFDM /64-QAM . 16-QAM , QPSK . BPSK
802.11ax : OFDM/ 1024-QAM .  OFDM /256-QAM . OFDM /64-QAM |
16-QAM . QPSK. BPSK

Output Power , tolerance + 2 dB

The transmit EVM quality & spectrum mask are compliant with IEEE 802.11 standard

Frequency (MHz) 6~9Mbps 12~18Mbps 24Mbps 36Mbps
5150~5350 15.5 15.5 15 15
5470~5720 15.5 15.5 15 15
5725~5845 155 15.5 15 15
802.11a
Frequency (MHz) 48Mbps 54Mbps
5150~5350 14.5 14.5
5470~5720 145 14.5
5725~5845 14.5 14.5
Frequency (MHz) MCS0~2 MCS3 MCs4 MCS5
5150~5350 15 15 14.5 14.5
5470~5720 15 15 14.5 14.5
802.11n 5725~5845 15 15 14.5 14.5
20MHz Frequency (MHz) MCS6 MCSs7
5150~5350 13.5 135
5470~5720 13.5 135
5725~5845 13.5 13.5

3F, No.15-1, Zhonghua Road, Hsinchu Industril Park, Hukou, Hsinchu, Taiwan, 8

AMPAK Technology Inc.

30352
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Frequency (MHz) MCS0~2 Mcs3 mcs4 MCS5
5150~5350 15 15 14 14
5470~5720 15 15 14 14
802.11n 5725~5845 15 15 14 14
40MHz Frequency (MHz) MCS6 MCS7
5150~5350 13.5 13.5
5470~5720 13.5 13.5
5725~5845 13.5 13.5
Frequency (MHz) MCS0~2 Mcs3 mcs4 MCS5
5150~5350 15 15 14.5 14.5
5470~5720 15 15 14.5 14.5
802.11ac 5725~5845 15 15 14.5 14.5
20MHz Frequency (MHz) MCs6 Mmcs7 McCs8
5150~5350 135 13.5 11
5470~5720 135 13.5 11
5725~5845 135 13.5 11
Frequency (MHz) MCS0~2 McCs3 MCSs4 MCS5
5150~5350 15 14 14 14
5470~5720 15 14 14 14
802.11ac 5725~5845 15 14 14 14
40MHz Frequency (MHz) MCS6 Mcs7 Mcs8 MCS9
5150~5350 135 13.5 11 9
5470~5720 135 13.5 11 9
5725~5845 13.5 13.5 11 9
Frequency (MHz) MCS0~2 MCS3 MCs4 MCS5
5150~5350 15 14 13.5 135
5470~5720 15 14 13.5 13.5
802.11ac 5725~5845 15 14 13.5 13.5
80MHz Frequency (MHz) MCS6 Mcs7 Mcs8 MCS9
5150~5350 13 13 9 9
5470~5720 13 13 9 9
5725~5845 13 13 9 9

AMPAK Technology Inc.
3F, No.15-1, Zhonghua Road, Hsinchu Industril Park, Hukou, Hsinchu, Taiwan, 9
30352
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Frequency (MHz) HEO~2 HE3 HE4 HE5
5150~5350 15 14.5 14.5 14.5
5470~5720 15 14.5 14.5 14.5
5725~5845 15 14.5 14.5 14.5
Frequency (MHz) HE6 HE7 HE8 HE9
802.11ax 5150~5350 135 13.5 11 11
20MHz 5470~5720 135 13.5 11 11
5725~5845 135 13.5 11 11
Frequency (MHz) HE10 HE11
5150~5350 9 9
5470~5720 9 9
5725~5845 9 9
Frequency (MHz) HEO0~2 HE3 HE4 HE5
5150~5350 15 14 14 14
5470~5720 15 14 14 14
5725~5845 15 14 14 14
Frequency (MHz) HE6 HE7 HE8 HE9
802.11ax 5150~5350 13.5 13.5 11
40MHz 5470~5720 135 13.5 11
5725~5845 13.5 135 11 9
Frequency (MHz) HE10 HE11
5150~5350 7 7
5470~5720 7 7
5725~5845 7 7
Frequency (MHz) HEO~2 HE3 HE4 HE5
5150~5350 15 14 13.5 13.5
5470~5720 15 14 13.5 13.5
5725~5845 15 14 13.5 13.5
Frequency (MHz) HE6 HE7 HES HE9
802.11ax 5150~5350 13 13
80MHz 5470~5720 13 13
5725~5845 13 13
Frequency (MHz) HE10 HE11
5150~5350 7 7
5470~5720 7 7
5725~5845 7 7

Note: The specifications of RF output power are subject to change to fulfill the safety regulation and requirements in end-user product.

AMPAK Technology Inc.
3F, No.15-1, Zhonghua Road, Hsinchu Industril Park, Hukou, Hsinchu, Taiwan,

30352
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Sensitivity, tolerance + 2 dB
OFDM modulation PER = 10%
Data Rate Spec.(dBm) Data Rate Spec.(dBm)
6 Mbps -89 24Mbps -82
802.11a
9Mbps -88 36Mbps -79
SISO
12Mbps -87 48Mbps -74
18Mbps -85 54Mbps -72
Data Rate Spec.(dBm) Data Rate Spec.(dBm)
6 Mbps 91 24Mbps -85
MIMO0802.11a
9Mbps -90 36Mbps -82
MIMO
12Mbps -89 48Mbps -77
18Mbps -88 54Mbps -76
Data Rate Spec.(dBm) Data Rate Spec.(dBm)
MCS0 -89 MCs4 78
802.11n_20MHz
Mcs1 -87 MCS5 -75
SISO
MCS2 -85 MCS6 72
MCS3 -82 MCS7 70
Data Rate Spec.(dBm) Data Rate Spec.(dBm)
MCSO0 91 MCS5 -77
802.11n_20MHz MCs1 -90 MCS6 -75
MIMO MCs2 -88 MCS7 -73
MCs3 -85 MCS8 -88
MCs4 81 MCS15 -69
Data Rate Spec.(dBm) Data Rate Spec.(dBm)
MCSO0 -87 MCs4 -76
802.11n_40MHz
Mcs1 -85 MCS5 71
SISO
MCs2 -82 MCS6 -69
MCS3 -79 MCS7 67
Data Rate Spec.(dBm) Data Rate Spec.(dBm)
MCSO0 -87 MCS5 -74
802.11n_40MHz MCs1 -87 MCS6 -72
MIMO MCS2 -85 MCS7 -70
MCs3 -82 MCS8 -85
Mcs4 78 MCS15 66

AMPAK Technology Inc.

3F, No.15-1, Zhonghua Road, Hsinchu Industril Park, Hukou, Hsinchu, Taiwan, 11
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Data Rate Spec.(dBm) Data Rate Spec.(dBm)
MCSO0 -89 MCS5 74
802.11ac_20MHz MCS1 -87 MCS6 72
SISO Mcs2 -85 Mcs7 69
MCS3 82 MCS8 67
MCS4 78
Data Rate Spec.(dBm) Data Rate Spec.(dBm)
MCS0,NSS=1 91 MCS6,NSS=1 -75
MCS1,NSS=1 -90 MCS7,NSS=1 -74
802.11ac_20MH:z
iMO MCS2,NSS=1 -87 MCS8,NSS=1 71
MCS3,NSS=1 -84 MCS0,NSS=2 -87
MCS4,NSS=1 -81 MCS8,NSS=2 -64
MCS5,NSS=1 -76
Data Rate Spec.(dBm) Data Rate Spec.(dBm)
MCS0 87 MCS5 71
02.11ac_40MHz Mcs1 -85 MCS6 -69
SISO MCS2 -82 MCS7 68
MCS3 -79 MCS8 -64
MCs4 75 MCS9 63
Data Rate Spec.(dBm) Data Rate Spec.(dBm)
MCS0,NSS=1 -89 MCS6,NSS=1 -72
MCS1,NSS=1 -87 MCS7,NSS=1 -71
802.11ac_40MH:z
MIMO MCS2,NSS=1 -85 MCS8,NSS=1 -67
MCS3,NSS=1 -81 MCS9,NSS=1 -65
MCS4,NSS=1 -78 MCSO,NSS=2 -85
MCS5,NSS=1 -76 MCS9,NSS=2 -59
Data Rate Spec.(dBm) Data Rate Spec.(dBm)
MCSO0 -84 MCS5 67
802.11ac_80MHz Mcs1 81 MCS6 66
SISO MCs2 78 MCS7 -64
MCS3 75 MCS8 61
Mcsa 72 MCS9 -60

AMPAK Technology Inc.

3F, No.15-1, Zhonghua Road, Hsinchu Industril Park, Hukou, Hsinchu, Taiwan,
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Data Rate Spec.(dBm) Data Rate Spec.(dBm)
MCS0,NSS=1 -86 MCS6,NSS=1 -69
MCS1,NSS=1 -84 MCS7,NSS=1 -67
802.11ac_80MH:z
MCS2,NSS=1 -81 MCS8,NSS=1 -65
MIMO
MCS3,NSS=1 -78 MCS9,NSS=1 -62
MCS4,NSS=1 -75 MCS0,NSS=2 -82
MCS5,NSS=1 -70 MCS9,NSS=2 57
Data Rate Spec.(dBm) Data Rate Spec.(dBm)
HEO -89 HE6 72
HE1 87 HE7 -69
802.11ax_20MHz
HE2 -85 HE8 67
SISO
HE3 -82 HE9 63
HE4 -78 HE10 58
HE5 74 HE11 56
Data Rate Spec.(dBm) Data Rate Spec.(dBm)
HEO -87 HE6 -69
HE1 -85 HE7 -68
802.11ax_40MHz
HE2 -82 HE8 -64
SISO
HE3 -79 HE9 -63
HE4 -75 HE10 -59
HES 71 HE11 -54
Data Rate Spec.(dBm) Data Rate Spec.(dBm)
HEO -84 HE6 -66
HE1 -81 HE7 -64
802.11ax_80MHz
HE2 -78 HE8 61
SISO
HE3 -75 HE9 -60
HE4 72 HE10 54
HE5 67 HE11 -50
Maximum Input
802.11a/n/ac/ax : -30 dBm
Level
AMPAK Technology Inc.
3F, No.15-1, Zhonghua Road, Hsinchu Industril Park, Hukou, Hsinchu, Taiwan, 13 http://www.ampak.com.tw
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4. Bluetooth Specification

4.1 Bluetooth Specification

Conditions : 3.3Vaux=3.3V ; Temp:25°C

Feature

Description

General Specification

Bluetooth Standard

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

Host Interface

UART

Frequency Band

2402 MHz ~ 2480 MHz

Number of Channels

79 channels for classic - 40 channels for BLE

Modulation

FHSS with GFSK, m/4-DQPSK, 8DPSK

RF Specification

Output Power , tolerance + 1.5 dB

CL1 (dBm)
BDR Output Power 8
EDR Output Power 6
BLE Output Power 7

Sensitivity, tolerance £ 1.5 dB

Sensitivity @ BER=0.1%

for 2LE (2Mbps)

for GFSK (1Mbps) -88 dBm
Sensitivity @ BER=0.01%
for 1t/4-DQPSK (2Mbyps) -91dBm
Sensitivity @ BER=0.01%
for 8DPSK (3Mbps) -85 dBm
Sensitivity @ BER=0.01%
for LE (1Mbps) -91dBm
Sensitivity @ BER=0.01%

-90 dBm

Maximum Input Level

GFSK (1Mbps):-20dBm
1t/4-DQPSK (2Mbps) :-20dBm
8DPSK (3Mbps) :-20dBm

Note* : The Bluetooth BDR output power is able to be configured by firmware (hcd file).

AMPAK Technology Inc .

3F, No.15-1, Zhonghua Road, Hsinchu Industril Park, Hukou, Hsinchu, Taiwan,

30352
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5. Pin Definition

5.1 Pin Outline

2
= 3 | GND 3.3Vaux | 4 :
5 | NC 3.3Vaux | 6
=2 NC NC [ ™
®—3-| GND PCM_CLK (1.8V) [ 10 ™
B NC PCM_SY NC (1.8V) [[12 *
B3 Ne PCM_OUT (1.8V) [ 14
B—5| NC PCM_IN (1.8V) [ 16
=7 NC NC |18 ™
B9 NC GND [20 ®
B—1{Ne BT_HOST_WAKE (1.8V) [ 22 &
53| NC UART TXD (1.8V) | 24
B NC Key [26
Hx 27 | Key Key | 28 -
29 | Key Key | 30
X—371| Key Ke 32 X
31 K y)
X33 | Key UART RXD (1.8V) | 34
®—35 GND UART RTS (1.8V) [ 36 ®

»
37 | PERpO
B—5-{ PERNO

B—771 GND
B3| PETPO
B—7s-{ PETNO
.T GND

®—729-| REFCLKPO
7| REFCLKNO

B GND

55 | CLKREQO# (3.3V)
B—57-| PEWake0O# (1.8V)

UART CTS_N (1.8V) [ 38 ™
BT_DEV_WAKE (1.8V) [40 ™

WL_HOST_WAKE (1.8V) [ a2 ™
NC [44 @
NC [26 =
NC [48 =
NC [50 :
NC
52 o

PERSTO# (3.3V) [ 54
BT _REG_ON (3.3V) [ 55 ™
WL_REG_ON (3.3V) [ 5g ™

] —~—1
Sl e
B NC NC [64 @
B-—65| GND NC [e6 @
B—s7| NC NC [68 @
B N NC [70 ™
B—7 GND NC [72 ™
B3 NC 3.3vaux [ 74 ®
.T NC 3.3Vaux u
~1 GND
5.2 Pin Assignment
NO Name Type Description
TOP
1 GND G Ground connections
3 NC - No connect
5 NC - No connect
7 GND G Ground connections
9 NC - No connect
11 NC - No connect
13 NC - No connect
15 NC - No connect
17 NC - No connect
19 NC - No connect
21 NC - No connect

AMPAK Technology Inc.
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NC - No connect

Module Key - Mechanical Key

Module Key - Mechanical Key

Module Key - Mechanical Key

Module Key - Mechanical Key
33 GND G Ground connections
35 PERpPO I PCI Express receive data-Positive
37 PERNO I PCl Express receive data-Negative
39 GND G Ground connections
41 PETpO 0] PCl Express transmit data-Positive
43 PETNO 0] PCl Express transmit data-Negative
45 GND G Ground connections
47 REFCLKPO I PCI Express differential clock input-Positive
49 REFCLKNO I PCI Express differential clock input-Negative
51 GND G Ground connections
53 CLKREQO# (3.3V) I/O PCle clock request
55 PEWAKEO# (1.8V) oD PCle PME Wake
57 GND G Ground connections
59 NC - No connect
61 NC - No connect
63 GND G Ground connections
65 NC - No connect
67 NC - No connect
69 GND G Ground connections
71 NC - No connect
73 NC - No connect
75 GND G Ground connections
2 3.3Vaux P VDD system power supply input
4 3.3Vaux P VDD system power supply input
6 NC - No connect
8 PCM_CLK (1.8V) I/O PCM clock
10 PCM_SYNC (1.8V) I/O PCM sync signal
12 PCM_OUT (1.8V) 0] PCM Data output
14 PCM_IN (1.8V) I PCM data input
16 NC - No connect

3F, No.15-1, Zhonghu;A Ii\g;ﬁﬂfin-lc-fuclggu?tlrcii?’Zrkl,nH?JI(ou, Hsinchu, Taiwan, 16 http:/www.ampak.com.tw
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18 GND G Ground connections
20 BT_HOST_WAKE (1.8V) 0] Bluetooth wake up Host
22 UART_TXD (1.8V) 0] Bluetooth UART interface
Module Key - Mechanical Key
Module Key - Mechanical Key
Module Key - Mechanical Key
Module Key - Mechanical Key
32 UART_RXD (1.8V) | Bluetooth UART interface
34 UART_RTS_N (1.8V) 0] Bluetooth UART interface
36 UART_CTS_N (1.8V) I Bluetooth UART interface
38 BT_DEV_WAKE (1.8V) I HOST wake-up Bluetooth device
40 WL_HOST_WAKE (1.8V) 0] WLAN wake up HOST
42 NC - No connect
44 NC - No connect
46 NC - No connect
48 NC - No connect
50 NC - No connect
52 PERSTO# (3.3V) I PCle host indication to reset the device
54 BT REG_ON (3.3V) | Used by PMU to power up or power down the in.ternal
module regulators used by the Bluetooth section.
56 WL _REG_ON (3.3V) Used by PMU to power up or power down the internal
module regulators used by the WLAN section.
58 NC - No connect
60 NC - No connect
62 NC - No connect
64 NC - No connect
66 NC - No connect
68 NC - No connect
70 NC - No connect
72 3.3Vaux P VDD system power supply input
74 3.3Vaux P VDD system power supply input

AMPAK Technology Inc.
3F, No.15-1, Zhonghua Road, Hsinchu Industril Park, Hukou, Hsinchu, Taiwan,
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6. Reference Design
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7. Dimensions

7.1 Module Dimensions

B.50 #3230
— [ 080
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oVYe—= 1
: 5.?3
A
i O
15.00 ]
[ w30,00£0,15
!
— . o :
4':’” -1 | r 2.90
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— 1075 120 f=— == 1073 2
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AMPAK Technology Inc

8. Host Interface Timing Diagram

8.1

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

WL_REG_ON: This signal is used by the PMU to power up the WLAN section. It is also OR-gated with
the BT_REG_ON input to control the internal regulators. 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. If
BT_REG_ON and WL_REG_ON are both low, the regulators are disabled. This pin has an internal 33kQ
pull-high resistor.

BT_REG_ON: This signal is used by the PMU to decide whether or not to power down the internal
regulators. If BT_REG_ON and WL_REG_ON are low, the regulators will be disabled. This pin has an
internal 33 kQ pull-high resistor.

It suggests customers connect WL_REG_ON and BT_REG_ON to GPIOs for control, otherwise

unexpected errors may occur when boot-up the device.

In the figure, VBAT is represented as 3.3Vaux. The VDDIO power supply has been included in the
module. When VBAT is power-up, VDDIO will rise to high level after 15 ms.

The module main chip has an internal power-on reset (POR) circuit. The device will be held in reset
for a maximum of 110 ms after VDDC and VDDIO have both passed the POR threshold. Wait at least
150 ms after VDDC and VDDIO are available before initiating PCle accesses.

>100 us after VBAT

- .
< -

BT_REG_ON

3F, No.15-1, Zhonghua Road, Hsinchu Industril Park, Hukou, Hsinchu, Taiwan, 20 http://www.ampak.com.tw
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1. The VBAT and VDDIO 10%-80% nse-time slopes must be greater than 50 microseconds/V
2. VBAT should be up before or al the same btme as VDDIO VDDIO should NOT be present first or ba held high before VBAT s high

WLAN=0ON, Bluetooth=0ON

AMPAK Technology Inc.
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WL_REG_ON

BT_REG_ON

*Notes:
1. The VBAT and VDDIO 10%—90% nse-time slopes must be greater than 50 microseconds/V.
2. VBAT should be up before or at the same time as VDDIO. VDDIO should NOT be present first or be held high before VBAT is high

WLAN=OFF, Bluetooth=0OFF

"'5‘"'_/ :> 90% of VH

woo_|

>100 us after VBAT

-
<

=

WL_REG_ON

BT_REG_ON

“Notes:
1. The VBAT and VDDIO 10%~90% rise-time siopes mus! be grealer than 50 microseconds/V.
2. VBAT should be up before or at the same time as VDDIO. VDDIO should NOT be present first or be held high before VBAT is high

WLAN=0N, Bluetooth=0OFF

VBAT* ™~ 90% of VH
e

vDOIO
=100 us after VBAT

WL_REG_ON

BT_REG_ON /

*Notes:
1. The VBAT and VDDIO 10%-80% rise-tme slopes must be greater than 50 microseconds/V.
2. VBAT should be up before or at the same time as VDDIO. VDDIO should NOT be present first or be held high before VBAT is high

WLAN=OFF, Bluetooth=ON

AMPAK Technology Inc.
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PCle Interface Description

The PCl Express(PCle) core on the AP6275P is a high-performance serial I/O interconnect that is protocol

compliant and electrically compatible with the PCl Express Base Specification v3.0 running at Gen2 speeds.

PCI Express Interface Parameters

Parameter Symbol Comments Min. Typ. Max. Unit
General”
Baud rate BPS — — 5 — Gbaud
Reference clock peak-to-peak | Vref LVPECL, AC coupled 0.95 - - v
differential”
Receiver
Differential termination ZRX-DIFF-DC Differential termination 20 100 120 Q
DC impedance FRX-DC DC common-made impedance |40 50 &0 0
Powered down termination ZRX-HIGHIMP-DC-POS  |Power-down or RESET high | 100k — - Q
(POS) impedance
Powered down lermination FRX-HIGH-IMP-DC-NEG |Power-down or RESET high |1k _ — 0
(NEG) impedance
Input voltage VRX-DIFFp-p AC coupled, differential 175 — — my
P-p
Jitter tolerance TRX-EYE Minimum receiver eye width (0.4 — — i
Differential retum loss RLRX-DIFF Differential returmn loss 10 —_— — db
Common-mode return loss RLRX-CM Common-made return loss 6 — — dB
Unexpected electrical idle TRX-IDEL-DET-DIFF- An unexpected electrical idle |— — 10 ms
enter detect threshold ENTERTIME must be recognized no longer
integration time than this time to signal an
unexpected idle condition.
Signal detect threshold VRX-IDLE-DET- Electrical idle detect threshold |65 —_ 175 my
DIFFpp
Transmitter
Qutput voltage VTX-DIFFp-p Differential p-p, programmabile |0.8 - 1200 my
in 16 steps
Output voltage nise time VTX-RISE 20% to 80% 0.125 — — ul
(2.5 GT/s)
0.15
(5 GT/s)
Qutput voltage fall time WTX-FALL B0% to 20% 0.125 == == Ul
(2.5 GTls)
0.15
(5 GT/s)
RX detection voltage swing  |VTX-RCV-DETECT The amount of voltage change | — - 600 my
allowed during receiver
detection
AMPAK Technology Inc.
3F, No.15-1, Zhonghua Road, Hsinchu Industril Park, Hukou, Hsinchu, Taiwan, 22 http://www.ampak.com.tw
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AMPAK Technology Inc.
PCl Express Interface Parameters (Continued)
Parameter Symbol Comments Min. Max. Unit
TXAC peak common-mode |VTX-CM-AC-PP TXAC common mode voltage |— 100 mV
voltage (5GTils)
(5 GTrs)
TX AC peak common-mode |VTX-CM-AC-P TX AC common mode voltage | — 20 mV
voltage (2.5 GTrs)
(2.5 GT/s)
Absolute delta of DC common-| VTX-CM-DC-ACTIVE- Absolute deita of DC common-|0 100 mV
mode voltage during LO and |IDLE-DELTA mode voltage during LO and
Absolute delta of DC common-| VTX-CM-DC-LINE-DELTA |DC offset between D+ and D- |0 25 mV
mode voltage between D+ and
D-
Electncal idle differential peak | VTX-IDLE-DIFF-AC-p Peak-to-peak voltage 0 20 mV
output voltage
TX short circuit ITX-SHORT Current imit when TX output is | — 90 mA
current shorted to ground.
DC differential TX termination |ZTX-DIFF-DC Low impedance defined during |80 120 Q
signaling (parameter is
captured for 5.0 GHz by RLTX-
DIFF)
Differential RLTX-DIFF Differential 10 (min) for — dB
return loss return loss 0.05:
125 GHz
Common-mode RLTX-CM Common-mode retum loss |6 - dB
return loss
TX eye width TTX-EYE Minimum TX 0.75 —_ ul
eye width

AMPAK Technology Inc.
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PCle Power-On Timing

VBAT

=

WL_REG_ON
BT REG ON

WL _COLD START AVAIL
{(Intamal Signal)

_/

/"

4—-|,{ o Trugorins st

—-1-—

Tqma:u_.- |

—

_/

VDOC ol Ly
e s — *— Teon sonw
WL _intemal_POR_L J
CLKREQ L
i AN L L AL L
‘_TIT!I- o—" i-—-'Tr_, --—-—-}
PERST L e Il-— (S Tsanitmsnrag = i-—

First Conflg. Accass D : |—
Timing Parameter Notes Value? Unit
Tuddio2regon = 01 ms
Tregonzeoid_st 3.4 ms + 162 instruction-level paralielism (ILP) cycles 1013 ms
Teold_sizpor 54 ILP cycles 224 ms
Terystatavai 509 ILP cycles 2117 ms
Tperstafirstconti = 6.0 ms
Tyadicon2firsteontig Tydaiazregon * Tregor2eald st + Terystatavail + T perstfirstconti 374 ms
Trmm_ﬂ {warm) 162 ILP cycles 6.73 ms

a The ime values assume an [ILP tolerance of +30%.
b, With YDOIO as a reference, 37 4 ms 15 the minimum system wait tme before ssuing the first configurabon access




NOTICE:

+please keep this product and accessories attached to the places which children can't touch;

+do not splash water or other liquid onto this product, otherwise it may cause damage;

+do not put this product near the heat source or direct sunlight, otherwise it may cause deformation or malfunction;
+please keep this product away from flammable or naked flame;

+please do not repair this product by yourself. Only qualified personnel can be repaired.

FCC Statement

This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant to part 15 of the
FCC rules. These limits are designed to provide reasonable protection against harmful interference in a residential
installation. This equipment generates, uses and can radiate radio frequency energy and, if not installed and used in
accordance with the instructions, may cause harmful interference to radio communications. However, there is no guarantee
that interference will not occur in a particular installation. If this equipment does cause harmful interference to radio or
television reception, which can be determined by turning the equipment off and on, the user is encouraged to try to correct
the interference by one or more of the following measures:

-Reorient or relocate the receiving antenna.

-Increase the separation between the equipment and receiver.

-Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.

-Consult the dealer or an experienced radio/TV technician for help.

This equipment complies with Part 15 of the FCC Rules. Operation is subject to the following two conditions:

(1) This device may not cause harmful interference, and

(2) This device must accept any interference received, including interference that may cause undesired operation.
Any changes or modifications not expressly approved by the party responsible for compliance could void the user’s
authority to operate the equipment.

Please notice that if the FCC identification number is not visible when the module is installed inside another device, then
the outside of the device into which the module is installed must also display a label referring to the enclosed module. This
exterior label can use wording such as the following: “Contains FCC ID:2A639-AP6575P” any similar wording that
expresses the same meaning may be used.

This equipment complies with FCC radiation exposure limits set forth for an uncontrolled environment. This equipment
should be installed and operated with a minimum distance of 20cm between the radiator & your body. This transmitter must
not be co-located or operating in conjunction with any other antenna or transmitter.

The module is limited to OEM installation ONLY.
The OEM integrator is responsible for ensuring that the end-user has no manual instruction to remove or install module.

The module is limited to installation in mobile application.

A separate approval is required for all other operating configurations, including portable configurations with respect to Part
2.1093 and difference antenna configurations.

There is requirement that the grantee provide guidance to the host manufacturer for compliance with Part 15B
requirements.

The module complies with FCC Part 15.247 / Part 15.407 and apply for Single module approval.

Trace antenna designs: Not applicable.

Antennas:

2.4G 5G

External antenna & 4.46 dBi External antenna & 5.36 dBi

The antenna is permanently attached, can't be replaced.

Antenna manufacturer: Shenzhen Ruicai Electronic Technology Co., LTD
Model: 5DB SMA



Canada Statement

This device complies with Industry Canada’s licence-exempt RSSs. Operation is subject to the following two conditions:
(1) This device may not cause interference; and
(2) This device must accept any interference, including interference that may cause undesired operation of the device.

Le présent appareil est conforme aux CNR d’Industrie Canada applicables aux appareils radio exempts de licence.
L’exploitation est autorisée aux deux conditions suivantes :

(1) l'appareil ne doit pas produire de brouillage;

(2) I'utilisateur de I'appareil doit accepter tout brouillage radioélectrique subi, méme si le brouillage est susceptible d’en
compromettre le fonctionnement.

Please notice that if the ISED certification number is not visible when the module is installed inside another device, then
the outside of the device into which the module is installed must also display a label referring to the enclosed module. This
exterior label can use wording such as the following: “Contains 1C:29997-AP6575P” any similar wording that expresses the
same meaning may be used.

I'appareil hote doit porter une étiquette donnant le numéro de certification du module d'Industrie Canada, précédé des
mots « Contient un module d'émission », du mot « 1C:29997-AP6575P » ou d'une formulation similaire exprimant le méme
sens, comme suit

The device for operation in the band 5150-5350 MHz is only for indoor use to reduce the potential for harmful interference
to co-channel mobile satellite systems

for devices with detachable antenna(s), the maximum antenna gain permitted for devices in the band 5725-5850 MHz shall
be such that the equipment still complies with the e.i.r.p. limits as appropriate;

Les dispositifs fonctionnant dans la bande 5150-5350 MHz sont réservés uniquement pour une utilisation a l'intérieur afin
de réduire les risques de brouillage préjudiciable aux systemes de satellites mobiles utilisant les mémes canaux;

pour les dispositifs munis d'antennes amovibles, le gain maximal d'antenne permis (pour les dispositifs utilisant la bande
de 5 725 a 5 850 MHz) doit étre conforme a la limite de la p.i.r.e. spécifiée, selon le cas;

Cet équipement respecte les limites d’exposition aux radiations fixées par la IC pour un environnement non contrélé. Ces
équipements doivent étre installés et exploités a une distance minimale de 20cm entre le radiateur et votre corps. Cet
émetteur ne doit pas étre co-localisé ni fonctionner en conjonction avec une autre antenne ou un autre émetteur.
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9. Package Information

9.1 Tray box

BOX : 100 PCS (100 PCS/Try )
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9.2 Carton

Carton: 400 PCS (Box*4/Carton)
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