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Revision

0.1 2021/1207 |Preliminary Release Richard
Modify the Pin outline~Dimension and Layout )
0.2 2022/0304 _ Richard
recommended footprint
Modify 6GHz TX output power ]
0.3 2022/08/25 ) ) Richard
Modify 6GHz channel list
0.4 2022/11/29 |Modify General Specification Richard
0.5 2022/12/06  |Modify Bluetooth Specification Richard
0.6 20230224 |Modify General Specification Richard
0.7 2025/724 Update Bluetooth Spec Version Ming
0.8 2025805  |Add WEB Ray

$03%. THFKQROI

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

Z272Z DPSDN FRP W2z




v

M

AP6276S Datasheet ampak technotogy inc.

| L

Contents

o LyG2Rdz00N2y

00 R O 1V T VTP 2
IO o (o To [ T ==Y U YU 3
HO  DSySII- {LISOMIOI-ii2y
2.1 General SPeCIfiCatioN ... ....uuiiie e 4
P2 R 0 O O o - [ - T =] o ) 4 (oL PPN 4
2.2.1 Absolute Maximum RatiNgS..........oeeiuuiieiiiieeiiieee e e e e e e e e e eaa 4
2.2.2 Recommended Operating Rating ........ccccuiiiuiiiiiiiiec e 5
00 ZIChwC {LISOIOI-ii2y”
3.1 2.4GHZz RF SPeCifiCation .....cceuuiiiie et e e e e e 6
3.2 5GHZ RF SPECIfiCatioN .. ccvuniiiiieeii e 9
3.3 6GHZ RF SPeCIfiCatioNn ....c.uuieiiiieiie e e 24
no . fiSi220K {LISOMO0I-ii2y
4.1 Bluetooth SPecifiCation.........cceeuuiiiiii e 27
po thy 5STyi2y
5.1 PINOULING oeeeeeeeee e e eaan 28
T A T 1Ny =40 o V=T o | PPN 29
ch 5iY Syaizya
6.1 MOdUIE DIMENSIONS ...uueieiiieeeiiieeeee e et e e e e e e e e e e et e e e e e e e e e e e aneeenanaes 31
6.2 Recommended fOOtPriNt......ccuu i 32
10 QE(SIy1-t 0£207 NSTSISYDS
yo 1240 LyaSiFI-0S ¢y ly3 si-ail-y
8.1 Power-up Sequence Timing DIagram .........ccceuuieeiiiiieiii e e e e e e e eaa e ean 34
8.2 SDIO Interface DeSCriptioNn .......cceuueeiiieeeee e e e e e e e e e ean 37
8.3 PCM Interface DeSCription .......cccuuieiiiieeiiie e e e e e e e een 43
8.4 UART Interface DeSCriptioNn ........cuuieiiueeiiiieeeie e e et e e e e e e e e e e e e e eaneeeaes 49
1 wS02Y'Y SyRSR wSFi2& tI2TMS
mno t1-0-3S LyF20Y I-ii2y
0 R 1= o 7= PR 52
N0 A 0 1 0 1T Y oY o PSR 53
10.3 MSL Level / Storage Condition .........ceeeueeieieeeeeeee e e e e e e e eaanns 55

$03%$. THFKQRO.L
6F.-2, No. 23, Huanke 1st Rd., Zhubei City, Hsinchu County 302047 , Taiwan

KWWS

Z7ZZ DPSDN FRP WZ




' . AP6276S Datasheet awrak technotony inc.

L L

Mo LyUli2Rdz00k2y
1.1 Overview

The AMPAK Technology® AP6276S is a fully Wi-Fi 6E(2.4/56GHz) and Bluetooth functionalities
module 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
AP6276S included SDIO interface for Wi-Fi, UART/ PCM interface for Bluetooth.

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

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

VDDIO  VBAT
AP6276S SIP Module
wiFi «e—20 _ ANT1
56GWLTx | T/R
) PCM B < 5/6G WL Rx Switch| [
BT —— B
’ UART S 2T2R Wi-Fi e ( . Diplexer
N o L
a/b/g/n/ac/ax < ?’W't"sh’
and ) . ANTO
Buletooth 5.4
RTC_CLK @_' 5/6G WL Tx o T/R
32.768kHz «D2I6G WL Rx Switch|
SYN43756 ~ Di
REF CLK 246G WL Tx > o Dlplexer
- = g )
oz o 2.4G WL/BT Rx B N :
BT Tx Switch
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1.2 Product Features
1999 yHomm YS& CSIHidziSa

V4

V4
V4
V4

N

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 for 5GHz and 6GHz (U-NII-5 and U-NII-6) radio, and 20MHz channels
for 2.4GHz radio.

Client MU-MIMO

Supports standard SDIO v3.0, compatible with SDIO v2.0 HOST interfaces.

_{02Si220K YS8& CSI-idziSa

V4

6F.-2, No. 23, Huanke 1st Rd., Zhubei City, Hsinchu County 302047 , Taiwan 3 KWW S PEDN FRP WZ

BT host digital interface:
- HCI UART (up to 4 Mbps)
- PCM for audio data
Complies with Bluetooth Core Specification Version 5.4 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.
BT Core Specification Version 5.4, including the following support:
» Low energy(LE) isochronous channels
. LE power control
» LE enhanced connection update
., LE channel classification
., LEaudio

$03%$. THFKQRO.L
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2.1 General Specification

Model Name

AP6276S

Product Description

2T2R 802.11 a/b/g/n/ac/ax Wi-Fi 6E + BT 5.4 Module

Dimension

Lx W :15x 13 (typical) mm > H:1.85 (Maximum) mm

Wi-Fi Interface

Support SDIO V3.0/2.0

BT Interface

UART / PCM

Operating temperature -30°C to 85°C

Storage temperature -40°Cto 125°C

Humidity

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 < VBAT < 4.8V without derating performance.

2.2 DC Characteristics

2.2.1 Absolute Maximum Ratings

{&Y o2t 58300LIi2y" alyt | alt | il
VBAT Input supply Voltage -0.5 | 5.25 Vv
VDDIO Digital/Bluetooth/SDIO/ I/O Voltage -0.5 | 2.07 \Y

$03%. 7THFKQROI
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2.2.2 Recommended Operating Rating

The module requires two power supplies: VBAT and VDDIO.

+2f(1-3S NI-ita alyt ¢aLY alt i
VBAT 3.0 3.3 5.0 \Y
VDDIO 1.68 1.8 1.98 Vv
VBAT current consumption 1200mA(Peak), when VBAT = 3.3V
The module requires two power supplies: other Digital 1/O Pins.
C2l +55Lh [ 'mty+ alyt alt i
VIH = Input high voltage 0.65 x VDDIO NA Vv
VIL = Input low voltage NA 0.4 x VDDIO Vv
VOH = Output high voltage @ 2mA VDDIO-0.4 NA Vv
VOL = OQutput low voltage @ 2mA NA 0.4 \Y
Programmable 2mA to 16mA drive strength. Default is 10mA.
$03%. 7HFKQROL
KWWS BRPBDN FRP WZ
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00 2inCh wC {LISOFI0I-in2y

3.1 2.4GHz RF Specification

Conditions : VBAT=3.3V ; VDDIO=1.8V ; Temp:25°C

CSI-idzNS 5Sa0iLin2y”
2[1b {lilyRHR IEEE 802.11 b/g/n/ax & Wi-Fi compliant
CUS1jazSy0& wl-y3S 2.400 GHz ~ 2.4835 GHz (2.4GHz ISM Band)
bdzY oSl 2T /KI-y3y/Sta 2.4GHz : Ch1~Ch13
802.11b : DQPSK ~ DBPSK ~ CCK
azZRurfl-iizy 802.11g/n : OFDM /64-QAM -~ 16-QAM ~ QPSK ~ BPSK
802.11ax : OFDMA /256-QAM -~ 64-QAM -~ 16-QAM ~ QPSK ~ BPSK
hdziLidzi €2 SR . Y0 I (2ESN1-y0S 5 Mip R .
¢KS UlI-yaY il 9+a ljuzl-fiie =5 4SOy Y 1-47 IS 02Y LIty Gk 1999 yrHomm All-yRIHIR
MaoLla Haola popadlia MMaoLla
yHAmo 19.5 19.5 19.5 19.5
c d paolia MH & MyaoLlid Hnaolla ocaolld nyaolia
—— 18.5 17.5 17.5 17 17
pnadlid
17
a/{n4H a/{o a/{n a/{p a/{c
YNHIMMY 18.5 17.5 17.5 17 17
Hnall a/{r
16
19191 19 19n 19p 19c
ynHoMmI-E 18.5 17.5 17.5 17 17
Hnall 197 19y 19
16 15 14
HC 17.5 HC 14
o pH 17.5 19 pH 14
Mic 17.5 Mic 14
ynHomml-Egunal T HMH 17.5 HMH 14
{{hyhC5a! HC 17
19 pH 17
Mic 17
HMH 17
6F.-2, No. 23, Huanke$ 18t 25 .Zhuzgl C';y,KngcﬁuOCol;mty 302047 , Taiwan 6 KWW S PEDN FRP WZ
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Note: The specifications of RF output power are subject to change to fulfill the safety regulation and requirements in end-user

product.
{Syanignier i2tSi-y0S s H R
/7Y Y 2Rufl-i02y tOw o ¢z & hC5a Y 2Rufl-il2y tow o mis
51i1- wl-iS {LIS0%R . Y
maolla -98
YAHOMMO Haolla -93
plpadlia -91
MMaoLla -89
511- wl-iS {LIS00R . Y 511- wl-iS {LIS0%R . Y
caodlla -93 HnaoLld -85
YNHMMI
hadlid -92 ocaodlld -82
{{h
MHaOLld -91 nyaolid -78
myaolla -88 pnaolia -76
511- wl-iS {LIS0%R . Y 511- wl-iS {LIS0%R . Y
caodlla -95 HNaoLld -87
YNHMMI
hadlid -94 ocaodlld -84
alah
MHa6L)a -93 nyaolid -81
myaolla -90 pnaolia -78
511- wl-iS {LIS0%R . Y 511- wl-iS {LIS0%R . Y
~ a/{n -93 a/{n -81
ynHommyUHnal |
a/{m -89 a/{p -79
{{h
a/{H -87 a/{c -76
a/{o -84 a/{r -76
51i1- wl-iS {LIS0%R . Y 51i1- wl-iS {LIS0%R . Y
a/{n -93 a/{p -80
ynHoMmyQHnal T a/{m -92 a/{c -78
alah a/{H -90 a/{T -76
a/{o -87 a/{y -92
a/{n -83 a/{wp -75
511- wl-iS {LIS0%R . Y 511- wl-iS {LIS0%R . Y
. - 19n -92 19c -75
ynHmul-EyHnall
19m -88 1971 -74
{{h
19H -86 19y -71
19 -83 199 -69
$03%. 7THFKQROI
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19n -80
19p -77
51Hl- wi-iS {LIS000R . Y0 51Hl- wi-iS {LIS000R . Y0
19n -91 19c -74
. ~ 19m -87 1971 -73
ynHmul-EyHnall
19H -85 19y -70
alah
19 -82 199 -68
19n -79
19p -76
alEyayY Lyl 802.11b : -10 dBm
[SoS¢ 802.11g/n/ax : -20 dBm

$03%$. THFKQRO.L
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3.2 5GHz RF Specification

Conditions : VBAT=3.3V ; VDDIO=1.8V ; Temp:25°C

CSI-dzlS

5Sa0iLin2y”

2[1b {ilyRHR

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

ClSIjizSy0e wl-y3S

5.15~5.25GHz ~ 5.25~5.35GHz ~ 5.47~5.725GHz ~ 5.725~5.85GHz (5GHz UNII
Band)

bdzY oSl 2F /KI-yy/Sta

5.15~5.25GHz : Ch36 ~ Ch48
5.25~5.35GHz : Ch52 ~ Ch64
5.47~5.725GHz : Ch100 ~ Ch144
5.725~5.85GHz : Ch149 ~ Ch165

azRifliizy

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

802.11n : OFDM /64-QAM -~ 16-QAM ~ QPSK ~ BPSK

802.11ac : OFDM /256-QAM ~ 64-QAM ~ 16-QAM ~ QPSK ~ BPSK

802.11ax : OFDMA /1024-QAM ~ 256-QAM -~ 64-QAM ~ 16-QAM ~ QPSK ~ BPSK

hdziLidzi €26 SR . Y0 I (2ESNy0S 5 HR.

¢KS lIFyaY il 9+a ljuzl-6ie =5 aS0iNdY Y 1-47 IS 02'Y Lty GhiK 1999 ynHomm ll-yRIMHIR

CUS1jtzSy0e ba 11 cYpaolla MHYMy & 6L Hnaolld ocaolla
pMpnYpopn 15.5 15.5 15.5 15.5
pnTNYpTHP 15.5 15.5 15.5 15.5
pTHPYpYnp 15.5 15.5 15.5 15.5
yneiml QUSljaSy0e sa b 1o nyaolli pnadla
pmpndpopn 15.5 15.5
pnTAYpPTHP 15.5 15.5
pTHPYpYnp 15.5 15.5
CNSljozSy0e oa 116 a/{n4 a/{o a/{n a/{p
pMpnYpopn 15.5 15.5 15.5 15.5
pnTNYpTHP 15.5 15.5 15.5 15.5
YNHIMMY pTHPYpynp 15.5 15.5 15.5 15.5
Hnall CUS1jtzSy0e ba 110 a/{c a/{r
pmpndpopn 15.5 14.5
pnTAYPTHP 15.5 14.5
pTHPYpynp 15.5 14.5
6F.-2, No. 23, Huanke$ 18t 25 .Zhuzgl CEy,KchﬁuOCol;Jnty 302047 , Taiwan 9 KWWS PEDN FRP WZ
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CNSljozSy0e oa 116 a/{n4 a/{o a/{n a/{p
pMpnYpopn 15.5 15.5 15.5 15.5
pnTAYPTHP 15 15 15 15
YHIMMY pTHPYpYNp 15 15 15 15
mall | cusljadyos ealio a/{c a/{T
pMpnYpopn 15 15
pnTAYPTHP 14.5 14.5
pTHPYpynp 14.5 14.5
CNSljozSy0e oa 116 a/{n4 a/{o a/{n a/{p
pMpnYpopn 15.5 15.5 15.5 15.5
pnTNYpTHP 15.5 15.5 15.5 15.5
ynHMmI-0 PTHPYpYNp 15.5 15.5 15.5 15.5
Hnall CUS1jdzSy0e ba 110 a/{c a/{r a/{y
pMpnYpopn 15.5 14.5 12.5
pnTNYpTHP 15.5 14.5 12.5
pTHPYUpYnp 15.5 14.5 12.5
CNSljozSy0e oa 116 a/{n4 a/{o a/{n a/{p
pMpnYpopn 15.5 15.5 15.5 15.5
pnTNYpTHP 15 15 15 15
ynHoMmI-0 pTHPYpPYNp 15 15 15 15
nnall CNSljozSy0e oa 116 a/{c a/{r a/{y a/{p
pMpnYpopn 15 15 13.5 11
pnTAYPTHP 14.5 14.5 13 10
pTHPYUpYnp 14.5 14.5 13 10
CNSljozSy0e oa 116 a/{n4 a/{o a/{n a/{p
pMpnYpopn 15 15 15 15
pnTNYpTHP 15 15 15 15
ynHoMmI-0 pTHPYPYNp 15 15 15 15
ynall CNSljozSy0e oa 116 a/{c a/{r a/{y a/{
pvpndpopn 14.5 14.5 11 11
pnTAYPTHP 14.5 14.5 10 10
pTHPYpYnp 14.5 14.5 10 10
CNSljozSy0e oa 116 19n9H 19 190 19p
ynHoMmI-E pMpnYpopn 15.5 15.5 15.5 15.5
Hnall pATNYPTHP 15.5 15.5 15.5 15.5
pTHPYpYnp 15.5 15.5 15.5 15.5

$03%. 7THFKQROI
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Note: The specifications of RF output power are subject to change to fulfill the safety regulation and requirements in end-user product.
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CNSljozSy08 oa 116 19c 197 19y 19
pMpnYpopn 15.5 14.5 12.5 12.5
pnTAYPTHP 15.5 14.5 12.5 12.5
ynHoMmI-E pTHPYpyYNp 15.5 14.5 12.5 12.5
Hnall ClS1jdzSy0e ba 11 19mn 19
pmpndpopn 10.5 10.5
pnTndpTHp 10 10
PTHPYpynp 10 10
CNSljozSy0e oa 116 19n9H 19 190 19p
pMpnYpopn 15.5 15.5 15.5 15.5
pnTAYPTHP 15 15 15 15
pTHPYpynp 15 15 15 15
CNSljozSy08 oa 116 19c 197 19y 19
ynHoMmI-E pMpnYpopn 15 15 13.5 11
mall pATNYPTHP 14.5 14.5 13 10
pTHPYpYnp 14.5 14.5 13 10
CNSljozSy0e oa 116 19w 19mm
pMpndpopn 9 9
pnTndpTHp 8 8
PTHPYpYNp 8 8
CNSljozSy0e oa 116 19n9H 19 190 19p
pMpnYpopn 15 15 15 15
pnTAYPTHP 15 15 15 15
pTHPYpynp 15 15 15 15
CNSljozSy0e oa 116 19c 197 19y 190
ynHoMmI-E pMpnYpopn 14.5 14.5 11 11
ynall pATNYPTHP 14.5 14.5 10 10
pTHPYpynp 14.5 14.5 10 10
CNSljozSy0e oa 116 19w 19mm
pmpndpopn 9 9
pnTndpTHp 9 9
PTHPYpynp 9 9
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SHII- -4S 62ySa CUSIjdzSy0e {US0HR. Y0
pmpadpopn Mpop
HC pnTAYpTHP Mpop
pTHPYpYNp Mptp
pmpadpopn Mpop
pH prTndpTHP Mpip
197 pTHPYpYNp Mpop
pmpnYpopn Mpop
mnc pnTnYpTHP Mpop
pTHPYpYNp Mptp
pmpn9popn mMnop
HIMH pnTndpTHp M
pTHPYpYNp mMn
pmpadpopn Mpop
HC pnTnYpTHP Mpop
pTHPYPYNp Mptp
pmpn9popn Mpop
ynHomml-EgHna T PH pnTAYpTHP Mpop
{{hyhcsa! 1 9MCH PTHPSPYNp Mptp
pmpadpopn Mpop
mnc pnTnYpTHP Mpop
pTHPYPYNp Mptp
pmpadpopn Mop
HIH pnTnYpTHP M
pTHPYPYNp Mn
pmpadpopn Mpop
HC pnTnYpTHP Mpop
pTHPYPYNp Mptp
pmpadpopn Mpop
pH pnTnYpTHP Mpip
1904 pTHPAPYNP Mptp
pmpnYpopn Mpop
mnc pnTnYpTHP Mpop
pTHPYPYNp mMptp
pmpn9popn mMnop
HMH pnTnYpTHP M
pTHPYPYNp Mn

$03%$. THFKQRO.L
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pmpadpopn Mnop
HC pATAYPTHP Mnop
pTHPYpynp Mnop
pmpndpopn Mnop
pH pnTAYpTHP Mnop
19paT pTHPYpynp Mnop
pmpadpopn Mnop
MJIC pnTnYpTHP Mnop
pTHPYpYNp mMnop
pmpadpopn Mnop
HIH pnTAYpTHP [Ty
pTHPYpYNp M
pmpadpopn MHOP
HC pnTnYpTHP MHOP
pTHPYPYNp MHOp
pmpndpopn MHOP
pH pnTAYpTHP MHOP
oycih pTHPYpYNp MHOp
pmpadpopn MHOP
MJIC pnTnYpTHP MHOP
pTHPYPYNp MHOp
pmpadpopn MHOP
HMH pnTnYpTHP MHOP
pTHPYPYNp MHOp
pmpndpopn Mn
1 9vnYmm HMH pnTnYpTHP (op
PTHPYPYNp bop

$03%. THFKQROI
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SHII- NS t2y5a CliSljizSy0e {LIS0%R . Y
pmpadpopn Mpop
HC pnTndpTHp Mp
pTHPYPYNp Mp
pmpadpopn Mpop
pH pnTndpTHp Mp
pTHPYpYNp Mp
pmpadpopn Mpop
19n Mnc pnTndpTHp Mp
pTHPYpYNp Mp
pmpadpopn Mpop
HIH pnTNYpTHP Mp
pTHPYpYNp Mp
pmpnYpopn Mnop
. ~ nyn pnTndpTHp Mnop
ynHmvl-Eynnall
({hyhcsas pTHPYpynp Mnop
) pmpnYpopn Mpop
HC pnTndpTHp Mp
pTHPYPYNp Mp
pmpadpopn Mpop
pH pnTndpTHP Mp
pTHPYPYNp Mp
pmpadpopn Mpop
19v9H MsIC pnTndpTHP Mp
pTHPYPYNp Mp
pmpadpopn Mpop
HIH pnTNYpTHP Mp
pTHPYPYNp Mp
pmpnYpopn Mnop
nyn pnTndpTHp Mnop
pTHPYpynp Mnop

$03%$. THFKQRO.L
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pmpnYpopn Mpop
HC pnTAYpTHP Mp
pTHPYPYNp Mp

pmpnYpopn Mpop
pH pnTndpTHp Mp
pTHPYPYNp Mp

pmpnYpopn Mpop
19049n Mnc pnTndpTHp Mp
pTHPYpYNp Mp

pmpnYpopn Mpop
HMH pnTAYpTHP Mp
pTHPYpYNp Mp

pmpndpopn Mnop

nyn pnTndpTHp Mnop

pTHPYpYNp mMnop

pMpnYpopn Mpop
HC pnTnYpTHP Mp
pTHPYPYNp Mp

pmpnYpopn Mpop
pH pnTndpTHp Mp
pTHPYPYNp Mp

pmpnYpopn Mpop
19p9T MJIC pnTndpTHp Mp
pTHPYpYNp Mp

pMpnYpopn Mpop
HMH pnTAYpTHP Mp
pTHPYPYNp Mp

pmpndpopn Mnop

nyn pnTndpTHp Mnop

pTHPYpYNp mnop
pmpn9popn MH
HC pnTndpTHp MH
pTHPYpYNp MH
19yde pMpndpopn MH
pH pnTndpTHp MH
pTHPYPYNp MH
Mnc pmpnYpopn MH

$03%$. THFKQRO.L
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pnTAYpTHP MH
pTHPYPYNp MH
pmpndpopn MH
HIH pnTAYpTHP MH
pTHPYpYNp MH
pmpadpopn MH
nyn pnTAYpTHP MH
pTHPYpynp MH
pmpadpopn M0
HIH pnTAYpTHP M
1 9MnYmm PTHptpyTP W
pmpndpopn hop
nyn pnTnYpTHP
pTHPYPYNp

$03%. THFKQROI
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SHII- NS t2y5a CliSljizSy0e {LIS0%R . Y

pmpadpopn Mpop

HC pnTndpTHp Mp

PTHPYpynp Mp
pmpadpopn Mpop

pH pnTndpTHp Mp

PTHPYpynp Mp
pmpadpopn Mpop

MsIC pnTndpTHp Mp

PTHPYpynp Mp

19n

pmpadpopn Mpop

HMH pnTndpTHP Mp

PTHPYpynp Mp
pmpadpopn Mpop

nyn pnTndpTHP Mp

PTHPYpynp Mp
pmpadpopn Mpop

. - (e pTNYpTHP Mp

ynHmml-Evynall

{{huhcsal PTHPYpynp Mp
pmpadpopn Mpop

HC pnTndpTHP Mp

PTHPYpynp Mp
pmpadpopn Mpop

pH pnTndpTHP Mp

PTHPYpynp Mp
pmpadpopn Mpop

MsIC pnTndpTHP Mp

pTHPYpyN M

19vdH PeyTP P
pmpnYpopn Mpop

HMH pnTnYpTHP Mp

PTHPYpynp Mp
pmpnYpopn Mpop

nyn pnTnYpTHP Mp

PTHPYpynp Mp
pmpnYpopn Mpop

(e pnTnYpTHP Mp

PTHPYpynp Mp

$03%$. THFKQRO.L
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pmpadpopn Mpop

HC pnTndpTHp Mp
PTHPYpynp Mp

pmpnYpopn Mpop

pH pnTnYpTHP Mp
PTHPYpynp Mp

pmpndpopn Mpop

MsIC pnTndpTHp Mp
THPYpyN M

1909 pTHPHPYNp p

pmpadpopn Mpop

HMH pnTndpTHP Mp
PTHPYpynp Mp

pmpadpopn Mpop

nyn pnTndpTHP Mp
PTHPYpynp Mp

pmpadpopn Mpop

dhhe pnTNYpTHP Mp
PTHPYpynp Mp

pmpadpopn Mpop

HC pnTndpTHp Mp
PTHPYpynp Mp

pmpadpopn Mpop

pH pnTndpTHp Mp
PTHPYpynp Mp

pmpndpopn Mpop

MsIC pnTndpTHp Mp
pTHPYpyN M

LopaT pHpynp p

pmpnYpopn Mpop

HMH pnTndpTHP Mp
PTHPYpynp Mp

pmpnYpopn Mpop

nyn pnTnYpTHP Mp
PTHPYpynp Mp

pmpndpopn Mnop

(e pnTnYpTHP Mnop

PTHPYpynp Mnop

$03%$. THFKQRO.L
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pmpadpopn MHOP
HC pATAYPTHP MHOp
pTHPYpynp MHOP
pmpndpopn MHOP
pH pnTAYpTHP MHOP
pTHPYpYNp MHOp
pmpadpopn MHOP
MJIC pnTnYpTHP MHOP
oycih pTHPYpYNp MHOP
pmpndpopn MH
HIH pnTAYpTHP MH
pTHPYpYNp MH
pmpndpopn MH
nyn pnTAYpTHP MH
pTHPYPYNp MH
pmpndpopn MH
(Wil pnTndpTHP MH
pTHPYPYNp MH
pmpndpopn Mn
HMH pnTAYpTHP dip
PTHPYPYNp bop
pmpadpopn M1
1 9vnYmm nyn pnTnYpTHP (op
PTHPYPYNp bop
pmpndpopn ®
(e pnTnYpTHP )
PTHPYpynp u

$03%. THFKQROI
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{Syalighigr i2tSNy0S s HR. I hC5a Y 2Rif-il2y tOw @ mi?
511- wl-iS {LIS000R . Y0 51Hil- wi-iS {LIS000R . Y0
caodll -90.5 Hnaolla -83
yAHMMI-
hadlld -90 ocaodlld -80
{{h
MHaOLld -88 nyaodlla -75
myaolla -86 pnaolia -73
511- wl-iS {LIS000R . Y0 51Hl- wi-iS {LIS000R . Y0
caodll -92 Hnaola -86
yHMMI-
hadlid 91 ocaodlld -83
alah
MHa6L)a -90 nyaolid -78
myaolld -89 pnadlla -77
511- wl-iS {LIS000R . Y0 51Hl- wi-iS {LIS000R . Y0
R a/{n -90 a/{n -79
ynHommyUHnal |
a/{w -88 a/{p -76
{{h
a/{H -86 a/{c -73
a/{o -83 a/{r -72
511- wl-iS {LIS000R . Y0 51Hl- wi-iS {LIS000R . Y0
a/{n -92 a/{p -78
ynHoMmyQHnal T a/{m 91 a/{c -76
alah a/{H -89 a/{r -75
a/{o -86 a/{y -90
a/{n -82 a/{wp -71
511- wl-iS {LIS000R . Y0 51Hl- wi-iS {LIS000R . Y0
R a/{n -88 a/{n -77
ynHommygnnal |
a/{w -86 a/{p -72
{{h
a/{H -83 a/{c -70
a/{o -80 a/{r -69
511- wl-iS {LIS000R . Y0 51Hil- wi-iS {LIS000R . Y0
a/{n -88 a/{p -75
ynHommyprnal a/{m -88 a/{c -73
alah a/{H -86 a/{T -72
a/{o -83 a/{y -87
a/{n -79 a/{vp -68
$03%. 7THFKQROI
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51Hil- wi-iS {LIS000R . Y0 51Hl- wi-iS {LIS000R . Y0
a/{n -90 a/{p -75
ynHmml-OyHnal a/{m -88 a/{c -73
{h a/{H 86 a/{t 70
a/{o -83 a/{y -68
a/{n -79
51l- wi-iS {LIS000R . Y0 51Hl- wi-iS {LIS000R . Y0
a/{mb{{rm 92 a/{cib{{"m 76
. - a/{mb{{'m -91 a/{Tib{{'n 75
ymramtopnatl /(o 88 a/{yIof{rw 72
alah
as{ob{{r'm -85 a/{nb{{r -89
a/{nib{{r -82 a/{yb{{r« -67
a/{pb{{r 77
51Hl- wi-iS {LIS000R . Y0 51Hl- wi-iS {LIS000R . Y0
a/{n -88 a/{p -72
ynHouml-Opnnal 1 a/{m -86 a/{c -70
{h a/{H -83 a/{r 69
a/{o -80 a/{y -65
a/{n -76 a/{s -64
51Hl- wi-iS {LIS000R . Y0 51Hl- wi-iS {LIS000R . Y0
a/{nb{{rm -90 as{cb{{r'v 73
) ~ a/{mb{{r'm -88 a/{Tib{{rm -72
ynHomml-Oynnal | a/{HZb{{I"M Y /(b o o8
alah
a/{ob{{r -82 a/{tb{{r -66
a/{nb{{rm -79 a/{nb{{rx -87
a/{pb{{r -77 a/{tb{{r« -63
51Hl- wi-iS {LIS000R . Y0 51Hl- wi-iS {LIS000R . Y0
a/{n -85 a/{p -68
ynHouml-Opynal 1 a/{m -82 a/{c -67
{{h a/{H 79 a/{t -65
a/{o -76 a/{y -62
a/{n -73 a/{s -61
6F.-2, No. 23, Huanke$ 18t 25 .Zhuzgl CEy,KchﬁuOCol;Jnty 302047 , Taiwan KWW S PEDN FRP WZ
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511- wi-iS {LISO%R - Y0 511- wi-iS {LISO%R - Y0
a/{nb{{r'v -87 a/{clbh{{l'v -70
. - a/{mb{{I'm -85 a/{Tib{{'n 68
ynHomml-Opynal |
a/{HIb{{r'm -82 a/{ylb{{r'm -66
alah
a/{olb{{r'v -79 a/{pb{{rv -63
a/{nib{{'m -76 a/{nb{{rx -84
a/{pib{{rv -71 a/{pb{{r'x -60
511- wi-iS {LISO%R - Y0 511- wi-iS {LISO%R - Y0
19n -90 19c -73
. - 19m -88 1971 -70
ynHmml-EyHnall
194 -86 19y -68
{{h
19 -83 190 -64
19n -79 19vn -59
19p -75 19vm -57
511- wi-iS {LISO%R - Y0 511- wi-iS {LISO%R - Y0
19n -90 19c -73
. - 19m -88 1971 -70
ynHmml-EyHnall
194 -86 19y -68
alah
19 -83 190 -64
19n -79 19vn -59
19p -75 1 9mm -56
511- wi-iS {LISO%R - Y0 511- wi-iS {LISO%R - Y0
19n -88 19c -70
. - 19m -86 1971 -69
ynHmml-Eunnall
19H -83 19y -65
{{h
19 -80 190 -64
19n -76 19vn -60
19p -72 19vm -55
511- wi-iS {LISO%R - Y0 511- wi-iS {LISO%R - Y0
19n -87 19c -70
. - 19m -86 1971 -69
ynHmml-Eynnall
19H -83 19y -65
alah
19 -80 190 -64
19n -76 19vn -60
19p -72 19vm -55
$03%. 7THFKQROI
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511- wl-iS {LISO0R . Y0 511- wl-iS {LISO0R . Y0

19n -85 19c -67

g ~ 19m -82 197 -65
nHoMmI-Epynal |

y W 19H -79 19y -62

{{h

190 -76 19 -61

19n -73 19vn -57

19p -68 1 9mm -53

511- wl-iS {LISO0R . Y 511- wl-iS {LISO0R . Y

19n -84 19c -67

g ~ 19m -82 197 -65
nHmmI-Epynal |

y W 19H -79 19y -62

alah

190 -76 19 -61

19n -73 19vn -57

19p -68 1 9mm -52
alEYyY Lyl

. 802.11a/n/ac/ax : -30 dBm
[S@st

$03%$. THFKQRO.L
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3.3 6GHz RF Specification

Conditions : VBAT=3.3V ; VDDIO=1.8V ; Temp:25°C

CSI-idziS 58a0lLIiN2y
2[1b {ilyRHR IEEE 802.11ax
CliSIjdzSy0e wl-y3S 5.925~6525GHz (6GHz U-NII5 & U-NII6 Band)
oY 681 27 /KI5t 5955~5415MHz : 6G1~ Ch93
6435~6515GHz : Ch97 ~ Ch113
azZRurftl-iizy” 802.11ax : OFDMA /1024-QAM -~ 256-QAM - 64-QAM ~ 16-QAM ~ QPSK ~ BPSK
hdziLidzi €26 SR . Y0 I (2ESNy0S 5 HR.
¢KS UlI-yaY il 9+a ljuzl-fiie =5 4SOy Y 1-47 IS 02Y LIty GhiK 1999 yrHomm All-yRIHIR
CNSljozSy0e oa 116 19n9H 19 190 19p
phppYprMp 14.5 14 13.5 13.5
cnopYcpmp 14.5 14 13.5 13.5
CNSljozSy08 oa 116 19c 197 19y 19
ynHoMmI-E phpPYpnMpP 13.5 12.5 10.5 10.5
Hnall cnopYcpmp 13.5 12.5 10.5 10.5
CNSljozSy0e oa 116 19w 19mm
poppYpnmp 8.5 8.5
cnopYcpmp 8.5 8.5
CNSljozSy0e oa 116 19n9H 19 190 19p
pppYpnvp 14.5 14 13 13
cnopYcpmp 14.5 14 13 13
CNSljozSy0e oa 116 19c 197 19y 19
ynHoMmI-E phppYpnMp 12.5 12.5 11 8
mall cropdcpmp 12.5 12.5 11 8
CNSljozSy0e oa 116 19w 19mm
phppYpnmMp 7 7
crnopYcpwmp 7 7
6F.-2, No. 23, Huanke$ 18t gd? .Zhu7b;| CEy,KHgmﬁuOCol;Jnty 302047, Taiwan 24 KWWS PEDN FRP WZ
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ynHoMmI-E

ynall

CNSljozSy0e oa 116 19n9H 19 190 19p
ptppYpnvp 14.5 14 13 13
cnopdcpmp 14.5 14 13 13

CNSljozSy0e oa 116 19c 197 19y 190
poppYpnmp 12.5 12.5 8 8
cnopYcpmp 12.5 12.5 8 8

CNSljozSy08 oa 116 19w 19mm
pdppYpnMp 7 7
cnopYcpmp 7 7

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

{Syalingnier i2tSi1-y0S 5 HR.I hC5a Y 2Ratl-ii2y tow o miiz

51i1- wi-iS {LISO0R . Y0 51i1- wi-iS {LISO0R . Y0
190 -88 19¢c -71
. R 19m -86 197 -68
ynHmml-EyHnall
19H -84 19y -66
{{h
19 -83 19 -62
19n -77 19vn -57
19p -73 1 9mm -55
51i1- wi-iS {LISO0R . Y0 51i1- wi-iS {LISO0R . Y0
190 -88 19¢c -71
. R 19m -86 197 -68
ynHmml-EyHnall
19H -84 19y -66
alah
19 -81 19 -62
19n -77 19vn -57
19p -73 19vm -54
51i1- wi-iS {LISO0R . Y0 51i1- wi-iS {LISO0R . Y0
190 -86 19¢c -68
. R 19m -84 197 -67
ynHmml-Eunnall
19H -81 19y -63
{{h
19 -78 19 -62
19n -74 19mn -68
19p -70 1 9mm -53
$03%. 7THFKQROI
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51i1- wi-iS {LISO0R . Y0 51i1- wi-iS {LISO0R . Y0
190 -85 19¢c -68
. R 19m -84 1917 -67
ynHmml-Eunnall
19H -81 19y -63
alah
19 -78 19 -62
19n -74 19mn -58
19p -70 1 9mm -53
51i1- wi-iS {LISO0R . Y0 51i1- wi-iS {LISO0R . Y0
190 -83 19¢c -65
. R 19m -80 1917 -63
nHimml-EYynal |l
y W 19H -77 19y -60
{{h
19 -74 19 -59
19n -71 19vn -55
19p -66 1 9mm -51
51i1- wi-iS {LISO0R . Y0 51i1- wi-iS {LISO0R . Y0
190 -82 19c -65
. R 19m -80 1917 -63
nHimml-EYynal |l
Y W 19 77 19y 60
alah
19 -74 19 -59
19n -71 19vn -55
19p -66 1 9mm -50
alEYay Lyl
L 802.11ax : -30dBm
[SOSE
$03%. 7THFKQROI
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no . fdzSi220K {LISOFI01-ii2y

4.1 Bluetooth Specification

Conditions : VBAT=3.3V ; VDDIO=1.8V ; Temp:25°C

CSI-idzNS 5Sa0iLin2y”
"v E o "% ](] S]}v
BDR ~ EDR(2Mbps & 3Mbps) ~ LE(1/2Mbps) ~
Bluetooth Standard
LELR(128/512Kbps)
Host Interface UART
Frequency Band 2402 MHz ~ 2480 MHz
Number of Channels 79 channels for classic & 40 channels for BLE
Modulation GFSK, rt/4-DQPSK, 8DPSK

Z& "% 1(] §]}v

hdziLidzi ©26S0 1 (i26S0y0S p HR .

/[m (dBm)
BDR Output Power 6
EDR Output Power 6
BLE Output Power 6
{Syanignigr i2(SN-y0S s HR.

Sensitivit BER=0.1%

v e ’ -88 dBm
for GFSK (1Mbps)
Sensitivity @ BER=0.01%

Y ° -91 dBm
for m/4-DQPSK (2Mbps)
Sensitivity @ BER=0.01%

Y ° -85 dBm
for 8DPSK (3Mbps)
Sensitivity @ PER=30.8%

Y ° -90 dBm
for LE (1Mbps)
Sensitivity @ PER=30.8%

Y ° -91dBm
for 2LE (2Mbps)

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

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

$03%$. THFKQRO.L
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po thy 5STyii2y

5.1 Pin Outline

<TOP VIEW>

50 ,,48 ,-46 ,.44 ,,42 ,,40,,38

49

47 745 43 741 T397° 37

a0 ©W0O N Ok W =

— —

$03%. 7THFKQROI
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5.2 Pin Assignment

bh blY'S ¢8LIS 5Sa0iLin2y”

M GND pYa Ground connections

H WL_ANTO I/0 RF 1/0O port0

0 GND pYa Ground connections

n GND pYa Ground connections

p GND pYa Ground connections

c GND pYa Ground connections

T GND pYa Ground connections

y GND pYa Ground connections

i) WL_ANT1 I/0 RF 1/0 portl

MN GND pYa Ground connections

MM GND pYa Ground connections

MH | WL_DEV_WAKE/WL_GPIO_1| I/O HOST to wake-up WLAN and WL_GPIO_1
MO XTAL_IN [ External Crystal in/ Single clock source in
MM XTAL_OUT 0] External Crystal out

Mp WL_REG_ON I Low asserting reset for Wi-Fi core

MC WL_HOST_WAKE/WL_GPIO_0| O WLAN to wake-up HOST and WL_GPIO_0O
MT SDIO_DATA_CMD I/0 SDIO command line

My SDIO_DATA_CLK I/0 SDIO clock line

M) SDIO_DATA_3 I/0 SDIO data line 3

H SDIO_DATA 2 I/0 SDIO data line 2

HM SDIO_DATA_O I/0 SDIO data line 0

HH SDIO_DATA 1 I/0 SDIO data line 1

HO GND pYa Ground connections

HI WL_GPIO_8 1/0 WL_GPIO_8

Hp CBUCK_0P9 I Internal Buck voltage generation pin

HC CSR_VLX 0] Internal Buck voltage generation pin

HT GND pYa Ground connections

HYy ASR_VLX 0] Internal Analog Buck voltage generation pin
HY ABUCK_1P12 I Internal Analog Buck voltage generation pin
on GND pYa Ground connections

oM LPO I External Low Power Clock input (32.768KHz)
OH GND pYa Ground connections

00 WL_GPIO_10 1/0 WL_GPIO_10

on VDDIO P I/0 Voltage supply input

6F.-2, No. 23, Huanke$ 18t gd? .Zhu7betI| CEy,KchﬁuOColIJnty 302047 , Taiwan 29 KWW S PEDN FRP WZ

 M—



Y A

AP6276S Datasheet awpak tecnnotogy inc.

op WL_GPIO_11 1/0 WL_GPIO_11

oc VBAT P Main power voltage source input
oT WL_GPIO 9 1/0 WL_GPIO 9

oy BT_REG_ON I Low asserting reset for Bluetooth core
of GND pYa Ground connections

nn BT_UART_TXD 0] Bluetooth UART interface

nm BT_UART_RXD I Bluetooth UART interface

MnH BT_UART_RTS_N 0] Bluetooth UART interface

no BT_UART_CTS_N I Bluetooth UART interface

nn BT _PCM_CLK I/O BT PCM CLK; can be master (output) or slave (input)
np BT_PCM_SYNC I/O BT PCM sync ; can be master (output) or slave (input)
nc BT_PCM_IN I BT PCM data input

nr BT_PCM_OUT 0] BT PCM data output

ny NC — Keep floating(Do not connect to GND)
ne BT_WAKE I HOST wake-up Bluetooth device
pn BT_HOST_WAKE 0] Bluetooth device to wake-up HOST
pM GND pYa Ground connections

PH GND pYa Ground connections

po GND pYa Ground connections

pn GND pYa Ground connections

pp GND pYa Ground connections

$03%. THFKQROI
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cd 5IY Syai2ya

6.1 Module Dimensions

<TOP VIEW>
<TOP VIEW> L6 150 |—47°
C _
2.00
PIN 1 ———

' 13,00£0,20

136 I 11.70 ! 165
15,00£0,20
/ 0,5
+
unit : mm 0.875

0.7 |

<SIDE VIEW>

X mm MAX 05

Note, X = 1.85mm

$03%$. THFKQRO.L
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6.2 Recommended footprint

| 11,70 |

0.90 |— |—4.70— |—1.1a'5
F1IIIIIIIIIIII

| 0.50

- -
PIN 1 I>= 0,60 |'=:LI_
= J,nf:l“a:%c:- =
G i — 0'| B - T 90012375
- 0.60:'; —a
. : :

F .80 l
2‘,"“ '||||||||||||||TF B

—||—U.‘50 I 1.65

14,375
unit : mm

Z Solder paste layer design is generally the same as recommended footprint.
(bOQ7, YOY°_A-a.¢[ $4@2(2+a+ F #)

z 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.
()*7D9ELi#«bO$i'O«aw g AObOp»)* y O"¥% baME3*iiYOY+Zg5 * E F,bOQ7aw5xg -aau
Y)F, 4+l baME #B.N(IL-5% 0.1mm 1%60eU, B8#—O« & «"H#BbaMZF,YO¥ZsZ-Z X¥
13-013-0 « O"¥%  baME,YOY1¥5%P M ; '¢ly2(2(W04x20&AfR

3 S S S R R S B B =&

E Solder paste
N
Soldering pad
E % ingp
~— N - 0.5~1mm
Option A Option B
$03%. 7THFKQROI
6F.-2, No. 23, Huanke 1st Rd., Zhubei City, Hsinchu County 302047 , Taiwan 32 KWW S PEDN FRP WZ

 M—



AP6276S Datasheet

. el

AMPAK Technology Inc.

T0 9EGSIyI-E 0t207 STNS

External LPO signal characteristics

y0S

"/

Y SSH {LISOMIOI-ii2y ! yliia
Nominal input frequency 32.768 kHz
Frequency accuracy +/-25 ppm
Duty cycle 30-70 %
Input signal amplitude 1.8+0.09 Vv
Signal type Square-wave or sine-wave -
] >100k
Input impedance
<5 pF
Clock jitter (integrated over 300Hz — 15KHz) <1 Hz
Output high voltage 0.7Vio - Vio Vv
External 37.4MHz X’TAL characteristics
Y SiSH {LISORIOI-ii2y ! yliia
Nominal frequency - FO 37.4 MHz
Frequency Tolerance - AF/FO
- - +/-10 ppm
(At 2501 +/-30l)
Operation Temperature Range - Topr -30~ + 85 ol
Freq. Stability(over operating temperature) - TC
- +/-10 ppm
Ref. to 250l
Load capacitance - CL 18 pF
Equivalent Series Resistance — ESR Max. 60
Drive Level - DL Typ. 50, Max. 100 uWw
Insulation resistance — IR ]
Min. 500 M :
At 100Vdc
$03%. 7THFKQROL
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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.

Z WL _REG_ON: Used by the PMU to power up or power down the internal regulators used
by 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.

Z BT _REG_ON: Used by the PMU to power up or power down the internal regulators used
by the BT section. Low asserting reset for Bluetooth. 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).

32.678 kHz Sleep Clock

| L

/
veart | S sor
/

VDDIO f

= 2 Sleep Cycles

WL_REG_ON

BT_REG_OM

Notes:
1. VBAT should not rise faster than 40 microseconds or slower than 100 milliseconds.
2. VBAT should be up before or at the same time as VDDIO. VDDIO should nof be present first or be held high before VBAT is high.

L

WLAN=0ON, Bluetooth=0ON

$03%$. THFKQRO.L
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32 678 kHz Sleep Clock

Uy L

VBAT* K

VDDIO I|I

WL_REG_ON

BT_REG_ON

MNotes:
1. VBAT should not rise faster than 40 microseconds or slower than 100 milliseconds.
2_\BAT 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=OFF

32.678 kHz Sleep clock

e O

90% of WH

L

voDio

~ 2 Sleep cycles

WL_REG_ON

BT_REG_ON

Notes:
1. VBAT should not rise faster than 40 microseconds or slower than 100 milliseconds.
2.VBAT should be up before orat the same time as vDDIO. vDDIO should not be present first or be held high before VBAT is high.

‘\‘\\
o

WLAN=0ON, Bluetooth=0FF
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32.678 kHz Sleep Clock

| o L)L

VBAT® ““"—-..
H'__'__. 90% of VH

vDDIo

= 2 Sleep cycles

WL_REG_ON

BT_REG_ON

Notes:

1. VBAT should not rise faster than 40 microseconds or slower than 100 milliseconds.

2. VBAT should be up before or at the same time as VDDIO. VDDIO should notbe present first or be held high before VBAT is high.
o

~ LS A
e R
A -

WLAN=OFF, Bluetooth=0ON

$03%. THFKQROI
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8.2 SDIO Interface Description

L Y

The module WLAN section provides support for SDIO version 3.0 at 1.8V signaling, including the
new UHS-1 mode:
DS : Default speed (DS) up to 25MHz, including 1- and 4-bit modes.
Z SDR12:SDR up to 25 MHz

N N N N

SDR25 : SDR up to 50MHz
SDR50 : SDR up to 100MHz
SDR104 : SDR up to 208MHz
DDR50 : DDR up to 50MHz

Noted : The AP6276S is backward compatible with SDIO V2.0 host interfaces.

SDIO Pin Description

{5 nn.li a2RS {5 wmn.li a2RS
DATAO Data Line O DATA Data line
DATA1l Data Line 1 or Interrupt IRQ Interrupt
DATA2 Data Line 2 or Read Wait RW Read Wait
DATA3 Data Line 3 N/C Not used
CLK Clock CLK Clock
CMD Command Line CMD Command Line

6F.-2, No. 23, Huanke 1st Rd., Zhubei City, Hsinchu County 302047 , Taiwan
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SDIO Default Mode Timing Diagram

- fop *
T > T >
SDIO_CLK
i Ty — >t y—
[ tis— -—t|ﬂ—>|
Input
Output
tDDI.'[ tOﬁL\'
T * (mim
Parameter Symbol Minimum Typical Maximum Unit

SDIO CLK (All values are-referred to minimum VIH and maximum VIL®)

Frequency — Data Transfer mode fPp 0 - 25 MHz
Frequency — ldentification mode foD 0 - 400 kHz
Clock low time tWL 10 - - ns
Clock high time tWH 10 - - ns
Clock rise time tTLH - - 10 ns
Clock lotw time tTHL - - 10 ns

Inputs: CMD, DAT (referenced to CLK)

Input setup time tIsu 5 - - ns

Input hold time tiH 5 - — ns
Outputs: CMD, DAT (referenced to CLK)

Output delay time — Data Transfer mode tODLY 0 - 14 ns

Output 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 = VDDIO.

$03%. 7THFKQRO\L
6F.-2, No. 23, Huanke 1st Rd., Zhubei City, Hsinchu County 302047 , Taiwan 38 KWWS PBDN FRP WZ




. e

APG6276S Datasheet ampax technology inc.

L L

SDIO Bus Timing Specifications in SDR Modes
Clock timing (SDR Modes)

. tax .
SDIO_CLK
ter tee e
Parameter Symbol Minimum Moeaximum Unit Comments
- tolk 40 - ns SDR12 mode
20 - ns SDR25 mode
10 - s SDR50 mode
4.8 - ns SDR104 mode
- ters toE — 0.2 x teyy ns ters fop < 2.00 ns (max) @100 MHz,
Cearp = 10 pF
ters top <0.96 ns (max) @208 MHz,
Cearp = 10 pF
Clock duty — 30 70 % —

SDIO Bus Input timing (SDR Modes)

SDIO_CLK
| tis > tin o
CMD input
DAT[3:0] input
Symbol Minimum Maximum Unit Comments
SDR104 Mode
tis 1.4 - ns CCARD =10 pF, VCT =0.975V
t|H 0.80 - ns CCARD =5 pF, VCT =0.975V
SDR50 Mode
t|S 3.00 - ns CCARD =10 pF, VCT =0.975V
t|H 0.80 - ns CCARD =5 pF, VCT =0.975V

$03%$. THFKQRO.L
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SDIO Bus output timing (SDR Modes up to 100MHz)

T »
SDIO_CLK
* TopLy > —
CMD input
DAT[3:0] input

Symbol Minimum Maximum Unit Comments
topLy - 75 ns tcL k= 10 ns C = 30 pF using driver type B for SDR50
tooLy - 14.0 ns tcik 2 20 ns C = 40 pF using for SDR12, SDR25
tay 1.5 - ns Hold time at the tgp y (min) C, = 15 pF

Card output timing (SDR Modes 100MHz to 208 MHz)

Lo

SDIO_CLK

_/

CMD input
DAT[3:0] input

$03%. THFKQROI
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Symbol Minimum Maximum  Unit Comments

tap 0 2 Ul Card output phase

Btpp =350 +1550 ps D lay variation due to temp change after tuning
topw 0.60 - Ul topw=2-B8 ns @208 MH:z

¢ Atge = #1550 ps for junction temperature of Btgp = 90 degrees during operation
¢ Atgp = =350 ps for junction temperature of Atgp = —20 degrees during operation
¢ Atgp = +2600 ps for junction temperature of Atgp = —20 to +125 degrees during operation

Atgp Consideration for Variable Data Window (SDR 104 Mode)

Data valid window

/
\

T Sampling point after tuning

e Y/
\

1-155 0ps Data valid window
_ Dtge= — Sampling point after card junction heating
=350 ps by +90°C from tuning temperature

Data valid window

Sampling point after card junction cooling
by =20°C from tuning temperature

$03%. THFKQROI
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SDIO Bus Timing Specifications in DDR50 Mode

| L=t
SDID_CLK
tom oF tem

Parameter Symbol Minimum Maximum Unit Comments

- tewk 20 - ns DDRS0 mode

- terster — 0.2 = tCLK ns ters Tep < 4.00 ns (max) @50 MHz,
Ccarp = 10 PF

Clock duty — 45 55 % —

Data Timing

Fee

SDIO_CLK

I e S g pa T P R ey e iy

DAT[3:0
'ILDLI‘]' Inwvalid Data Invalid >< Data Invalid >< Data Xlnvalid

topuvex imax) Toouvax (max)

le-FooLvze g - LoDy )
{min} {min)

DAT[2:0] Awvailable timing
output Data Data window for card Data
output transition

In DDRS0 mode, DAT[3:0] lines are sampled on both edges of
the clock {not applicable for CMD line)

Awvailable timing
window for hast to
sample data from card

Parameter Symbol Minimum Maximum Unit Comments

input CMD

Input setup time tisu 6 - ns Ccarp = 10 pF (1 Card)
Input hold time tiH 0.8 - ns Ccarp < 10 pF (1 Card)
Quiput CMD

Qutput delay time topLy - 13.7 ns Cecarp = 30 pF (1 Card)
Output hold time ton 1.5 - ns Cecarp < 15 pF (1 Card)
input DAT

Input setup time tisuox 3 - ns Ccarp < 10 pF (1 Card)
Input hold time tiH2x 0.8 - ns Cecarp < 10 pF (1 Card)
Quiput DAT

Qutput delay time topLy2x — 7.5 ns Cearp =25 pF (1 Card)
Qutput hold time ton vox 1.5 - ns Cearn < 15 pF (1 Card)

$03%. THFKQROI
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8.3 PCM Interface Description

The PCM Interface on the AP6276S can connect to linear PCM Codec devices in master or slave
mode. In master mode, the AP6276S 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
AP6276S.The configuration of the PCM interface may be adjusted by the host through the use of

vendor-specific HCl commands.

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

|
|
PCM_SYNC |
: I
1 1 !
L 5
Tt I
PCM_OUT B | }d HIGH IMPEDANCE
¥ b
[ I 1
1
! E.-— Bl 7 ——
________ I
PCM_IN Y Y b :
1

PCM Interface Timing Specifications (Short Frame Sync, Master Mode)

Reference 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
I PCM_IN hold 8 - - ns
8 Delay from rising edge of PCM_BCLK during lastbit 0 - 25 ns
period to PCM_OUT becoming high impedance
$03%. 7THFKQROI
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Short Frame Sync, Slave Mode

PCM Timing Diagram (Short Frame Sync, Slave Mode)

PCM_BCLK

PCM_SYNG

PCM_OUT

PCM_IN

PCM Interface Timing Specifications (Short Frame Sync, Slave Mode)

Reference Characteristics Minimum Typical Maximum Unit
1 PCM bit clock frequency - - 12 MHz
2 FCM 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_QUT deiay 0 - 25 ns
T 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
$03%$. THFKQRO.L
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Long Frame Sync, Master Mode
PCM Timing Diagram (Long Frame Sync, Master Mode)

l | : 1,
! ! — el
i |
— ! I
ijiLK—/A—\—"“;—\—/— L f / \
i ; !
P
™
i i
1
FCM_SYNC 1/ \\ \
T
—E
FoM_ouT D \,‘( Bt ‘){ X{ HIGH MPEDAMCE
S— ,
1
i ——
PCM_IN Y EitD ‘}( Y \“(' 'K )
1

PCM Interface Timing Specifications (Long Frame Sync, Master Mode)

Reference 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

$03%$. THFKQRO.L
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Long Frame Sync, Slave Mode
PCM Timing Diagram (Long Frame Sync, Slave Mode)
i1 ! 5‘-]: 2 3
| i —

I [ ——
FCM_BCLK .f: 1 ,-’: Y / W
| e
L e
BoM_ZYNG i .ﬁ: : \,_ \
| | >
PCM_oUT i }d BEO }( Bt 1 X Y HIGH IMPEDANCE
-
[ |
' T F ——
oM VeSS Y Bt 1 X_ _______ i b{:
PCM Interface Timing Specifications (Long Frame Sync, Slave Mode)
Reference 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
T PCM_IN setup 8 - - ns
8 PCM_IN haold 8 — — ns
9 Delay from nising edge of PCM_BCLK during lastbit 0 - 25 ns
period to PCM_OUT becoming high impedance
Short Frame Sync, Burst Mode
$03%. 7THFKQROI
6F.-2, No. 23, Huanke 1st Rd., Zhubei City, Hsinchu County 302047 , Taiwan 46 KWWS BRB3DN FRP WZ




el

AP6276S Datasheet awpsk vechnoiogy inc.
I = =——
PCM Burst Mode Timing (Receive Only, Short Frame Sync)
e
FCM_BCLK A ™ o \i E.( ; ; \ /
| e | ' |
I |
PCM_SYNC .-": :\ i
i | |
e
PoM_IN X S X | X
PCM Burst Mode (Receive Only, Short Frame Sync)
Reference Characteristics Minimum  Typical Maximum Unit
1 PCM bit clock frequency - - 24 MHz
2 PCM bit clock low 208 - - ns
3 PCM bit clock high 208 - - ns
4 PCM_SYNC setup 8 - - ns
5 PCM_SYNC hold 8 - - ns
B PCM_IN setup 8 - - ns
T PCM_IN hold 8 - - ns
$03%. 7THFKQROL
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Long Frame Sync, Burst Mode

PCM Burst Mode Timing (Receive Only, Long Frame Sync)

PCM_ECLK

PCM_3YNG .n"
X

PCM Burst Mode (Receive Only, Long Frame Sync)

Reference Characteristics Minimum Typical Maximum Unit
1 PCM bit clock frequency - - 24 MHz
2 PCM bit clock low 208 - - ns
3 PCM bit clock high 208 - - ns
- PCM_SYNC setup 8 - - ns
5 PCM_SYNC hold 8 - - ns
6 PCM_IN setup 8 - - ns
7 PCM_IN hold 8 - - ns

$03%$. THFKQRO.L
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8.4 UART Interface Description

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 HCl 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 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 UARTs operate
correctly with the host UART as long as the combined baud rate error of the two devices is within
+2%.

Example of Common Baud Rates

$03%$. THFKQRO.L
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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 0.17
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

UART Timing
i 1
BT_UART_CTS_N j}\ /
i) PEEFEEN
BT_UART_T¥D \i\ /< ><- >/ ; N
i | |

Midpeint of STOP bit
Midpaint of STOP bit —

BT_UART_RXD >< >/

1 1
1 1
BT_UART RTS_N /I/
i
i
]

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_CTS_N high before midpaint of stop - - 05 Bit periods
bit

3 Delay time, midpoint of stop bit fo BT_UART_RTS_N high 05 Bit periods

$03%. 7THFKQRO\L —
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0o wS02YY SYRSR wSH2& tl2TiS

FHCN°C

HMT®C

HAnc/

mpnc/

4 ¢SYLSHI-idNS

3°C /sec max.

3°C /sec max.

4

——————————————————— - 60~90s >
typically
60~120s
\ r typically
3°C /sec max.
>
Ramp up Soak Reflow Cool down

¢1Y'S

1. Referred to IPC/JEDEC standard
2. Peak Temperature : <260°C(Time within 5°C of actual Peak Temperature 20-40 seconds)

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

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

Label A /EAnti-static and humidity notice

Label B AEMSL caution / Storage Condition

i LEVEL
Caution
This bag contains
MOISTURE-SENSITIVE DEVICES |
lank, see adjacent

bar code label

1. Calculated shelf life in sealed bag: 12 months at <40°C and
<90% relative humidity (RH)

Peak package body

»n

C
f Bank, see adjacent bar code label

@

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
If blank, see 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

IS

o

Bag Seal Date:

Wblank, see adjacent bar code label

Note: Level and body temperature defined by IPC/JJEDEC J-STD-020

Label C Elnner box label .

PO: T

AMK DEVICE: [l

PKG SIN: IR e
9PKGYYMMDDNNNNN

Model Name: I} N0 008 0RO IO LA RO
APXXXXXXXX (R3HF)

P/N: RO R
9IX-XXX-XXXXR

Quantity: UL
QQQQ

Date Code: I mnm
YYWw

Lot Code: s
XXXXXXXXX

Label D ACarton box label .

AMPAK Technology Inc.

PO: [

AMK DEVICE:  [lllll

Model Name: A
APXXXXXXXX (R3HF)

Part No.: T
GIX-XXX-XXXXR

Quantity: TN
QQQQ

Lot D/C: W DO
KXXXXXXXX YYWW  QQQQ

Manufacture: — [IIININNNINN
YYYY/MM/DD

$03%. THFKQROI
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10.2 Dimension

XXXXXX —— Part Number

XXXXXXXX |7 e
XXXX —— Date Code

O
T --{2--- 1 W | 24.00+0.30
S ) PN e Su S o g AO 15.30=0.10

= . - BO | 13.30:0.10
= ', alic ﬂi_ o KO 2.0040.10
\ ‘ E 1.7540.10
N \ F 11.50+0.10

= \ PO 4.00=0.10
-—A0 DI Pl 20.,000.10

__T—i,_,.l ‘ s P2 2.0040.10

1 DO 1.50 %18

D1 21.50MIN

10 sprocket hole pitch cumulative tolerance +0.20.
Carrier camber is within 1 mm in 250 mm.
Material : Black Conductive Polystyrene Alloy.

All dimensions meet EIA-481-D requirements.
Thickness: 0.30£0.05mm.

Component load per 13”reel : 1000 pcs

o Uk wnN e

”“1%,7 -

330.0 100.0

REF REF

$03%. THFKQROI
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Humidity indicator
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10.3 MSL Level / Storage Condition

. LEVEL
Caution
This bag contains 4
MOISTURE-SENSITIVE DEVICES

If blank, see adjacent
bar code label

1. Calculated shelf life in sealed bag:12months at<40Cand
<90% relative humidity(RH)

2. Peak package body temperature: 250 C

If blank, see 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: 72 hours of factory conditions

If blank,see adjacent bar code labe

<30C/60% RH,or
b) Stored per J-STD-033

4. 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+5T

b) 3a or 3b are not met.

5.1f baking is required. refer to IPC/JEDEC J-STD-033 for
bake procedure.

Bag Seal Date:

If blank,see adjacent bar code label

Note:Level and body temperature defined by IPC/JEDEC J-STD-020

$03%. 7THFKQRO\L
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