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MT8516A

MT8516A is a highlyintegrated connected audio platformincorporatingapplication processingand
connectivity subsystems designed to enable connected audio applications. The chip integrates a Quad-core
ARM® Cortex-A35 MPCore™ operating up to 1.3 GHz. The MT8516A interfaces to NAND flash memory,
LPDDR2, LPDDR3, DDR3, DDR3L and DDR4 for optimal performanceand also supports booting from eMMC to
minimizethe overall BOM cost. In addition, an extensive set of interfaces such as TDM/PDM inputs are

included for microphonevoice inputcontrol / search applications on connected audio products.

The application processor, a Quad-core ARM® Cortex-A35 MPCore™, includes a NEON multimedia processing

engine.

MT8516A includes two wireless connectivity functions: WLAN and Bluetooth. These built-in RF parts of those
two blockscans support802.11 b/g/n. With two advanced radio technologies integrated into a singlechip,
MT8516A provides the industry’s best and most convenient connectivity solution. MT8516A implements
advanced and sophisticated Radio Coexistencealgorithms and hardware mechanisms. Italsosupports single
antenna sharingamong 2.4 GHz antenna for Bluetooth, WLAN. The enhanced overall qualityisa chieved for
simultaneous voice,data,and audio transmission. The small footprint with low-power consumption greatly

reduces the PCB layoutresource.
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AP MCU subsystem

— Quad-core ARM® Cortex-A35 MPCore™
operatingat 1.3 GHz

—  NEON multimedia processing engine
with SIMDv2 / VFPv4 ISA support

— 32KB L1 I-cacheand 32KB L1 D-cache

— 512KBunified L2 cache

—  DVFS technology with adaptive
operatingvoltage from 1.05Vto 1.31V

Wireless Connectivity MCU subsystem
— Andes N9 processor with 48KB I-cache,
40KB D-cache

External memoryinterface

—  Supports LPDDR2, LPDDR3, DDR3/L,
DDR4 up to 2GB

—  32-bitdata bus width

—  Memory clock upto 800 MHz

—  Supports self-refresh/partial self-refresh
mode

— Low-power operation

—  Programmableslewrate for memory
controller’s 10 pads

—  Supports dual rank memory device

— Advanced bandwidth arbitration control

Security
—  ARME® TrustZone® Security

Storage

— NAND flash controller supporting NAND
bootable, INAND2® and MoviNAND®

— 3 sets of memory card controller
supporting SD/SDHC/MMC and
SDI102.0/3.0 protocols

Connectivity

MT8516A

Two USB ports, portO support USB 2.0
OTG mode but portl onlysupport USB
2.0 host mode. The two USB20 ports
supportconnection Hub to transfer data
communications with HS/FS/LS Device.
USB2.0 high-speed dual mode
supporting 8 Tx and 8 Rx endpoints.

3 UARTs for external devices and
debugging interfaces

SPI master for external devices

3 12Cto control peripheral devices, e.g.
CMOS image sensor, or LCM module
I2S master output and master/slave
input for connection with optional
external hi-end audio codec

GPIOs

10M/100M Ethernet MAC with MIl and
RMll interface

IR receiver

Operating conditions

Core voltage: 1.15V
Processor DVFS+SRAM voltage:

1.15V~1.31V (Typ. 1.15V ; sleep mode
0.85V)

I/Ovoltage: 1.8V/2.8V/3.3V
Memory: 1.2V/1.35V/1.5V

NAND: 1.8V/3.3V

LCM interface: 1.8V/3.3V
Clocksource: 26-MHz, 32.768-kHz

Package

Type: WB TFBGA

12.6mm x 13.1mm
Height: 1.2 mm maximum
Ball count: 406 balls

Ball pitch:0.5mm
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Audio

— |12SMaster Mode samplingrates
supported: 8kHz to 192kHz

— 12SIn Slave mode sampling rates
supported: 8kHz to 48kHz

— Sample formats supported: 16-bit/24-
bit, Mono/Stereo

— Interfaces supported: DAI, |2S, TDM,
SPDIF

—  Flexibleand powerful audio post-
processingtechnologies

—  Supports DIR(SPDIF-input) decode:
supports 32,44.1, 48, 88.2, 96kHz
samplerate.

—  Supports SPDIF-output encode: supports
32,44.1,48, 88.2,96kHz samplerate.

—  Supports Time Division Multiplexer 125
output (master mode only): supports 8,
11.025,12,16,22.05,24,32,44.1, 48,
88.2,96, 192kHz samplerateand
channel number up to 2/4/8 in
configuration by 1/2/4 data pins
(correspondingto 2/4/8 channels),

MT8516A

Dedicated pin for TDM TX (not share
clock pins with TDM RX).

Supports Time Division Multiplexer
input: supports 8,11.025,12, 16, 22.05,
24,32,44.1,48,88.2,96,192kHz sample
rate and channel number up to 2/4/8 in
1 serial data pin,

Dedicated pinfor TDM RX (not share
clock pins with TDM TX).

Speech

Noise reduction

Noise suppression
Dual-MICnoisecancellation
Echo cancellation

Echo suppression
Dual-MICinput

Digital MICinput
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= Supports integrated Wi-Fi/Bluetooth

Supports singleantenna for Bluetooth
and WLAN

Self calibration

Best-in-class currentconsumption
performance

Intelligent BT/WLAN coexistencescheme
that goes beyond PTA signaling (for
example, transmitwindow and duration
that take into accountprotocol exchange
sequence, frequency, etc.)

= Wi-Fi

Single-band (2.4GHz) singlestream
802.11 b/g/n MAC/BB/RF
802.11d/h/k compliant

Security: WFA WPA/WPA2 personal,
WPS2.0, WAPI (Hardware)

QoS: WFA WMM, WMM PS

Supports 802.11n optional features:
STBC, A-MPDU, Blk-Ack, RIFS, MCS
feedback, 20/40MHz coexistence (PCO),
unscheduled PSMP

Supports 802.11w protected managed
frames

Supports Wi-Fi Direct (WFA P-2-P
standard)

Supports HotSpot 2.0 Passpoint

Per packet TX power control

. Bluetooth

This document contains information thatis proprietary to MediaTek Inc. (“MediaTek”) and/or itslicensor(s).

Bluetooth specificationv2.1+EDR
Bluetooth v4.0 Low Energy (LE)

Rx sensitivity: GFSK-95dBm, DQPSK -
94dBm, 8-DPSK -88dBm
Best-in-class BT/Wi-Fi coexistence
performance

Up to 4 piconets simultaneously with
backgroundinquiry/pagescan
Supports Scatternet

Packet Loss Concealment (PLC) function
for better voicequality

Low-power scan functionto reduce
power consumptioninscan modes
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MT8516A

The MediaTek MT8516A has integrated 802.11 b/g/n and Bluetooth 4.0 + HS radios and passivedevices (IPD) to
providea connected audio solution. The application processor incorporates a high efficient64 -bit Quad Cortex-A35
processor operatingat1.3 GHz. Rich memory interfaces (PCDDR3, DDR4, LPDDR3, eMMC, Raw NAND) provide high
flexibility to supportvariant memory configurations. Theelaborate MMD (MediaTek Module Design) provides
verified schematics and PCB layout for memory and power sourceto reduce development ti me. Combo chip
MT6630, 802.11ac/BTalso gives the alternativeto fulfill high end Wi-Fi/BT requirement. The MT8516A processor

delivers high-performance computing, low-power consumption, and good multimedia experience.

World-leading technology

Based on MediaTek’s world-leading SoCarchitecture with advanced 28nm RF process, the MT8516A integrates
digital and RFinto a singlechip thatis suitable for compactPCB design. The PMIC MT6392 is designed to supplyall
the power to MT8516A itself. The two-chip solution brings lower rBOM and design effort to cost-effectively

develop applications with fasttime to market.

DDR3 32bit GPIO
1600Mbps B! L ™ || cortex| | cortex
[ omer ]| ASS A35
imer
NAND Flash /F
| DMA | Cortex Cortex 12C 12 C Devices|
A35 A35
eMMG eMMC/ PC/ USB
SD Card SD/ SDIO Boot ROM | pp— S Devices
Debug .
Facility Coresight Wi-Fi
80211
b/g/in
{ wmesez | | Power
| (option) | Management Bluetooth
| pcpc | 4.0 +HS
| LDO
|  Gauge J'
—————— —T| RTCIF WIFVBT
Antenna
Connectivity|
Audio codec| | | Audio SDIO R
Speaker AMH CODEC
" 76630 |
| (option) |
| wi/B1/GPS) |
Figure 1-1: MT8516A Block Diagram
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Figure 2-1: DDR3 (2*16bits) ball map view of MT8516A

© 2015-2018 MediaTek Inc. Page18of190

This document contains information thatis proprietary to MediaTek Inc. (“MediaTek”) and/or itslicensor(s).
Any unauthorized use, reproduction or disclosure of this documentin whole orin part is strictly prohibited.



Table 2-1: DDR3 (2*16bits) Pin Coordinates

MT8516A

Ball Ball Ball

Ball name Ball Name Ball name
Loc. Loc. Loc
A1 GNDK J6 GNDK W1 TESTMODE
A2 GNDK J7 GNDK W2 SCL1
A3 ED1 Jog GNDK W3 JTCK
A4 ED5 J1o VCCK W5 AVDD18_WBT_AFE
As EDg J12 GNDK W6 AVDD18_WBT
A7 ED13 J15 GNDK w8 NC
A8 ED11 J18 VCCK_VPROC Wio0 GNDK
Ag ECKE J19 VCCK_VPROC Wig4 GNDK
A11 EA1 J20 VCCK_VPROC Wis GNDK
A13 EAs5 J21 VCCK_VPROC W18 GNDK
A14 EA9 J23 EINT17 Wig AVDD18_HDMITX
A1is ECSo J24 EINT16 W20 AUX_IN3
A16 ERAS K1 RDNo W21 AUX_INj5
A1y EBA2 K2 RDPo W22 AVDD18_PLLGP
A1g ED30 K8 DVDD18_EFUSE W23 ACCDET
A20 ED17 Ko FSOURCE_P W24 AU_MICBIAS1
A21 ED21 Kio VCCK Wa5 AU_MICBIASoO
A22 ED20o K11 GNDK Y2 SDA1
A23 ED18 Ki2 GNDK Y3 KPCOL1
A24 GNDK K13 GNDK Y4 AVSS_CONN
A25 GNDK Ki4 VCCK Y5 AVSS_CONN
B2 ED1o K16 VCCK_VPROC Y6 AVSS_CONN
B3 ED14 Ki7y VCCK_VPROC Y7 AVSS_CONN
B4 ED3 K18 VCCK_VPROC Yo AVSS_CONN
Bs ED7 Kig VCCK_VPROC Y10 AVSS_CONN
B6 ED2 K20 VCCK_VPROC Y11 MSDC2_CLK
B7 ED15 K21 VCCK_VPROC Yi4 EINT6
Bo EA10 K23 EINT22 Yis EINT11
Bio EAS8 K24 EINT21 Y18 AVDD33_USB
B11 EA4 K25 EINT15 Y24 AVSS18_AP
Bi2 EBA1 L2 RDN1 Y25 AVDD18_ AP
B13 EA3 L3 RDP1 AA1 KPROW1
Bi4 EA13 Lo VCCK AA2 KPCOLo
Bis ERWE Lis VCCK_VPROC AAs3 KPROWo
B16 ECAS L23 PWRAP_SPIo_CSN AA4 AVSS_CONN
Bi7y ECS1 L24 PWRAP_SPIo_MO AAs AVSS_CONN
B18 ED24 L25 EINT23 AA6 AVSS_CONN
B1ig ED26 M1 AVDD18_MIPITX AA7 AVSS_CONN
B2o ED28 M2 RDN2 AAS8 AVSS_CONN
B21 ED19 M3 RDP2 AA9g AVSS_CONN
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MT8516A

Ball Ball Ball
Ball name Ball Name Ball name
Loc. Loc. Loc.

B22 ED22 M4 RCN AA1o0 AVSS_CONN
B23 ED16 Mj5 RCP AA11 MSDC2_CMD
B24 ED31 M6 AVSS18_MIPI AA14 EINT1
C1 REXTDN Mo VCCK AA1s EINTS8
Cs EDS8 Mi2 GNDK AA18 CHD_DM_Po
Cq ED12 Mi3 GNDK AA23 CLKO_26M
Cs ED6 M16 VCCK_VPROC AA24 AVSS18_PLLGP
Cé6 EDo M18 CLKO_32K AA2j5 REFP
C7 EDo9 M2o RTC32K_CK AB1 UTXD1
C8 EDQM1 M21 SDA2 AB2 URXD1
Cio EA14 M22 SCL2 AB3 AVSS_CONN
C11 EA6 M23 PWRAP_SPIo_CK AB4 AVSS_CONN
Ci2 EAo M24 PWRAP_SPIo_MI ABs5 AVSS_CONN
Ci3 VCCIO N2 RDN3 AB6 AVSS_CONN
Cis VCCIO N3 RDP3 AB7 AVSS_CONN
Ci6 ERESET N4 TCP AB8 AVSS_CONN
Ci9 EDQM2 N5 TCN AB1o0 AVSS_CONN
Ca21 EDQS2 N6 AVSS18_MIPI AB11 MSDC2_DAT3
Ca22 ED23 No VCCK AB14 EINT5
C23 ED29g Nio VCCK AB15 EINT13
C24 ED25 N11 GNDK AB18 CHD_DP_Po
Cz2s ED27 Ni12 GNDK AB21 HDMITX_ CLK P
D1 MSDC1_CLK N13 GNDK AB23 AVDD22_XO
D2 MSDC1i_DATo N14 GNDK AB25 AVSS22_XO
D3 MSDC1_DAT1 N18 AVSS22 XO_32K AC1 UTXDo
Dy EDQS1 N2o AVDD22_XO_32K AC2 URXDo
Do EDQSo N22 SYSRSTB ACq AVSS_CONN
D11 ECLKo_B N23 SRCLKENA ACs AVSS_CONN
D12 EA7 N24 PWRAP_INT ACS8 EINT18
D15 EBAo N2j5 DVDD18_103 ACi0 SPI_CS
D16 ECLK1 P1 VRT AC11 MSDC2_DATz2
Dig EDQS3 P2 TDPo AC14 EINTo
D21 EDQS2_B P3 TDNo AC15 EINT2
D23 MSDCo_DATy7 Py GNDK AC18 USB_VRT_Po
D24 MSDCo_DATs P9 VCCK AC21 HDMITX_CLK_M
D25 MSDCo_DAT6 P12 GNDK AC22 HDMITX_CHo_P
E2 MSDC1_DAT3 P13 GNDK AC25 XO_IN
E3 MSDC1_CMD P14 GNDK AD1 I2S_LRCK
Es5 EDQMo P15 GNDK AD2 I2S_BCK
E7 EDQS1_B P16 VCCK_VPROC AD3 AVSS_CONN
Eg EDQSo_B P18 GNDK ADg WB_RFIN
E11 ECLKo P24 WATCHDOG ADs5 NC
Ei12 EA12 R2 TDP1 AD6 AVDD33_WBT
Eis EA2 R3 TDN1 AD7 EINT19
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MT8516A

Ball Ball Ball
Ball name Ball Name Ball name
Loc. Loc. Loc.

E16 ECLK1_B Ro VCCK ADS8 HDMISD
Ei9 EDQS3_B R1i0 VCCK AD9g SPI_CK
E21 EDQM3 R11 GNDK ADi1io SPI_MO
E23 MSDCo_DAT4 Ri12 GNDK AD12 EINT9
E24 MSDCo_DAT3 Ri3 GNDK AD13 EINT4
F1 DVDD28_MSDC1 Ri4 GNDK AD14 EINT10
F2 MSDC1_DAT2 R21 AU_LOLP AD15 EINT3
F5 AVDD18_MEMPLL R2j5 AVDD28_AUDIO AD16 MRG_DO
F7 GNDK T1 TDP2 AD19 USB_DM_P1
F8 GNDK T2 TDN2 AD20 USB_DM_ Po
Fo GNDK T4 TDP3 AD22 HDMITX_CHo_M
F12 EA11 Ts TDN3 AD23 HDMITX_CH1_P
Fi5 EA15 T6 AVSS18_MIPI AD24 HDMITX_CH2_P
F16 GNDK To GNDK AD2j5 AVSS22_XO
F17 GNDK T11 GNDK AE1 DUMMY
F18 GNDK T12 GNDK AE2 I2S_DATA_IN
F20 GNDK T13 GNDK AE3 AVSS_CONN
F21 GNDK T14 GNDK AE7 EINT20
F23 MSDCo_DAT2 T15 VCCK AES8 CEC
F24 MSDCo_DATo T17y AU_TN AE9 HDMISCK
Fa25 MSDCo_DAT1 T19 AU_HPR AE10 SPI_MI
G1 AVDD18_MIPIRX T20 AU_HPL AE11 MSDC2_DAT1
G3 CMDAToO T21 AU_LOLN AE12 EINT12
G4 CMDAT1 T23 AVSS_AUDIO AE13 EINT24
G5 DVDD18_I00 T24 AU_VINo_N AE14 EINT25
G6 CMMCLK T25 AU_VINo_P AE15 URXD2
G7 CMPCLK U3 DSI_TE AE16 UTXD2
G8 RTN Ug DVDD18_I01 AE17 MRG_CLK
Go RTP Us LCM_RST AE18 AVSS33_USB
G1o0 VCCIO U6 DISP_PWM AE19 USB_DP_P1
G12 VCCIO U7y SCLo AE20 USB_DP_Po
Gis VCCIO U8 SDAoO AE21 AVSS18 HDMITX
G17y VCCIO Ug GNDK AE23 HDMITX_CH1_M
G20 GNDK U11 VCCK AE24 HDMITX_CH2_M
G21 GNDK U12 VCCK AE25 DUMMY
G22 MSDCo_CMD U13 GNDK AF1 DUMMY
G23 MSDCo_CLK U1y AU_TP AF2 DUMMY
G24 MSDCo_RSTB U233 AU VIN2 N AF3 AVSS CONN
G25 DVDD28_MSDCo U24 AU_VIN2_P AF8 HTPLG
Hi1 RDNo_A Vi JTDO AF9g DVDD18_I02
Ha2 RDPo_A Va2 JTDI AF11 MSDC2_DATo
H3 GNDK V3 JTMS AF12 DVDD28_MSDC2
Hio GNDK Vis VCCK AF14 EINT7
Hi11 GNDK V16 VCCK AF15 DVDD28_DPI
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MT8516A

Ball Ball Ball
Ball name Ball Name Ball name

Loc. Loc. Loc.
H18 GNDK Viy GNDK AF17 MRG_SYNC
H2o0 GNDK V18 AUX IN2 AF18 MRG_DI
H24 EINT14 Vig AUX_IN4 AF19 AVDD18_USB
H2s DVDD28_NFI V2o AUX_INo AF21 USB_VBUS_Po
J2 RDN1_A Va1 AUX_IN1 AF22 HDMITX_ REXT
J3 RDP1_A Va3 AU_VIN1_N AF25 DUMMY
J4 RCP_A V24 AU_VIN1_P
J5 RCN_A Va5 AVDD22_AUDIO

Table 2-2: DDR Pinmux Table

PKG/PCB Pin-Mux 1 Pin-Mux 2 Pin-Mux 3 Pin-Mux 4 Pin-Mux 5
Ball Location - PCDDR3 - PCDDR4 -LP3_DSC -LP3_POP -DDR3_X8
16bitx2 16bitx2
C23 ED29 ED30 ED15 ED24 ED28
C2j5 ED27 ED26 ED11 ED31 ED26
B24 ED31 ED24 ED14 ED29 ED30
Cz24 ED25 ED28 ED1o ED28 ED24
B2o ED28 ED27 ED13 ED11 ED23
A1g9 ED30 ED29 EDi12 ED9g ED17
Big ED26 ED25 EDS8 EDi13 ED21
B18 ED24 ED31 EDog ED1o EDi19g
E21 EDQM3 EDQM3 EDQM1 EDQM3 EDQM3
D19 EDQS3 EDQS3 EDQS1 EDQS3 EDQS3
E19 EDQS3_B EDQS3_B EDQS1_B EDQS3_B EDQS3_B
A22 ED20o ED22 ED26 ED27 ED27
B23 ED16 ED16 ED31 ED26 ED31
A23 ED18 ED2o ED27 ED25 ED25
B22 ED22 ED18 ED30 ED30 ED29g
B21 ED19g ED19g ED28 ED14 ED22
C22 ED23 ED21 ED29 ED12 ED18
A21 ED21 ED23 ED25 EDS8 ED16
A20 ED17 ED17 ED24 ED15 ED20o
C19 EDQM2 EDQM2 EDQM3 EDQM1 EDQMz2
C21 EDQS2 EDQS2 EDQS3 EDQS1 EDQS2
D21 EDQS2_B EDQS2_B EDQS3_B EDQS1_B EDQS2_B
Ao8 ED11 ED12 ED7 EDj5 ED12
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MT8516A

PKG/PCB Pin-Mux 1 Pin-Mux 2 Pin-Mux 3 Pin-Mux 4 Pin-Mux 5

el e - PCDDR3 - PCDDR4 -LP3_DSC -LP3_POP -DDR3_X8
16bitx2 16bitx2

Bo7 ED15 ED14 ED3 ED6 ED8

Aoy ED13 EDS8 ED2 ED7 ED1o

Co7 EDo ED1o ED6 ED4g ED14

Cos EDS8 ED13 ED5 ED19g ED3

Cog ED12 ED15 EDo ED23 ED7

Bo2 ED1o EDo9 ED4 ED17 EDj5

Bo3s ED14 ED11 ED1 ED16 ED1

Co8 EDQM1 EDQM1 EDQMo EDQMo EDQM1

Do7 EDQS1 EDQS1 EDQSo EDQSo EDQS1

Eo7 EDQS1_B EDQS1_B EDQSo_B EDQSo_B EDQS1_B

Cos ED6 ED6 ED22 ED3 ED13

Aos EDg EDg ED18 ED1 ED11

Co6 EDo EDo ED23 EDo ED15

Bo6 ED2 ED2 EDi19g ED2 EDog

Bos ED7 ED7 ED21 ED2o ED4

Aog EDj5 ED3 ED17 ED21 ED6

Bo4g ED3 EDj5 ED2o ED18 ED2

Ao3s ED1 ED1 ED16 ED22 EDo

Eo5 EDQMo EDQMo EDQM2 EDQM2 EDQMo

Doog EDQSo EDQSo EDQS2 EDQS2 EDQSo

Eoog EDQSo_B EDQSo_B EDQS2_B EDQS2_B EDQSo_B

B11 EA4 EA3 EA3 EA4 EA4

D15 EBAO EA12 VDDIO VDDIO EBAo

E15 EA2 EBG1 VDDIO VDDIO EA2

A16 ERAS ERAS EA6 EA7 ERAS

B16 ECAS ECAS EAS8 EA9 ECAS

Bi2 EBA1 EBA1 VDDIO VDDIO EBA1

A1y EBA2 EBGo VDDIO VDDIO EBA2

Bis ERWE ERWE VDDIO VDDIO ERWE

Fi5 EA1j5 EACT# EA9 EA8 EA1j5

Bi4 EA13 EA2 VDDIO VDDIO EA13

Bog EA10 EA9 VDDIO VDDIO EA10

A14 EAg EA8 EA7 EA6 EA9

Ao9g ECKE ECKE ECKEo ECKEo ECKEo

B13 EA3 EBAO VDDIO VDDIO EA3
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MT8516A

PKG/PCB Pin-Mux 1 Pin-Mux 2 Pin-Mux 3 Pin-Mux 4 Pin-Mux 5
Ball Location | - PCDDR3 - PCDDR4 -LP3_DSC -LP3_POP -DDR3_X8
16bitx2 16bitx2
Ci2 EAo EAq EA1 EA1 EAo
A13 EA5 EA6 EAs5 EA5 EA5
E12 EA12 EA10 VDDIO VDDIO EA12
D12 EA7 EAo EAo EA3 EA7
Fi2 EA11 EA11 EA2 EA2 EA11
A1l EA1 EA5 VDDIO VDDIO EA1
C11 EA6 EA1 ECKE1 ECKE1 EA6
Bio EA8 EA7 EA4 EAo EAS8
Cio EA14 EA13 VDDIO VDDIO EA14
E11 ECLKo ECLKo ECLKo ECLKo ECLKo
D11 ECLKo_B ECLKo_B ECLKo_B ECLKo_B ECLKo_B
D16 ECLK1 ECLK1 N/A N/A ECLK1
E16 ECLK1_B ECLK1_B N/A N/A ECLK1i_B
A1js ECSo ECSo ECSo ECSo ECSo
Bi7 ECS1 EODT ECS1 ECS1 ECS1
Ci6 ERESET ERESET N/A N/A ERESET
Co1 REXTDN REXTDN REXTDN REXTDN REXTDN
Table 2-3: Acronym for pin type
Abbreviation Description
Al Analog input
AO Analog output
AIO Analog bi-direction
DI Digital input
DO Digital output
DIO Digital bi-direction
P Power
G Ground
Table 2-4: DI/DO/DIO type
Type Description
GPIO General purpose 1.8VIO
KP2KIO Key pad 2Kresistance 10
KP200KIO Key pad 200Kresistance IO
GPIOOD General purpose 3.3VIO
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Type Description
12C3310 12CIO
I2C5VTIO SPI IO
MSDCIO MSDCIO
AGPIO Analog general purpose 1.8V IO

Table 2-5: DI/DO/DIO: GPIO type specification

MT8516A

Electrical Characteristics and Operating Conditions of 1.8V Applications
Parameters Descriptions Min Typ Max UNIT Note
Suppl 1t f 10
VDDIO Upply voilage o 1.62 1.8 1.98 A%
power
Inputs
VIH Input logic low voltage 0.65*VDDIO VDDIO+0.3 \%
0.35*VDDI
VIL Input logic high voltage -0.3 350 \%
Rpu Input pull-up resistance 40 75 190 Kohm
Input pull-d
Rpd pu Pu own 40 75 190 Kohm
resistance
Outputs
VOH(DC) DC Output logic low 0.75*VDDIO v
voltage
DC Output logic high 0.25*VDDI
VOL(DC) utput logic hig 5 v
voltage 0}
Table 2-6: DIO: KP2KIO type specification
Electrical Characteristics and Operating Conditions of 1.8V Applications
Parameters | Descriptions Min Typ | Max UNIT Note
Supply volt f 10
VDDIO upply votageo 1.62 1.8 1.98 \%
power
Inputs
. 0.65*VDDI
VIH Input logic low voltage o VDDIO+0.3 | V
Ly .35*VDDI
VIL Inputlogichighvoltage | -0.3 835 v A%
Rpu Input pull-upresistance 2 Kohm
Input pull-d
Rpd np.u pui-down 2 Kohm
resistance
Outputs
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MT8516A

Electrical Characteristics and Operating Conditions of 1.8V Applications

VOH(DC) DC Outputlogiclow 0.75*VDDI v
voltage 0]
DC Outputlogichigh 0.25*VDDI
VOL(DC) utputlogichig 5 v
voltage (¢}

Table 2-7: 2Kohm type Pull up/down Setting

E Pu/Pd R1 Ro Rvalue
0 0] 0 0] High-Z

0] 0 0 1 PU-75k
0 o] 1 0 PU-2k

0 0 1 1 PU-75k/2k
0] 1 o] 0] High-Z

0] 1 0 1 PD-75k

0 1 1 0 PD-2k

o] 1 1 1 PD-75k/2k
1 X X X High-Z

Table 2-8: DIO: KP200KIO type specification

Electrical Characteristics and Operating Conditions of 1.8V Applications

Parameters Descriptions Min Typ Max UNIT Note
Suppl 1t f 10
VDDIO UPPYY VORAgE o 1.62 1.8 1.98 \'%
power
Inputs
, 0.65*VDDI
VIH Input logic low voltage 0 VDDIO+0.3 |4
0.35*VDDI
VIL Inputlogic high voltage -0.3 35 0 \%4
Rpu Input pull-up resistance 200 Kohm
Input pull-d
Rpd P I,)u own 200 Kohm
resistance
Outputs
DCO tlogic 1
VOH(DC) utput logc fow 0.75*VDDIO \%4
voltage
DCO t logic high 0.25*VDDI
VOL(DC) utput logic hig 5 v
voltage 0]
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Table 2-9: 200Kohm type Pull up/down Setting

E Pu/Pd R1 Ro Rvalue

0] 0 0 0 High-Z

o) 0 0 1 PU-75k

0 0 1 0 PU-200k

o] 0 1 1 PU-75k/200k
0] 1 o] o] High-Z

0] 1 0 1 PD-75k

o] 1 1 o] PD-200k

0 1 1 1 PD-75k/200k
1 X X X High-Z

Table 2-10: DIO:

GPIOOD type specification

MT8516A

Operating Conditions of 3.3V Applications
Parameters Descriptions Min Typ Max UNIT Note
Supply voltage of SD IO
VCC3IO UPPY Y 8 2.97 3.3 3.63 A%
power
Outputs
. 10- J( I0=min,
VOH(DC) DC Outputlogiclow valtage Vees1o VECs1or \Y% VCEC310=min
0.4V 0.3 IOH= -2mA
DC Output logic high VCC3I0=min,
VOL(DC) HipnT fosie g 0.3 0.4 v 370=min
voltage IOL= -2mA
Inputs
. VCC3I0+
VIH Input logic low voltage 2.0 0.3 \%
VIL Input logic high voltage -0.3 0.8 \%
Rpu1 Input pull-up resistance 40 75 190 Kohm | control pin PU=1
Rpd1 Input pull-downresistance 40 75 190 Kohm | control pin PD=1
Operating Conditions of 1.8V Applications
Parameters Descriptions Min Typ Max UNIT Note
VCC31010 Supply voltage of SIM IO 17 18 1.9 v
power
Outputs
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MT8516A

Operating Conditions of 1.8V Applications
10 Voh 10 output oh=1ma | ¥ 310 veesor )y
0.2 0.3
I0 Vol IO output Iol=-1mA -0.3 0.2 A%
Inputs
VIH Input logic low voltage 1.27 VC§3310+ \%
VIL Input logic high voltage -0.3 0.58 \%
Rpu1 Input pull-up resistance 10 50 100 Kohm | control pin PU=1
Rpd1 Input pull-down resistance 10 50 100 Kohm | control pin PD=1

Table 2-11: DIO: I12C3310 type specification

Electrical Characteristics and Operating Conditions of 1.8V Applications

Parameters | Descriptions Min Typ Max UNIT Note
VDDIO Supply voltage of IO 1.62 1.8 1.98 \%
power
Inputs
VIH Inputlogiclow 0.65*VDDIO VDDIO+0.3 | V
voltage
VIL Inputlogichigh 0.3 0.35*VDDIO | V
voltage
Input pull-d
Rpd p'u put-down 40 75 350 Kohm
resistance
Outputs
DC Outputlogicl
VOL(DC) HIPHE 0B1CTOW 0.4 v
voltage (VIN>=2V)
VOL(DC) DC Outputlogiclow 0.2*VDDIO v
voltage (VIN<2V)

External Pull-up Resistance

Roull External Pull-up ‘o Koh
ull-u . ohm
P P resistance

Table 2-12: DIO: I2C5VTIO type specification

Electrical Characteristics and Operating Conditions of 1.8V Applications

Parameters | Descriptions Min Typ Max UNIT Note
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MT8516A

Electrical Characteristics and Operating Conditions of 1.8V Applications

VDDIO Supply voltage of I0 1.62 1.8 1.98 A%
power
Inputs
VIH Input logiclowvoltage | 0.65*VDDIO VDDIO+0.3 |V
VIL Inputlogichigh 0.3 0.35*VDDIO | V
voltage
Input pull-d
Rpd np.u putidown 40 75 550 Kohm
resistance
Outputs
VOL(DC) DC Outputlogiclow 0.2*VDDIO v
voltage
DC Outputlogicl
JOL(DC) utputlogiclow 5 mA
current
External Pull-up Resistance
Ext 1 Pull-
Rpull-up X 'erna uP 1.0 Kohm
resistance

Table 2-13: DIO: MSDCIO type specifications

Operating Conditions 0f3.3V Applications

Parameters Descriptions Min Typ Max UNIT Note
Suppl 1t f SD I
VCC3IO Upply voitage o 0 2.97 3.3 3.63 A%
power
Outputs
0.75%VCC,
10 Voh 10 output Ioh=2mA 7510 3 VCC310+0.3 v
I0 Vol IO output Iol=-2mA -0.3 0'1250VCC31 \%
Inputs
%
VIH Input logic low voltage ;Ig% vee VCC3I0+0.3 | V
.25% I
VIL Inputlogichighvoltage | -0.3 ((; 257VCC3 \%
R Inout pull it Koh control pin
pui nput pull-upresistance | 10 50 100 ohm Ro=0, R1=1
Rpdi Inp‘ut pull-down o 50 100 Kohm control pin
resistance Ro=0,R1=1
Rpuo Input pull ist 10 Koh control pin
u nput pull-upresistance . ohm
p putp p 5 7.5 Ro=1,R1=0
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MT8516A

Input pull-d trol pi
Rpdo Ru pull-down 5 75 ‘o Kohm control pin
resistance Ro=1,R1=0
Parameters Descriptions Min Typ Max UNIT Note
ly vol f SIM I
VCC3IOIO Supply voltage of § 0 1.7 1.8 1.9 A%
power
Outputs
VCC3I10-
10 Voh 10 output Ioh=1mA 0.45 VCC310+0.3 A%
10 Vol I0 output Iol=-1mA -0.3 0.45 A%
Inputs
*
VIH Input logic low voltage 0'65137003 VCC310+0.3 v
0.35*VCC3I

VIL Inputlogichigh voltage -0.3 35 o 3 \%
Rpu1 Input pull ist 10 0 100 Koh 4 control pin

pu put pull-up resistance 5 ohm Ro=0, R1=1
Rpdi Input Pull—down o 50 100 Kohm 4, control pin

resistance Ro=0, R1=1
Rpuo Input pull ist 10 Koh 4 control pin
u nput pull-up resistance . ohm

p put pull-up 5 7.5 Ro—1, Rio

Rpdo Input Pull—down 5 - o Kohm 4, control pin
resistance Ro=1,Ri1=0

Table 2-14: DIO: AGPIO type specification

This document contains information thatis proprietary to MediaTek Inc. (“MediaTek”) and/or itslicensor(s).
Any unauthorized use, reproduction or disclosure of this documentin whole orin part is strictly prohibited.

Parameters Descriptions Min Typ Max UNIT Note
VDDIO Supply voltage of IO power 1.62 1.8 1.98 \%
Inputs

VIH Input logic low voltage 0.65*VDDIO VDDIO+0.3 \%

VIL Input logic high voltage -0.3 0.35*VDDIO \%

Rpu Input pull-up resistance 40 75 190 Kohm

Rpd Input pull-down resistance 40 75 190 Kohm
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Electrical Characteristics and Operating Conditions of 1.8V Applications

Outputs
DC Output logic low
VOH(DC) 0.75*VDDIO \%
voltage
VOL(DC) DC Outputlogichigh 0.25*VDDIO v
voltage
Table 2-15: Detailed pin description

. DI/DO/DIO . .
Pin name Type T Description Power domain
SY STEM
SY SRSTB DI GPIO System reset input DVDD18_I03
WATCHDOG DIO GPIO Watchdogreset output DVDD18_I03
TESTMODE DI GPIO Test mode DVDD18_101
RTC32K_CK DIO GPIO 32Kclockinput DVDD18_I03
SRCLKENA DIO GPIO 26MHz co-clockenable output DVDD18_I103
PMIC
PWRAP_SPIo_MO |(DIO GPIO PMIC SPI controlinterface DVDD18_103
PWRAP _SPIo_MI (DIO GPIO PMIC SPI controlinterface DVDD18_103
PWRAP_SPIo_CSN (DIO GPIO PMIC SPI controlinterface DVDD18_103
PWRAP _SPIo_CK (DIO GPIO PMIC SPI controlinterface DVDD18_103
PWRAP_INT DIO GPIO PMIC SPI controlinterface DVDD18_103
JTAG
JTCK DIO GPIO JTCK DVDD18_101
JTDO DIO GPIO JTDO DVDD18_101
JTDI DIO GPIO JTDI DVDDi18_101
JTMS DIO GPIO JTMS DVDD18_I01
LCD
DISP_PWM DIO GPIO Display PWM output DVDD18_I01
DSI_TE DIO GPIO DSI tearing effect control DVDD18 101
LCM_RST DIO GPIO LCM reset DVDDi18_101
KeyPad
KPCOLo DIO KP200KIO |Key Pad column o DVDD18 101
KPCOL1 DIO KP200KIO |Key Padcolumn1 DVDD18_101
KPROWo DIO KP2KIO Key Padraw o DVDD18_101
KPROW1 DIO KP2KIO Key Padraw1 DVDDi18_101
12S
12S DATA_IN DIO GPIO I2Sdatainput pin DVDD18_101
12S_BCK DIO GPIO I2Sclock DVDD18_101
I2S LRCK DIO GPIO I2Sword select DVDD18 101
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Pin name Type 11_;1; ‘]30/ DIO Description Power domain
I2Smerge interface

MRG_DO DIO GPIOOD MTK audio interface DVDD28_DPI
MRG_CLK DIO GPIOOD MTK audio interface DVDD28_DPI
MRG_DI DIO GPIOOD MTK audio interface DVDD28_DPI
MRG_SYNC DIO GPIOOD MTK audio interface DVDD28_ DPI
EINT

EINTo DIO GPIOOD Externalinterrupto DVDD28_DPI
EINT1 DIO GPIOOD Externalinterrupti DVDD28_DPI
EINT2 DIO GPIOOD Externalinterrupt2 DVDD28_DPI
EINT3 DIO GPIOOD Externalinterrupt3 DVDD28_DPI
EINT4 DIO GPIOOD Externalinterrupt4 DVDD28_DPI
EINT5 DIO GPIOOD Externalinterrupts DVDD28_DPI
EINT6 DIO GPIOOD Externalinterrupt6 DVDD28_DPI
EINT?7 DIO GPIOOD Externalinterrupty DVDD28_DPI
EINTS8 DIO GPIOOD Externalinterrupt8 DVDD28_DPI
EINT9 DIO GPIOOD Externalinterruptg DVDD28_DPI
EINT10 DIO GPIOOD Externalinterruptio DVDD28_DPI
EINT11 DIO GPIOOD Externalinterruptii DVDD28_DPI
EINT12 DIO GPIOOD Externalinterrupti2 DVDD28_DPI
EINT13 DIO GPIOOD Externalinterruptis DVDD28_DPI
EINT18 DIO GPIOOD Externalinterrupti18 DVDD18 102
EINT19 DIO GPIOOD Externalinterrupti9 DVDD18_102
EINT20 DIO GPIOOD Externalinterrupt20 DVDD18 102
EINT24 DIO GPIOOD External interrupt24 DVDD28_DPI
EINT25 DIO GPIOOD Externalinterrupt2s DVDD28_DPI
UART

URXDo DIO AGPIO UARTo RX DVDD18_I01
UTXDo DIO AGPIO UARTo TX DVDD18_I01
URXD1 DIO AGPIO UART1 RX DVDD18_I01
UTXD1 DIO AGPIO UART1 TX DVDD18_I01
URXD2 DIO AGPIO UART2 RX DVDD28_DPI
UTXD2 DIO AGPIO UART2TX DVDD28_DPI
SPI

SPI_CS DIO GPIO SPI chip select DVDD18 102
SPI_MI DIO GPIO SPI datain DVDD18_I02
SPI_MO DIO GPIO SPI data out DVDD18_I02
SPI_CK DIO GPIO SPI clock DVDD18_I02
NAND Flash Interface

EINT14 DIO MSDCIO NCLE DVDD28_NFI
EINT15 DIO MSDCIO NCEB1 DVDD28_NFI
EINT16 DIO MSDCIO NCEBo DVDD28_NFI
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Pin name Type 11;1; ::)O/ DIO Description Power domain
EINT17 DIO MSDCIO NREB DVDD28_NFI
EINT21 DIO MSDCIO NRNB DVDD28_NFI
EINT22 DIO MSDCIO NRE_C DVDD28_NFI
EINT23 DIO MSDCIO NDQS_C DVDD28_NFI
MSDCo
MSDCIO . DVDD28_MSDCo /
MSDCo_DATy DIO MSDCo datay pin/ NLD7y DVDD18_103
MSDCo_DAT6 pro  [MSPCIO lhispco data6 pin/ NLD6 DVDDb28_MSDCo /
DVDD18_103
MSDCIO . DVDD28_MSDCo /
MSDCo_DATs5 DIO MSDCo datas pin/ NLD4 DVDD18_103
MSDCo_RSTB pro  [MSPCIO lvienco resetoutput/NLDo DVDD28_MSDCo /
DVDD18_103
MSDCIO . DVDD28_MSDCo /
MSDCo_DAT4 DIO MSDCo datag pin/ NLD3 DVDD18_103
MSDCIO ) DVDD28_MSDCo /
MSDCo_DAT2 DIO MSDCo data2 pin/ NLDj5 DVDD18_103
MSDCo_DAT3 pro  |MSPCIO visnco datas pin / NLD1 DVDD28_MSDCo /
DVDD18_103
MSDCIO . DVDD28_MSDCo /
MSDCo_CMD DIO MSDCo command pin/ NALE DVDD18_103
MSDCo_CLK pro  [MSPCIO lhianco clockoutput/NWEB [PV DD28-MSDCo /
DVDD18_103
MSDCIO . DVDD28_MSDCo /
MSDCo_DAT1 DIO MSDCo data1 pin / NLD8 DVDD18_103
MSDCo_DATo pro  [MSPCIO lyienco datao pin / NLD2 DVDD28_MSDCo /
DVDD18_103
MSDC1
MSDC1_CLK DIO MSDCIO MSDC1 clockoutput DVDD28_MSDC1
MSDC1_CMD DIO MSDCIO MSDC1 command pin DVDD28_MSDC1
MSDC1_DATo DIO MSDCIO MSDC1 datao pin DVDD28_MSDC1
MSDC1_DATi1 DIO MSDCIO MSDC1 data1 pin DVDD28_MSDC1
MSDC1_DAT2 DIO MSDCIO MSDC1 data2 pin DVDD28_MSDC1
MSDC1_DAT3g DIO MSDCIO MSDC1 datag pin DVDD28_MSDC1
MSDC2
MSDC2_CLK DIO MSDCIO MSDC2 clockoutput DVDD28_ MSDC2
MSDC2_CMD DIO MSDCIO MSDC2 command pin DVDD28_MSDC2
MSDC2_DATo DIO MSDCIO MSDC2 datao pin DVDD28_MSDC2
MSDC2_DAT1 DIO MSDCIO MSDC2 datai pin DVDD28_MSDC2
MSDC2_DAT2 DIO MSDCIO MSDC2 data2 pin DVDD28_MSDC2
MSDC2_DAT3 DIO MSDCIO MSDC2 data3s pin DVDD28_MSDC2
EFUSE
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Pin name Type 11_;1; ‘]30/ DIO Description Power domain
FSOURCE_P P E-FUSE blowing power control  |[DVDD18_EFUSE
EMI
ECLKo AIO DRAM clock o output 'VCCIO
ECLKo_B AIO DRAM clocko output# 'VCCIO
ECLK1 AIO DRAM clock1 output 'VCCIO
ECLK1_B AIO DRAM clock1 output # VCCIO
ECKE AIO DRAM command output CKE VCCIO
ECSo AIO DRAM chipselect o # VCCIO
ECS1 AIO DRAM chipselect1 # 'VCCIO
ECAS AIO DRAM cmd column strobeoutput [VCCIO
ERAS AIO DRAM cmd row strobeouput VCCIO
ERESET AIO DRAM reset pin VCCIO
ERWE AIO DRAM cmd write enable 'VCCIO
EAo AIO DRAM address output o 'VCCIO
EA1 AIO DRAM addressoutput 1 'VCCIO
EA2 AIO DRAM address output 2 'VCCIO
EA3 AIO DRAM address output 3 VCCIO
EA4 AIO DRAM address output 4 VCCIO
EA5 AIO DRAM address output 5 VCCIO
EA6 AIO DRAM address output 6 VCCIO
EA7 AIO DRAM address output 7 VCCIO
EAS8 AIO DRAM address output 8 VCCIO
EAg AIO DRAM address output 9 'VCCIO
FA1o0 AIO DRAM addressoutput 10 'VCCIO
EA11 AIO DRAM addressoutput 11 VCCIO
EA12 AIO DRAM addressoutput 12 'VCCIO
FA13 AIO DRAM addressoutput13 'VCCIO
EA14 AIO DRAM address output 14 VCCIO
FA1j5 AIO DRAM address output 15 'VCCIO
EBAo AIO DRAM banks address VCCIO
EBA1 AIO DRAM banks address VCCIO
EBA2 AIO DRAM banks address VCCIO
EDQMo AIO DRAM DQM o 'VCCIO
EDQM1 ATO DRAM DQM 1 VCCIO
EDQM2 AIO DRAM DQM 2 'VCCIO
EDQM3 ATO DRAM DQM 3 VCCIO
EDQSo AIO DRAM DQS o 'VCCIO
EDQSo_B AIO DRAM DQS o # 'VCCIO
EDQS1 AIO DRAM DQS 1 'VCCIO
EDQS1_B AIO DRAM DQS 1 # 'VCCIO
EDQS2 AIO DRAM DQS 2 'VCCIO
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Pin name Type 11_;1; ‘]30/ DIO Description Power domain
EDQS2_B AIO DRAM DQS 2 # VCCIO
EDQS3 AIO DRAM DQS 3 'VCCIO
EDQS3_B AIO DRAM DQS 3 # VCCIO
EDo AIO DRAM data pin o 'VCCIO
ED1 AIO DRAM datapin1 'VCCIO
ED2 AIO DRAM data pin 2 'VCCIO
ED3 AIO DRAM datapin3g VCCIO
EDg AIO DRAM datapin 4 VCCIO
ED5 AIO DRAM datapinj 'VCCIO
ED6 AIO DRAM datapin 6 'VCCIO
ED7y AIO DRAM datapin7y VCCIO
EDS AIO DRAM datapin 8 VCCIO
EDg AIO DRAM dataping VCCIO
ED10 AIO DRAM datapinio 'VCCIO
ED11 AIO DRAM datapini1 VCCIO
ED12 AIO DRAM datapini2 'VCCIO
ED13 AIO DRAM datapini3 VCCIO
ED14 AIO DRAM datapini4 VCCIO
ED15 AIO DRAM datapinis VCCIO
ED16 AIO DRAM datapini16 VCCIO
ED17 AIO DRAM datapiniy VCCIO
ED18 AIO DRAM datapini18 VCCIO
ED19g AIO DRAM datapini9 'VCCIO
ED20 AIO DRAM data pin 20 'VCCIO
ED21 AIO DRAM data pin 21 VCCIO
ED22 AIO DRAM datapin 22 'VCCIO
ED23 AIO DRAM datapin 23 VCCIO
ED24 AIO DRAM data pin 24 VCCIO
ED25 ATO DRAM data pin 25 VCCIO
ED26 AIO DRAM datapin 26 VCCIO
ED27 ATO DRAM data pin 27 VCCIO
ED28 AIO DRAM datapin28 VCCIO
ED29 ATIO DRAM data pin 29 VCCIO
ED30 AIO DRAM datapin 3o 'VCCIO
ED31 AIO DRAM data pin 31 VCCIO
REXTDN AIO DRAM REXTDN pin 'VCCIO
RTN AIO NC VCCIO
RTP AIO DRAM voltagereference 2, VCCIO
connectedto 2 VCCIO
CAM
CMPCLK |DIO |GPIO Pixelclock from sensor DVDDi18 100
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Pin name Type 11;1; ‘]30/ DIO Description Power domain

CMMCLK DIO GPIO Master clockto sensor DVDD18_ 100

CMDATo DIO GPIO CAM sensor Datao DVDD18_100

CMDAT1 DIO GPIO CAM sensor Data1 DVDD18_ 100

12Co

SCLo DIO 12C3310 I2Co clock DVDD18_I01

SDA o DIO 12C3310 I2Co data DVDD18_I01

I12C1

SCL1 DIO 12C3310 I2C1 clock DVDD18_101

SDA1 DIO 12C3310 I[2C1 data DVDD18_I01

I12C2

SCL2 DIO 12C3310 I2C2 clock DVDD18_103

SDA2 DIO 12C3310 I2C2 data DVDD18_I03

X0

XO_IN AIO 26MHz clockinput for AP AVDD22_XO

CLKO_26M AIO 26MHz clock outputto PMIC AVDD22_XO

CLKO_32K AIO 32KHz clockoutput to PMIC AVDD22_XO_ 32K

ABB

REFP AIO P.ositi.ve reference port for internal AVDD18_AP
circuit

AUX_ INo AIO AuxADCexternal input channelo |[AVDD18_AP

AUX IN1 AIO AuxADCexternalinputchannel 1 |AVDD18_AP

AUX_IN2 AIO AuxADCexternal input channel 2 [AVDD18_AP

AUX_IN3 AIO AuxADCexternalinputchannel 3 |JAVDD18_AP

AUX_IN4 AIO AuxADCexternal input channel 4 |[AVDD18_AP

AUX_INj5 AIO AuxADCexternalinput channel 5 [AVDD18_AP

WBT

WB_RFIN |AIO |WF/BT RF IO port AVDD33_WBT

MIPI

TDN3 AIO DSIo lane3 N / LVDSTX lane3 N (DVDD18_MIPITX

TDP3 AIO DSIo lane3 P / LVDSTX lane3 P [DVDD18_MIPITX

TDN2 AIO DSIo lane2 N / LVDSTX CK lane (DVDD18_MIPITX
N

TDP2 AIO DSIo lane2 P / LVDSTX CK lane P [DVDD18_MIPITX

TCN AIO DSIo CK lane N / LVDSTX lane2 [(DVDD18_MIPITX
N

TCP AIO DSIo CK lane P / LVDSTX lane2 P [DVDD18_MIPITX

TDN1 AIO DSIo lane1 N/ LVDSTX lane1 N (DVDD18_MIPITX

TDP1 AIO DSIo lane1 P/ LVDSTX lane1 P DVDD18_MIPITX

TDNo AIO DSIo laneo N/ LVDSTX laneo N [DVDD18_MIPITX

TDPo AIO DSIo laneo P / LVDSTX laneo P ([DVDD18_MIPITX

VRT AO External resistor for DSI bias DVDD18_MIPITX

©2015-2018 MediaTek Inc.

Page36 of 190

This document contains information thatis proprietary to MediaTek Inc. (“MediaTek”) and/or itslicensor(s).
Any unauthorized use, reproduction or disclosure of this documentin whole orin part is strictly prohibited.



MT8516A

Pin name Type 11;1; ‘]30/ DIO Description Power domain
Connect 1.5Kohm 1%resistorto
ground
RDN3 AIO CSIo lane3 N / CAM sensor Datag [DVDD18_MIPIRX
RDP3 AIO CSIo lane3 P/ CAM sensor Datas (DVDD18_MIPIRX
RDN2 AIO CSIo lane2 N / CAM sensor Data8 [DVDD18_MIPIRX
RDP2 AIO CSIo lane2 P / CAM sensor Datag (DVDD18_MIPIRX
RCN AIO CSIo CK lane N DVDD18_MIPIRX
RCP AIO CSIo CK lane P DVDD18_MIPIRX
RDN1 AIO CSIo lane1 N DVDDi18_MIPIRX
RDP1 AIO CSIo lane1 P DVDD18_MIPIRX
RDNo AIO CSIo laneo N DVDD18_MIPIRX
RDPo AIO CSIo laneo P DVDD18_MIPIRX
RDN1_A AIO CSI1lane1 N/ CAM sensor Data2 (DVDD18_MIPIRX
RDP1_A AIO CSI1lane1 P/ CAM sensor Data3 (DVDD18_MIPIRX
AIO CSI1 CK lane N / CAM sensor DVDD18_MIPIRX
RCN_A
Data6
RCP A AIO CSI1 CK lane P / CAM sensor DVDD18_MIPIRX
- Data7
RDNo A AIO CSI1laneo N / CAM sensor DVDD18_MIPIRX
- HSYNC
RDPo_A AIO CSI1laneo P / CAM sensor VSY NC|DV DD18_MIPIRX
USB
USB._DP_Po AIO gSB porto D+ differential data AVDD33_USB
line
USB_DM_Po AIO USB porto D-differential dataline|]AVDD33_USB
CHD_DP_Po AIO BC1.1 Charger DP AVDD33_USB
CHD_DM_Po AIO BC1.1 Charger DM AVDD33_USB
USB output for bias current;
USB_VRT _ Po AO connectwith 5.11K1% Ohm to AVDD18_ USB
GND
USB_VBUS_Po Al Power for connected device AVDD18_ USB
USB_DP_P1 AIO USB port1 D+ differential datalinel]AVDD33_USB
USB_DM_P1 AIO USB port1 D- differential data line |]AVDD33_USB
HDMI Transmitter
CEC DIO 12C5VTIO HDMITX CEC DVDD18_102
HTPLG DIO 12C5VTIO HDMITX Hot Plug Detection Pin (DVDD18_I02
HDMISCK DIO 12C5VTIO HDMITX I2C clockpin DVDD18_102
HDMISD DIO 12C5VTIO HDMITX I2Cdatapin DVDDi18_102
HDMITX_ REXT AIO External resistorfor HDMITX bias|AVDD18_HDMITX
HDMITX_CLK_M [AIO HDMITX channel CKM AVDD18_HDMITX
HDMITX_CLK_P AIO HDMITX channel CK P AVDD18_HDMITX
HDMITX_CHo_M [AIO HDMITX channelo M AVDD18_HDMITX
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Pin name Type 11_;1; ‘]30/ DIO Description Power domain
HDMITX_ _CHo_P |AIO HDMITX channel o P AVDD18_HDMITX
HDMITX _CHi1_M |AIO HDMITX channel 1 M AVDD18_HDMITX
HDMITX_ CH1i_P AIO HDMITX channel1 P AVDD18_HDMITX
HDMITX _CH2_M |AIO HDMITX channel 2 M AVDD18_HDMITX
HDMITX_ CH2_P AIO HDMITX channel 2 P AVDD18_HDMITX
Audio Codec
ACCDET AIO Accessory detection input AVDD28_AUDIO
AU_MICBIAS1 AIO Microphone bias for earphone AVDD28_AUDIO
Microphone bias for mainand 2nd
AU_MICBIASo AIO . AVDD28_AUDIO
microphone
AU_VINo_P AIO Audio analoginput 1 positive port [AVDD22_AUDIO
AU_VINo_N AIO Audio analoginput 1 negativeport{AVDD22_AUDIO
AU_VIN1_P AIO Audio analoginput 2 positive port [AVDD22_AUDIO
AU_VIN1_N AIO Audio analoginput 2 negativeport{AVDD22_AUDIO
AU_VIN2_P AIO Audio analoginput 3 positive port [AVDD22_AUDIO
AU_VIN2_N AIO Audio analoginput 3 negative port{AVDD22_AUDIO
AU _LOLN AIO Lineout Nto drive SPK AMP AVDD28 AUDIO
AU_LOLP AIO Lineout Pto drive SPK AMP AVDD28 AUDIO
AU_HPL AIO L-CH headphoneoutput AVDD28_AUDIO
AU_HPR AIO R-CH headphone output AVDD28_ AUDIO
AU_TN AIO Audio Codec Test Pin N AVDD22_AUDIO
AU_TP AIO Audio Codec Test Pin P AVDD22_ AUDIO
Analog power
AVDD18_PLLGP p Analog Powerinput 1.8Vfor PLL |
and oscillator
AVDDL8 AP P Analogpowerinput 1.8V for ]
- AuxADC, TSENSE
AVDD18_MEMPLL (P Analogpowerfor MEMPLL -
AVDD18_WBT P Analogpower1.8Vfor WBT RF -
AVDD18 WBT AFE(P Analogpower1.8Vfor WBT AFE |-
Analogpower 3.5V (default) for
AVDD33_WBT P WBT TX PA and IQM )
AVDD18_MIPITX (P Analogpowerfor MIPI DSI -
AVDD18_MIPIRX (P Analogpowerfor MIPI CSI -
Analogpowerinput 1.8V for
AVDD18_HDMITX |P -

HDMI/MHL transmitter

AVDD18_USB P Analogpower1.8V for USB -

AVDD33_USB P Analog power3.3Vfor USB -

AVDD22_AUDIO |P Analogpower2.2Vfor AUDIO i
CODEC

AVDD28_AUDIO |P Analogpower2.8Vfor AUDIO i

CODEC
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Pin name Type ?I/ DO/DIO Description Power domain
ype
Analogpower2.2V for Crystal
AVDD22_XO P . -
Oscillator
AVDD22_XO_32K |P Analog power2.2Vfor 32Koutput|
clockbuffer
Digital power
DVDD18_I0o0 P Digital power input for 1O -
DVDD18_I01 P Digital power input for IO -
DVDD18_I02 P Digital power input for IO -
DVDD18_I03 P Digital power input for IO -
DVDD18_EFUSE P Digital power input for efuse IO |-
Digital power input for 1.8V/3.3V
DV DD MSD! P -
VDDb=28_MSDCo MSDCo/NAND flash 10
DVDD28_DPI p Digital power input for 3.3V DPI
I0
Digital power input for 3.3V
DV DD FI P -
VDD28_N NAND Flash IO
DVDD28_MSDC1 p Digital power input for 1.8/3.3V
MSDC 10
Digital powerinputfor1.8/3.3V
DVDD28_MSDC2 P MSDC 10 -
VCCIo p Digital power input for i
1.24V/1.39V/2.5V EMI
VCCK P Digital power input for core -
VCCK_VPROC P Digital power input for processor |-
Analogground
AVSS18_PLLGP G Analoggroundfor PLL -
AVSS18 AP G Analog ground for AuxADC, i
TSENSE
Analog groundfor Crystal
AVSS22_XO G . -
Oscillator
AVSS22_XO_32K |G Analog groundfor 32Koutput i
clockbuffer
AVSS_CONN G Analog groundfor connectivity RF |-
AVSS18_ HDMITX |G Analog ground for HDMI/MHL
tranmitter
AVSS18_MIPI G Analoggroundfor MIPI -
AVSS_AUDIO G Analog groundfor AudioCodec |-
AVSS33_USB G Analog groundfor USB -
Digital ground
GNDK |G Digital ground -
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This productcan’t support Camera, HDMI, MIPI DSI and CSI, DSP_PWM, LCM_RST, DPI, the
related pinyou can only as the GPI or GPIO function.
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Table 2-16: Interface Application Notice

MT8516A

Interf Tl e Interfacewith Non- .

nterfaceTypes otal Sets MTK IC nstraints

I2C 3 Y Max speed 1 MHz

PWRAP SPI (PMIC SPT) 1 N

SPI interface 1 Y N/A

UART 3 Y N/A

Key pad 1 Y

USB2.0 2 Y N/A

Nand . Y

Flash/MSDCo/eMMC

MSDC1/SPI NOR 1 Y

PIOfor sl ke-

MSDC2 (SDIO) ) Y Need external GPIOfor sleep wake
up

Ethernet MII/RMII 1 Y N/A

Audio I2S8-CH Output 1 Y Only master mode

Audio 128 2-CH Input ) Y Slave mode max input ratesupport
<=48K

Audio PCM 1 Y 8K/16K/32K
Master mode only

Audio TDM (RX) 1 Y Supportone data pin for multi-
channelinput (max channel=8)

Table 2-17: Absolute maximum ratings for power supply

Sy mbol or Pin name | Description Min. Max. Unit
AVDD18_PLLGP Analogpowerinput 1.8V for PLL 1.7 1.9 \%
AVDD18_AP Analogpowerinput 1.8V for AUXADC, TSENSE | 1.7 1.9 \%
AVDD18_WBT Analogpower 1.8V for WBT RF 1.7 1.9 \%
AVDD18_WBT_AF
E Analogpower 1.8V for WBT AFE 1.7 1.9 \%
AVDD33_WBT %nl\z/illog power 3.5V (default) for WBT TX PA and 3.3 3.6 v
AVDD18_ANA Analogpower 1.7 1.9 \%
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Sy mbol or Pin name | Description Min. Max. Unit
AVDD33_USB Analogpower 3.3V for USB 3.135 3.465 A%
AVDD18_USB Analogpower 1.8V for USB 1.7 1.9 \%
AVDD18_MEMPLL | Analogpower for MEMPLL 1.7 1.9 \%
AVDD22_AUDIO Analogpower 2.2V for AUDIO CODEC 2.1 2.3 \%
AVDD28_AUDIO Analogpower 2.8V for AUDIO CODEC 2.7 2.9 A%
AVDD22_XO Analogpower 2.2V for Crystal Oscillator 2.1 2.3 \%
AVDD22_X0_32K | Analogpower 2.2V for 32Koutput clock buffer 2.1 2.3 \Y%
DVDD18_IOo Digital power input for IO 1.7 1.9 A%
DVDD18_IO1 Digital power input for IO 1.7 1.9 A%
DVDD18_I02 Digital power input for I0 1.7 1.9 A%
DVDD18_1I03 Digital power input for I0 1.7 1.9 A%
DVDD18_EFUSE Digital power input for efuse IO 1.8 2.2 \Y%
DVDD28_MII Digital power input for MII IO 1.7 3.63 \%
DVDD28_ NFI Digital power input for NAND flash IO 1.7 3.63 \%
DVDD28_MSDCo Digital power input for EMMC/NAND flash IO 1.7 3.63 \%
DVDD28_MSDC1 Digital power input for MSDC1 IO 1.7 3.63 \%
DVDD28_MSDC2 Digital power input for MSDC2 10 1.7 3.63 A%
VCCIO Digital power input for EMI 1.14 1.575 A%
VCCK Digital power input for core 0.765 1.31 A%
VCCK_VPROC Digital power input for CPU 0.765 1.31 \Y%

Warning: Stressing the device beyond the absolute maximum ratings may cause

permanent damage. These are stress ratings only.

Table 2-18: Recommended operating conditions for power supply

Sy mbol or pin name | Description Min. Typ. Max. Unit

AVDD18_PLLGP Analogpowerinput 1.8V for PLL 1.7 1.8 1.9 A%

AVDD18_AP Analogpowerinput 1.8V for AUXADC, 17 18 1.9 v
TSENSE

AVDD18_WBT Analogpower 1.8V for WBT RF 1.7 1.8 1.9 A%

AVDD18_WBT_AFE | Analogpower 1.8V for WBT AFE 1.7 1.8 1.9 A\

AVDD33_ WBT Analogpower 3.5V (default) for WBT TX 3.3 3.5 3.6 v
PA and IQM

AVDD18_ANA Analogpower 1.7 1.8 1.9 A%

AVDD33_USB Analogpower 3.3V for USB 3.135 3.3 3.465 \%

AVDD18_USB Analogpower 1.8V for USB 1.7 1.8 1.9 A%
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Sy mbol or pin name | Description Min. Typ. Max. Unit
AVDD18_MEMPLL | Analogpowerfor MEMPLL 1.7 1.8 1.9 A%
AVDD22_AUDIO Analogpower 2.2V for AUDIO CODEC 2.1 2.2 2.3 \%
AVDD28_AUDIO Analogpower 2.8V for AUDIO CODEC 2.7 2.8 2.9 A%
AVDD22_XO Analogpower 2.2V for Crystal Oscillator 2.1 2.2 2.3 A%
AVDD22_XO_32K Analogpower 2.2V for 32Koutput clock - - 0.3 v
buffer
DVDD18_IOo0 Digital power input for IO 1.7 1.8 1.9 \%
DVDD18_I01 Digital power input for IO 1.7 1.8 1.9 \%
DVDD18_IO2 Digital power input for 10 1.7 1.8 1.9 A%
DVDD18_I03 Digital power input for 10 1.7 1.8 1.9 A%
DVDD18_EFUSE Digital power input for efuse IO 1.8 2.0 2.2 \%
1.7 1.8 1.9
DVDD28_MII Digital power input for MIT 1O 2.52 2.8 3.08 A%
2.97 3.3 3.63
1.7 1.8 1.9
DVDD28_NFI Digital power input for NAND flash IO 2.52 2.8 3.08 v
2.97 3-3 3.63
o ' 1.7 1.8 1.9
DVDD28_MSDCo %gltal power input for EMMC/NAND flash 252 28 3.08 v
2.97 3.3 3.63
1.7 1.8 1.9
DVDD28_MSDC1 Digital power input for MSDC1 IO 2.52 2.8 3.08 A%
2.97 3.3 3.63
1.7 1.8 1.9
DVDD28_MSDCz2 Digital power input for MSDC2 IO 2.52 2.8 3.08 A%
2.97 3.3 3.63
Digital power input for EMI(DDR4) 1.14 1.2 1.26
VCCIO Digital power input for EMI(DDR3 L) 1.283 1.35 1.42 v
Digital power input for EMI(DDR3) 1.425 1.5 1.575
Digital power input for EMI(LPDDR2/3) 1.14 1.2 1.26
VCCK Digital powerinput for core 0.765 1.15 1.31 A%
VCCK_VPROC Digital power input for processor 0.765 1.15 1.31 \%
e Shelflife in sealed bag: 12 months at < 40°Cand < 90 %relative humidity (RH).
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e Afterbagopened, devices subjected to infrared reflow, vapor-phase reflow, or equivalent
processing must be:

e Mounted within 168 hours at factory conditions 0f30°C/60%RH, or

e Storedat20%RH.

e Devicesrequire baking before mounting, if:

e Humidity Indicator Cardis >20%whenread at 23°C+/-5°C or

e 2aor2bisnotmet.

o Ifbakingis required, devices may be baked for:

e 192hoursat40°C+5°C/-0°Cand < 5% RH for low temperature device containers, or
e 24hoursat125°C+5°C/-0°Cforhigh temperature device containers.

The external memory interface shown belowis used to connect DDR3 devicefor MT8516A. Itincludes
pins ED_CLK, ED_CLK_B, RESET B, ECKE, ECS#, EWR#, ERAS#, ECAS#, EDS[3:0],
EDS#[3:0], EA[15:0]and ED[31:0].

ED_CLK_B -==wss====ms g prernnannae: |
ED_CLK L —

te 1

Input :)( Véllid X X vaid }( X Ve{lid X

I T

Figure 2-2: Basic timing parameter for DDR3 command

Table 2-19: DDR3 AC timing parameter table of external memory interfaces

Symbol | Description Min. Ty p. Max. Unit
tDQSCK | DQS outputaccesstime from CK/CK' -0.225 0.225 ns
tCK Clock cy cletime 1.25 1.875 ns
tCH Clock highlevelwidth 0.47 0.53 tCK
tCL Clock low level width 0.47 0.53 tCK
tDS DQ & DM input setup time 0.01 ns
tDH DQ & DM input holdtime 0.045 ns
tIS Address & control inputsetuptime 0.045 ns
tIH Address & control inputhold time 0.12 ns
tLZ DQ & DQS low-im pedance time from CK/CK' -0.45 0.225 ns
tHZ DQ & DQS high-impedance time from CK/CK' 0.225 ns
tDQSQ DQS-DQ skew 0.1 ns
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tQH DQ/DQS output hold time from DQS 0.38 tCK
tDQSH DQS inputhigh-level width 0.45 0.55 tCK
tDQSL DQS inputlow-level width 0.45 0.55 tCK
tMRD MODE register set command period 4 tCK
tRPRE Read preamble 0.9 tCK
tRPST Read postamble 0.3 tCK
tRAS ACTIVE toPRECHARGE com mand period 28 9*REFI | tCK
tRC ACTIVE toACTIVE command period 36 tCK
AUTOREFRESH toACTIVE/AUTO REFRESH command | 3001ns ns

tRFC period (48b)

tRCD ACTIVEtoREAD or WRITE delay 8 tCK
tRP PRECHARGE com m and period 8 tCK
tRRD ACTIVEbank A to ACTIVE bank B delay 4 tCK
tWR WRITE recov ery time 6 tCK
tWTR Internalwriteto READ command time 6 tCK
tXSDLL | Exit Self Refreshtocommand requiringa locked DLL 512 tCK

Exit power down with DLLfrozen to com mands requiring a

tXPDLL | locked DLL 20 tCK
tXP EXIT power down with DLLtonext valid command delay 6 tCK
tCKE CKE min. pulse width(high & low pulse width) 4 tCK
tREFI Average periodicrefresh interval 3.9 us

©2015-2018 MediaTek Inc. Page 450f190

This document contains information thatis proprietary to MediaTek Inc. (“MediaTek”) and/or itslicensor(s).
Any unauthorized use, reproduction or disclosure of this documentin whole orin part is strictly prohibited.



MT8516A
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Figure 2-3: Basic Timing Parameter for DDR3 Write
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Figure 2-4: Basic Timing Parameter for DDR3 Read

The external memory interface shown belowis used to connect DDR4 device for MT8516A.Itincludes
pins ED_CLK, ED_CLK_B, RESET_ B, ECKE, EACT, ECS#, EWR#, ERAS#, ECAS#, EDQM[3:0],
EDQS[3:0],EDQS#[3:0], EA[13:0]and ED[31:0].

t
i‘ CK >i4 CH 'I‘ CL )|
ED_CLK_B -w-eeeevs y PR /_*
ED_CLK / A i ;

te ( t

| : |3 IH: |
Input :)( valid X valid X vdid X

Input = EAO~EA13, ECKE, ECS#, EWR#, ERAS#, and ECAS#

Figure 2-5: Basic timing parameter for DDR4 commands
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Table 2-20: DDR4 AC timing parameter table of external memory interfaces

Symbol | Description Min. Typ. Max. Unit
tDQSCK | DQS outputaccesstime from CK/CK' -0.225 0.225 ns
tCK Clock cy cletime 1.25 1.875 ns
tCH Clock highlevel width 0.48 0.52 tCK
tCL Clock low level width 0.48 0.52 tCK
tDS DQ & DM input setup time 0.1875 ns
tDH DQ & DM input holdtime 0.1875 ns
tIs Address & control input setuptime 0.115 ns
tIH Address & control inputhold time 0.14 ns
tLzZ DQ & DQS low-im pedance time from CK/CK' -0.45 0.225 ns
tHZ DQ & DQS high-impedance time from CK/CK' 0.225 ns
tDQSQ DQS-DQ skew 0.16 ns
tQH DQ/DQS output hold time from DQS 0.74 tCK
tDQSH DQS inputhigh-level width 0.38 0.62 tCK
tDQSL DQS inputlow-level width 0.38 0.62 tCK
tMRD MODE register set command period 8 tCK
tRPRE Read preamble 0.9 tCK
tRPST Read postamble 0.33 tCK
tRAS ACTIVE toPRECHARGE com mand period 28 9*REFI | tCK
tRC ACTIVE toACTIVE command period 38 tCK
AUTO REFRESH to ACTIVE/AUTO REFRESH command | 300ns ns
tRFC period (4gb)
tRCD ACTIVEtoREAD or WRITE delay 10 tCK
tRP PRECHARGE com m and period 10 tCK
tRRD ACTIVEDbank A toACTIVE bank B delay 4 tCK
tWR WRITE recov ery time 6 tCK
Internalwriteto READ com mand time(different bank
tWTR-S | group) 2 tCK
tWTR-L | Internalwriteto READ command time(same bank group) 6 tCK
tXSDLL | Exit Self Refreshtocommand requiringa locked DLL 597 tCK
tXP EXIT power down with DLLtonext valid command delay 6 tCK
tCKE CKE min. pulse width(high & low pulse width) 4 tCK
CAS_n-to-CAS_ncommand delay todifferent
tCCD_S | bankgroup 4 tCK
CAS_n-to-CAS_ncommand delay tosame
tCCD_L | bankgroup 5 tCK
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tREFI Average periodicrefresh interval 7.8 us
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2. DIN n = data-in to colummn n.

3. DES commands are shown for ease of illustration; other commands may be valid at these times.

4. BL8 sefting activated by either MRO[A1:A0 = 0:0] or MRO[A1:AD = 0:1] and A12 = 1 during WRITE command at TO.
5. CA Parity = Disable, C5S to CA Latency = Disable, Write DBl = Disable.

Figure 2-6: Basic timing parameter for DDR4 write
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NOTE 1 BL=8,AL=0, CL =11, Preamble = 1tCK

NOTE 2 DOUT n = data-out from column n.

NOTE 3 DES commands are shown for ease of illustration; other commands may be valid at these times.

NOTE 4 BLS setting activated by either MRO[A1:0 = 00] or MRO[A1:0 = 01] and A12 = 1 during READ command at T0.

NOTE 5 Qutput timings are referenced to VDDQ, and DLL on for locking.

NOTE 6 tDQSQ defines the skew between DQS_t,DQS _c to Data and does not define DQS_t, DAS_c to Clock.

NOTE 7 Early Data transitions may not always happen at the same DQ. Data transitions of a DQ can vary (either early or late) within a burst

Figure 2-7: Basic timing parameter for DDR4 read

The external memory interface shown below is used to connect LPDDR2 device for MT8516A. It
includes pins ED_CLK, ED_CLK_B, RESET_B, ECKE, ECS#, EDQS[3:0],EDQS#[3:0], EA[9:0]and
ED[31:0].
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Figure 2-8: Basic timing parameter for LPDDR2 commands

MT8516A

Table 2-21: LPDDR2 AC timing parameter table of external memory interfaces

Symbol | Description Min. Typ. Max. Unit
tDQSCK | DQS outputaccesstime from CK/CK' 2.5 5.5 ns
tCK Clock cy cletime 1.87 10 ns
tCH Clock highlevel width 0.45 0.55 tCK
tCL Clock low level width 0.45 0.55 tCK
tDS DQ & DM input setup time 0.21 ns
tDH DQ & DM input holdtime 0.21 ns
tIS Address & control input setuptime 0.22 ns
tIH Address & control inputhold time 0.22 ns
tLZ DQ & DQS low-im pedance time from CK/CK' 2.178 ns
tHZ DQ & DQS high-impedance time from CK/CK' 5.4 ns
tDQSQ DQS-DQ skew 0.2 ns
tQH DQ/DQS output hold time from DQS 0.48 tCK
tDQSH | DQS inputhigh-level width 0.4 tCK
tDQSL DQS inputlow-level width 0.4 tCK
tMRD MODE register set command period 5 tCK
tRPRE Read preamble 0.9 tCK
tRPST Read postamble 0.38 tCK
tRAS ACTIVE to PRECHARGE com mand period 23 tCK
tRC ACTIVE toACTIVE command period 34 tCK
AUTO REFRESH toACTIVE/AUTO REFRESH command
tRFC period 70 tCK
tRCD ACTIVEtoREAD or WRITE delay 10 tCK
tRP PRECHARGE comm and period 10 tCK
tRRD ACTIVEbank A toACTIVE bank B delay 6 tCK
tWR WRITE recov ery time 8 tCK
tWTR Internalwriteto READ command time 4 tCK
tXP EXIT power down tonextvalid command delay 4 tCK
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Symbol | Description Min. Typ. Max. Unit
tCKE CKE min. pulse width(high & low pulse width) 3 tCK
tREFI Average periodicrefresh interval 3.9 us
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Figure 2-9: Basic timing parameter for LPDDR2 write
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Figure 2-10: Basic timing parameter for LPDDR2 read

The external memory interface shown belowis used to connect LPDDR3 device for MT8516A. It
includes pins ED_CLK, ED_CLK_B, RESET_B, ECKE, ECS#, EDQS[3:0],EDQS#[3:0], EA[9:0]and
ED[31:0].
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Figure 2-11: Basic timing parameter for LPDDR3 commands

Table 2-22: LPDDR3 AC timing param eter table of external memory interfaces

Symbol | Description Min. Typ. Max. Unit
tDQSCK | DQS outputaccesstime from CK/CK' 2.5 5.5 ns
tCK Clock cy cletime 1.25 10 ns
tCH Clock highlevel width 0.45 0.55 tCK
tCL Clock low level width 0.45 0.55 tCK
tDS DQ & DM input setup time 0.15 ns
tDH DQ & DM input holdtime 0.15 ns
tIS Address & control input setuptime 0.25 ns
tIH Address & control inputhold time 0.25 ns
tLZ DQ & DQS low-im pedance time from CK/CK' 2.2 ns
tHZ DQ & DQS high-impedance time from CK/CK' 5.4 ns
tDQSQ DQS-DQ skew 0.135 ns
tQH DQ/DQS output hold time from DQS 0.4 tCK
tDQSH DQS inputhigh-level width 0.4 tCK
tDQSL DQS inputlow-level width 0.4 tCK
tMRW MODE register set command period 10 tCK
tMRR MODE register set command period 4 tCK
tRPRE Read preamble 0.9 tCK
tRPST Read postamble 0.3 tCK
tRAS ACTIVE to PRECHARGE com mand period 18 tCK
tRC ACTIVEto ACTIVE command period 27 tCK
AUTO REFRESH toACTIVE/AUTO REFRESH com mand
tRFC period 84 tCK
tRCD ACTIVEtoREAD or WRITE delay 8 tCK
tRP PRECHARGE com m and period 10 tCK
tRRD ACTIVEDbank A toACTIVE bank B delay 4 tCK
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tWR WRITE recov ery time 6 tCK
tWTR InternalwritetoREAD command time 4 tCK
tXP EXIT power down tonextvalid command delay 3 tCK
tCKE CKE min. pulse width(high & low pulse width) 6 tCK
tREFI Average periodicrefresh interval 3.9 us
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ED_CLK

[CMD]
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Figure 2-12: Basic timing parameter for LPDDR3 write
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Figure 2-13: Basic timing parameter for LPDDR3 read
Table 2-23: DDR parameter requirements at component pin
Parameter Comment Min | Typ Max | Unit
Per-bit deskew availability N/A Y/N
On-Chip dynamic skew span between
WRITE mode 40 ps
DQ/DQS
On-Chip dynamic skew span between o s
CMD/CLK 4 p
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Parameter Comment Min Typ Max | Unit
If per-bit deskew is not
On-Chip staticskew within DQ by te per=bl .es ewisno 40 ps
available
. . N Iftraining is not
On-Chip staticskew within CA bus . 40 ps
available
READ mode, if per-bit
Max allowed DQ/DQS byte skew span m ode. 1 pe'r ! 100 ps
deskew is not available
. . READ mode, if per-bit
Max allowed DQ/DQS single-bit skew span deskew is available 165 ps
Required Teye (Aperture-based) DQREAD, skew between 120 ps
DQ/DQS
DDR3L:90
Required VIH DC/VILDC DDR4:75 mV
LP3:100
DDR3L:
. 135
Required VIH AC/VILAC mV
DDR4:100
LP3:150
DDR3L:
. 0.4
Max allowed overshoot /undershoot value See Figure 2-14 \%
DDR4:0.3
LP3:0.35
DDR3L:
. 0.33
Max allowed overshoot /undershoot area See Figure 2-14 V*ns
DDR4:0.25
LP3:0.1
Maximum Amplitude
Overshoot Area
VDD =— ——
Volts VSS  e— ——

(V)

\

Undershoot Area

Maximum Amplitude
Time (ns)

Figure 2-14: Control Overshoot and Undershoot Definition Block
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Table 2-24: DDR3 skew tolerances

MT8516A

Length Matching Channel (Board

+Package) Tolerance
Impedance

DQ-DQS 700 mil
DQ-DQ 700 mil
DQS-CLK 1200 mil
CMD-CLK 200 mil
CMD- CMD (withinthe same DRAM) 600 mil
CMD- CMD (across DRAMs) 200 mil
CTRL-CLK 200 mil
CTRL-CTRL (within same DRAM) 600 mil
CTRL-CTRL (across DRAMs) 200 mil
CLK-CLK 200 mil
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Table 2-25: I12C param eter specification

MT8516A

Parameter Description Min | Typ Max Unit
VOL Output voltage Low o 0.2VDD” \Y4
VOH Output voltage High 1.01VDD \Y%
Trise Rise time of SDA and SCL signals 0] 120 ns
Tfall Fall time of SDA and SCLsignals 6.5° 120 ns
Thigh Pulse duration, SCL high 0.26 us
Tlow Pulse duration, SCL low 0.5 us
TSU Setup time, SDA to SCL 0.05 us
TST,STA Setup time, SCL to start condition 0.26 us
THD,STA Hold time, start condition to SCL 0.26 us
TST,STO Setup time, SCL to stop condition 0.26 us
T(BUF) Busfreetime between stop and start condition 0.5 us
Cb” Capacitive load for each busline 550 pF
VDD is 1.8V.

For E1: 12CIO can meet spec minimum value: 20 x(VDD/ 5.5 V)=6.5request, For E2I12CIO

will modify to improvefor resistance and Cloading range adjustment.

The maximum bus capacitance allowablemay vary from this value depending on the actual

operating voltageand frequency ofthe application.

Table 2-26: eMMC parameter specification

Parameter Min Typ Max Unit
HS200 5 - ns
DDR50 10 - ns
Period
SDR50 20 - ns
Clock SDR25 40 - ns
Trise 1.0 ns
Timing Tfall 1.0 ns
Duty Cycle 30/45 70/55 %
Setup Time 1.4 ns
HS200
Hold Time 0.8 ns
Timing -
Setup Time 3 ns
SDR25,50
Hold Time 3 ns
Supply 1/O Supply 2.5 A%
Voltage High 0.9*VCC3I0 VCC310+0.3 A%
Input
Low -0.3 0.1*VCC3IO A\
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Parameter Min Typ Max Unit
High 1.4 VCC310+0.3 A%
Output
Low -0.3 0.35*VCC3IO \'%

Table 2-27: SD param eter specification

Parameter Min Typ Max Unit
SDR104 4.8 ns
SDR50 10 ns
Period
SDR2j5 20 ns
Clock SDR12 38 ns
Trise - 0.96 ns
Timing Tfall - 0.96 ns
Duty Cycle 30 70 %
Setup Time 1.4 - ns
SDR104
Hold Time 0.8 - ns
Timing
Setup Time 3.0 - ns
SDR12,25,50
Hold Time 0.8 - ns
Supply I/0 Supply \Y%
High 1.27 VCC3I0+03 A%
Input
Voltage Low -0.3 0.58 A%
High 1.4 VCC3I0+03 A%
Output
Low -0.3 0.45 \%

Table 2-28: Constant tied pins of MT8516A

Pin name Description
TESTMODE Test mode (tie to GND)
FSOURCE_P EFUSE blowing (tie to GND)
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The power-on/off sequence with XTALis shown in the following figure:

VBAT

DDLO

uvLO

time = 50ms,

A

De-bounce |

I_I

PWRKEY

PWRBB
(BBWAKEUP)

VRTC

VCORE

VPROC

VSYS

VIO18

|
!
N

VIO28

VEMC33

VM25

VM

VUSB33

VMC/VMCH

VX022

40ms

__7'__/ 17 T 1T 171

RESETB

2ms

8ms.
e

\i

|
|
[
w
T
1N\
(|
LI
II
0

Figure 2-15: Power on/off sequence with XTAL
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Figure below shows the power-on/off sequence without XTAL. VX022 is always turned on when
VBATIis above the DDLO threshold.

VBAT

DDLO

uvLO

De-bounce
time = 50ms,

I_I

PWRKEY

A

PWRBB
(BBWAKEUP)
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N
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VEMC33
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VUSB33

VMC/VMCH

VX022 /

RESETB |

| ams| g
| >

77 7 T T

40ms
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|
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|
|
I
|
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|
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Figure 2-16: Power on/off sequence without XTAL

©2015-2018 MediaTek Inc. Page 59 of 190

This document contains information thatis proprietary to MediaTek Inc. (“MediaTek”) and/or itslicensor(s).
Any unauthorized use, reproduction or disclosure of this documentin whole orin part is strictly prohibited.



MT8516A

To communicate with analog blocks, a common control interface for all analog blocks is implemented.
In addition, there aresome dedicated interfaces for data transfer. The common control interface
translatesthe APBbuswrite and read cycle for specificaddresses related to analog front-end control.
During the writing or reading ofany ofthese control registers, there is alatency associated with the
transfer ofdatato or from the analog front-end. Dedicated data interface ofeach analogblockis
implemented in the corresponding digital block. An analog blockincludes the following analog

functions for the complete application processor:

" Auxiliary ADC: Provides an ADC for the battery and otherauxiliary analog functions monitoring.
" Clockgeneration: PLLs providing clock signals to MCU, USB, MSDC units.

The analogblocksincludethe following analog functions for complete application processor:

= AUXADC
. Phaselockedloop
. Temperature sensor

. AUDIO CODEC

The auxiliary ADCincludes the following functional blocks:

Analog multiplexer: Selects signal from one ofthe auxiliary input channels. There are 16 input
channels of AUXADC. Some are for internal voltage measuring and some for external voltage
measuring. Environmental messages to be monitored, e.g. temperature, should be transferredto the
voltagedomain.

12-bit A/Dconverter: Converts the multiplexed input signal to 12-bit digital data.
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Digital
Controller

Figure 2-17: AUXADC Block Diagram

Table 2-29: Definitions of AUXADC channels

AUXADC channel ID Description

Channelo Externaluse (AUX INO)
Channel1 Externaluse (AUX IN1)
Channel 2 NA

Channel 3 NA

Channel4 NA

Channels Internaluse(AUDIO)
Channel 6 Internaluse(AUDIO)
Channely Internaluse(AUDIO)
Channel 8 Internaluse(AUDIO)
Channelg Externaluse (AUX_IN2)
Channel1o Internaluse(Thermal Sensor)
Channel11 Internaluse(Thermal Sensor)
Channel12 Externaluse (AUX_IN3)
Channel13 Externaluse (AUX_IN4)
Channel14 Externaluse (AUX_IN5)
Channel1s Internaluse(ACC_DET)

See the table below for the functional specifications of auxiliary ADC.

Table 2-30: AUXADC specifications

MT8516A

Symbol Parameter Min. Typ. Max. Unit
N Resolution 12 Bit
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Symbol Parameter Min. Typ. Max. Unit

FC Clockrate 4 MHz

FS Sampling rate @ N-Bit 4/(N+4) MSPS
Input swing 0] 1.5 A%
Input capacitance

CIN Unselected channel 50 fF
Selected channel 4 pF
Input resistance

RIN
Unselected channel 400 MQ
Clock latency N+4 1/FC

DNL Differential nonlinearity +1.0/-1.0 LSB

INL Integral nonlinearity +2.0/-2.0 LSB
Signaltonoise and distortion ratio (1kHz full

SINAD . 62 68 dB
swing input & 1.0833MHzclockrate)

DVDD Digital power supply 0.945 1.15 1.31 \%

AVDD Analogpower supply 1.7 1.8 1.9 \%
Current consumption
Power-up 535 uA
Power-down 15 uA

There are total 8 PLLs in PLL macro, providing several clocks for CPU, BUS, MSDC and image -sensor.
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PLLGP_TOP

RG_{name}PLL_EN

({name}PLL stand for PLL name used in PLLGP

LDO RG_LDO_EN default 1~
RG_LDO_LPF_EN default” 0~

NS_PLLGP_REF_CK NS_PLLGP_REF_BUF_CK

S| A2D PLL »| REF_CK_BUF |———»

ADA |PLLGP_26M_REFCK o) IN__NS_PLLGP_REF_MON_CK
RG_PLLGP_REF_MONCK_EN __/ L

AD_MEM_26M_CK
>

NS PLLGP_REF _BUFp_CK

A2D_PLL_EN
RG_MEM26M_OUT_EN default “1”

DA_ARMCPU_MON_CK

| »|REF CK_BUF2 »| A2D PLL_EN

AD_SYS_26M_CK
>

RG_SYS26M_OUT_EN default “1”

A2D PLL_EN

QI_ARMCPU_MONCK_EN

NS_ARMCPU_MON_CK

NS_PLLGP_REF_BUF_CK
——

DA_PLLGP_SCAN_IN

DA_{name}PLL_SDM_SCAN_CK

o

RG_{name}PLL_EN default 0~
DA_PLLGP_SDM_SCAN_EN default “«”
DA_PLLGP_SDM_SCAN_RSTB default “X” PLLGP Core
PA_PLLGP_SDM_SCAN_MODE default 0”
RG_PLLGP_LVROD_EN default 0”

RG_{name}PLL_POSDIV[2:0]

RG_{name}PLL_SDM_FAR_EN
RG_{name}PLL_SDM_PCW][30:0]
G_{name}PLL_SDM_PCW_CHG default “1”
_{pame}PLL_SDM_SCAN_EN_CG default “X”
DA_{name}PLL_SDM_ISO_EN default 1~
DA_{name}PLL_SDM_PWR_ON default 0~

—~ D0

AD_ARMPLL_650M_CK
AD_MAINPLL_1501P5M_CK
AD_UNIVPLL_1248M_CK

AD USB 48M _CK
AD UNIV_48M CK

WAVIVIVLY,

AD AUDIPLL 180P6336M CK
AD_AUD2PLL_196P608M_CK

U U

ADA_AUDPLL_26M_CK
AD_PLLGP_SCAN_OUT
AD {name}PLL_SDM PWR ACK,
'8

»

RG_{name}PLL_MONCK_EN
RG_{name}PLL_MONREF_EN
RG_{name}PLL_MONVC_EN
RG_UNIVPLL_48M_MON_CK_EN
RG_UNIVPLL_26M_MON_CK_EN

NS_ARMCPU_MON_CK
NS_PLLGP_REF_MON_CK
NS_UNIVPLL_48M_MON_CK

y

TEST_MUX&OD
NS_{name}PLL_MON_CK 8 (refer to

NS_{name}PLL_MONFBK_CK 8
QS_{name}PL L_MON_VCI‘SL
7
ADA_ABIST_MIP

7P| AUX_TEST_MUX) RG_PLLGP_TSTCK_EN default ©0”

PAD AUX_IN4
PAD AUX IN2 5

v
AN "A

QS _PLLGP_TST VC

RG_PLLGP_LVROD_EN default 0”

RG_PLLGP_TST_SEL<1:0> default 00~
RG_PLLGP_TSTOD_EN default 0”
RG_PLLGP_A2DCK_EN default 0~
RG_PLLGP_MONREF_EN default ‘0~
RG_PLLGP_TSTMUX<3:0> default ‘0000~

NS_PLLGP_MON_FM

RG_PLLGP_TST_EN default 0~

e

AD PLLGP TST CK
(To Frequency Meter)

A2D_PLL
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Figure 2-18: PLL Block Diagram

PLLGP

[VCORE [TDVBDIPROCH AD_ARMPLL_650M_CK
ARMPLL
— (ARMPLL) ACCouple_LEV A2D PLL D
Default:1300MHz
RG_ARMPLL_EN_LEV
MAINPLL AD_MAINPLL 1501P5M CK
— (SDMPLL) A2D PLL D
Default:1501.5MHz
AD_UNIVPLL_1248M _CK
A2D_PLL_EN D
AD_UNIV_48M_CK
UNIVPLL RG_UNIV1248M_EN
— (SDMPLL) — default 1~ A2D PLL p———vu_{>
Default:2496MHz
DIV26
RG_UNIV48M_EN A2D PLL | >
default “1” —
RG_USB48M_EN AD USB20 48M_CK
default “1”
N o
I/ADA_AUDPLL_ZBM_CK
LDO
NS _PLLGP REF BUF CK
.
L/
AUD1PLL AD AUDIPLL_180P6336M_CK
—> (SDMPLL) A2D PLL O
Default:1445.0688MHz
AUD2PLL AD_AUD2PLL_196P608M_CK
—p (SDMPLL) A2D PLL
Default:1572.864MHz
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Figure 2-19: PLL Core Block Diagram

See the table below for the functional specifications of PLL.
Table 2-31: 26 M Reference specifications

Symbol Parameter Min. Typ. Max. Unit
Fin Input clock frequency 26 MHz
26(System)
Fout Outputclock frequency 26(MEM) MHz
26(AUDPLL)
Settling time 20 us
Outputclockduty cycle 45 50 55 %
Output clockjitter (period jitter) 60 ps
DVDD Digital power supply 0.945 1.15 1.31 \%
AVDD Analog power supply 1.7 1.8 1.9 \%
Current consumption 1.2 mA
Power-down current consumption 12 uA

Table 2-32: ARMPLL specifications

Symbol Parameter Min. Typ. Max. Unit
Fin Input clock frequency 26 MHz
Fout Outputclockfrequency 650 MHz
Settling time 20 us
Outputclockdutycycle 45 50 55 %
Output clockjitter (period jitter) 60 ps
DVDD Digital power supply 0.945 1.15 1.31 A%
AVDD Analogpower supply 1.7 1.8 1.9 A%
Current consumption 1.2 mA
Power-down current consumption 12 uA

Table 2-33: MAINPLL specifications

Symbol Parameter Min. Typ. Max. Unit
Fin Input clock frequency 26 MHz
Fout Outputclock frequency 1501.5 MHz
Settling time 20 us
Outputclockduty cycle 45 50 55 %
Outputclockjitter (period jitter) 30 ps
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Symbol Parameter Min. Typ. Max. Unit
DVDD Digital power supply 0.945 |1.15 1.31 \%
AVDD Analogpower supply 1.7 1.8 1.9 \%
Current consumption 1.2 mA
Power-down current consumption 12 uA
Table 2-34: UNIVPLL specifications
Symbol Parameter Min. Typ. Max. Unit
Fin Input clock frequency 26 MHz
Fout Outputclockfrequency N/A 1248 N/A MHz
48(USB)
48(UNIV)
Settling time 20 us
Outputclockduty cycle 47 50 53 %
Outputclockjitter (period jitter) < 30psP-P ps
for 1248M
< 60psP-P
for 48M
DVDD Digital power supply 0.945 1.15 1.31 A%
AVDD Analog power supply 1.7 1.8 1.9 v
Current consumption 0.8 mA
Power-down current consumption 12 uA
Table 2-35: AUD1PLL specifications
Symbol Parameter Min. Typ. Max. Unit
Fin Input clock frequency 26 MHz
Fout Outputclockfrequency 180.6336 MHz
Settling time 20 us
Outputclockduty cycle 47 50 53 %
Outputclockjitter (period jitter) 100 ps
DVDD Digital power supply 0.945 1.15 1.31 A%
AVDD Analogpower supply 1.7 1.8 1.9 A%
Current consumption 1.2 mA
Power-down current consumption 12 uA
Table 2-36: AUD2PLL specifications
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Symbol Parameter Min. Typ. Max. Unit
Fin Input clock frequency 26 MHz
Fout Outputclockfrequency 196.608 MHz
Settlingtime 20 us
Outputclockdutycycle 47 50 53 %
Outputclockjitter (period jitter) 100 ps
DVDD Digital power supply 0.945 1.15 1.31 A%
AVDD Analogpower supply 1.7 1.8 1.9 A%
Current consumption 1.2 mA
Power-down current consumption 12 uA

Several temperature sensors are provided to monitor the temperature of CPUs. The temperature
sensor ismade of substrate BJTin the CMOS process. The voltage outputoftemperature sensoris
measured by AUXADC.

See the table below for the functional specifications of temperature sensor.

Table 2-37: Temperature sensor specifications

Symbol |Parameter Min. Typ. Max. Unit
Resolution 0.15 °C
Temperature range 0 105 °C
Accuracy -7 7 °C
Active current 300 uA
Quiescent current 3 uA

The audio uplink path is composed of PGA and audio ADC. There are three input pairs ofthe uplink
pathto support dual-MIC, earphone-MICand digital MIC. The audio downlinkis composed of stereo
audio DACs, stereo headphonedrivers and lineout driver. The necessary MICbias voltages and multi-
key accessory detection are also provided by this completed audio codec. The Audio Downlink
includes the following blocks: DACand headphone driver, there are2 Channels to support stereo
headphone;and avoice amplifier lineout to drive off-chipspeakeramplifier.
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Figure 2-20: Audio Downlink Block Diagram
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Figure 2-21: Audio Uplink Block Diagram

The analogblocksincludethe following analog functions for complete application processor:

. Audio Downlink

" stereo headphone drivers

. Lineoutdriver

. Audio Uplink

. Dual MIC/earphone MIC/digital MIC
. multi-key accessory detection

" MIC biasvoltages
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Table 2-38: Audio Downlink and Uplink specifications

MT8516A

Symbol (Parameter Min. Typ. Max. Unit
2.8V Analog Power(V28) 2.7 2.8 2.9 A%
2.2V Analog Power(V22) 2.1 2.2 2.3 A%
Digital Power Supply(V10) 0.945 1.15 1.31 \Y%

AUDIO DownLink, AUDIOLINKSPEC

Clock Frequency (FCK) 6.5 MHz
Sample Rate (Fs) 32 44.1 48 KHz
Current Consumption (IDC) 11 mA
Peak Signalto Noise Ratio (PSNR)
HP AMP Gain=0dB; @All zeros fed to DAC 90 dB
Input
Dynamic Range (DR)

. 90 dB
HP AMP Gain=0dB; @-60dBFSInput
Output Swing for 0odBFS Input Level 0.85 Vrms
Total Harmonic Distortion (THD) Plus
Noise -83 -70 dB
11 mW@ 0dBFS, 640
Output Resistor Load(Single-ended) 64 132 Ohm
Output Capacitor Load 250 pF
L-R Channel Crosstalk (XT) 92 dB

AUDIO DownLink, VoiceLINKSPEC

Peak Signalto Noise Ratio (PSNR)
Lineout Amp Gain=4dB; 91 dB
@All zeros fed to DAC Input
Dynamic Range (DR)
Lineout Amp Gain=4dB; 91 dB
@-60dBFSInput
Output Swing for 0odBFS Input Level 1.273 Vrms
THD+N Total Harmonic Distortion Plus
Noise -83 dB
@ 0dBFS,12KQ
Output Resistor Load(Differential) 12 Ohm
Peak Signalto Noise Ratio (PSNR)
Lineout Amp Gain=4dB; 91 dB
@All zeros fed to DAC Input
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Analog Uplink MIC Path
Current Consumption (1 channel) 2 mA
Total Harmonic
Distrotion+Noise(THD+N)
Input Level : -60dBmo (PGA gain=0dB) -25 dB
InputLevel: odBmo(PGA gain=0dB) -82 dB
Input Impedance(Differential) 13 20 27 KOhm
L-R Channel Crosstalk(XT) 95 dB
Digital MIC Path
DMIC Clock Frequency 1.625/3.25 MHz
DMIC Clock Duty Cycle 40 60 %
DMIC ClockRise time(Max CL=80p) 10 ns
DMIC ClockFall time(Max CL=80p) 10 ns
Sample Rate(FS) 8 16 32/48 KHz
Audio Uplink MICBIAS
Microphoneo Biasing Voltage 1.9 2.2 \%
Microphone1 Biasing Voltage 1.9 2.5 A%
Current draw from microphone bias 2 mA

©2015-2018 MediaTek Inc.

For DMIC 48K Hz: Must use 3.25M DMIC clock PDM to PCM conversion swing limitation at 48K
mode, When digital swing < -12dBFS, PDM to PCM conversion output would be boosted12dB
When PCM’s digital swing >= -12dBFS, it will cause saturationin recorded PCM data

Frequency response passband ripple (only for digital filter) 0~20K:2dB, 0~8K :0.4dB
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The WLAN radio characteristics are described in this section wherethe RF port and antenna port of

MT8516A canbe directly connected by a 500hm trace.

MEDIATEK
ARM

MT8516AAAA

YYWW-BZA#H
BLLLLLL##-A

RF port

Antenna port

The WLAN radio characteristics are described in this section. Unless otherwise specified, all

specifications are measuredat the chip output RF port.

Note: The specification value is valid at room temperature (250C).

Table 2-39: 2.4GHz recetver specificatio

Parameter Description Min. Typ. Max. Unit
Frequency range 2,412 - 2,484 |MHz
1 Mbps DSSS 95 dBm
2 Mbps DSSS 93 dBm
RX sensitivity 2
5.5 Mbps DSSS -91 dBm
11 Mbps DSSS -88 dBm
6 Mbps OFDM -91.5 dBm
9 Mbps OFDM -90 dBm
12 Mbps OFDM -89 dBm
RX Sensitivity 2
18 Mbps OFDM -86.5 dBm
24 Mbps OFDM -83.5 dBm
36 Mbps OFDM -80 dBm
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Parameter Description Min. Typ. Max. Unit
48 Mbps OFDM -76 dBm
54 Mbps OFDM -74.5 dBm
RX sensitivity b MCSo -91.5 dBm
BW = 20MHz MCS1 -88 dBm
Green field MCS 2 -86 dBm
8oonS guard interval MCS3 -83 dBm
Non-STBC MCS 4 80 dBm
MCS 5 -75.5 dBm
MCS 6 74 dBm
MCS7 -72.5 dBm
RX sensitivity MCSo -88.5 dBm
BW = 40MHz MCS1 -85 dBm
Green field MCS 2 -83 dBm
8oonS guard interval MCS3 -80 dBm
Non-STBC MCS 4 77 dBm
MCS5 -72.5 dBm
MCS 6 -71 dBm
MCS7 -69 dBm
11 Mbps DSSS -5 dBm
6 Mbps OFDM -10 dBm
Maximum receive level 54 Mbps OFDM -10 dBm
MCSo -10 dBm
MCS7 -10 dBm
Adjacent channel rejection
(30MHz offset) 1 Mbps DSSS 40 dB
Adjacent channel rejection
(25MHzoffset) 11 Mbps DSSS 40 |dB
Adjacent channel rejection 6 Mbps OFDM 34 dB
(25MHz offset) 54 Mbps OFDM 22 dB
Adjacent channel rejection MCSo 25 dB
(25MHz offset), BW = 20MHz MCS 7 5 dB
Adjacent channel rejection MCSo 26 dB
(40MHz offset), BW = 40MHz MCS 7 1 dB
776 ~794 MHz CDMA 2000 dBm
Blockinglevel for 1dB RX 824 ~849 MHzGSM dBm
sensitivity degradation 880 ~ 915 MHzGSM dBm
1,710~ 1,785 MHz GSM dBm
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Parameter Description Min. Typ. Max. Unit
1,850~ 1,910 MHzGSM dBm
1,850~ 1,910 MHzWCDMA dBm
1,920~ 1,980 MHzWCDMA dBm

a: Degraded by 1.5dBat 850C

b: Sensitivity degradation in different MCS modes: mixed-mode normal GI: 1dB, mixed-mode short

GI: 1dB, and STBC:1dB

Note:
The specification value is valid at room temperature (250C).
Allspecifications are measured at the RF port unless otherwise specified.

Typical output power degradation around 3dBat FCCband edge channels

Table 2-40: 2.4GHz transm itter specification

Parameter Description Min. |Typ. [|Max. Unit
Frequency range 2,412 |- 2,484 MHz
Outputpower 802.11b,1~11 Mbps DSSS 19 dBm
VCN35=3.5V 802.11g,6 ~36Mbps OFDM 16.5 dBm
802.11g,48 ~54Mbps OFDM 16 dBm
802.11n, HT20 MCSo0~4 16.5 dBm
802.11n, HT20 MCS5~7 15.5 dBm
802.11n, HT40 MCS0~4 15.5 dBm
802.11n, HT40 MCS5~7 14 dBm
802.11b,1~11 Mbps DSSS
25 %
@Pout=19dBm
802.11g,6 ~36Mbps 19 4B
OFDM@ Pout=16.5dBm
802.11g,48 ~54Mb
2,406 ~54MDbps 28 dB
OFDM@ Pout=16dBm
EVM 802.11n,HT20 19 dB
MCSo0~4 @Pout=16.5dBm
802.11n,HT20
28 dB
MCS5~7 @Pout=15.5dBm
802.11n,HT40 19 dB
MCSo~4 @Pout=15.5dBm
802.11n,HT40 30 dB
MCS5~7 @Pout=14dBm
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Parameter Description Min. |Typ. [Max. Unit

TX power accuracy -20~650C,5~22dBm +1.5 dB

Loadpull variation at VSWR=  |Outputpower variation 1.5 dB

2:1 EVM degradation 4 dB
76 ~108 MHz -142 dBm /Hz
776 ~794 MHz -142 dBm /Hz
869 ~960MHz -142 dBm /Hz

Transmitted power (Datarate= [925~960MHz 142 dBm /Hz

6M, Pout = 17dBm) 1,570~ 1,580 MHz -140 dBm/Hz
1,805~ 1,880 MHz -131 dBm /Hz
1,930~ 1,990 MHz -126 dBm /Hz
2,110 ~ 2,1770MHz -125 dBm /Hz

Harmonic output power (Data [2ndharmonic -43 dBm/MHz

rate= 1M, Pout = 19dBm) i grd harmonic -43 dBm /MHz
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Table 2-41: Basic data rate receiver specification

MT8516A

Parameter Description Min. |Typ. |Max. (Unit
Frequency range 2,402 2,480 [MHz
Receiver sensitivity BER < 0.1% -92 dBm
Max. usablesignal BER < 0.1% -20 -5 dBm
C/Ico-channel Co-channel selectivity (BER < 0.1%) - 6 11 dB
C/11MHz Adjacent channel selectivity (BER < 5 o dB
0.1%)
C/12MHz 2nd adjacent channelselectivity (BER <| 39 30 dB
0.1%)
C/123MHz 3rdadjacent channelselectivity (BER < | 43 40 dB
0.1%)
C/Timage channel Image channelselectivity (BER < 0.1%) |- -20 -9 dB
) 1MHzadjacenttoimage channel
C/Iimage 1MHz . - -35 -20 dB
selectivity (BER < 0.1%)
30MHzto2,000MHz -10 dBm
2,001MHzto2,3390MHz 27 dBm
Out-of-band blocking*
2,501 MHzt03,000MHz 27 dBm
3,001MHzto12.75GHz -10 dBm
. Max. interference level tomaintain
Intermodulation -39 dBm
0.1% BER
Table 2-42: Basic data rate transmitter specification
Parameter Description Min. |Typ. |Max. [Unit
Frequency range 2,402 |- 2,480 [MHz
Outputpower At maxpower outputlevel 6 dBm
Power control step 2 4 8 dB
ICFT Initialcarrier frequency drift 75 +18 75 kHz
Oneslot packet (DH1) -25 +15 25 kHz
Three slot packet (DH3) -40 +15 40 kHz
Carrier frequency drift
Fiveslot packet (DH5) -40 +15 40 kHz
Max. driftrate -20 10 20 kHz/50us|
Modulation characteristic Aflavg 140 157 175 kHz
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Parameter Description Min. |Typ. |Max. (Unit
Af2nax (for atleastgg%ofall Afoma) |115 145 - kHz
Af2avg/ Aflavg 0.8 0.98 |-

20-dB bandwidth - 922 1,000 |[kHz
+2MHz offset -38 -20 dBm

In-band spuriousemission +3MHz offset -43 -40 dBm
>+ 3MHz offset -43 dBm
30MHzto1GHz -36 dBm

Out-of-band spurious emission** 1 GHzto12.75GHz 30 dBm
1.8GHzto1.9GHz -47 dBm
5.15t05.3GHz -47 dBm

Table 2-43: Enhanced data rate receiver specification

Parameter Description Min. |Typ. |Max. (Unit
Frequency range 2,402 |- 2,480 [MHz

nt/4 DQPSK(BER < 0.01%) - -91 -70 dBm
Receiver sensitivity

8PSK(BER < 0.01%) - -85.5 [-70 dBm

nt/4 DQPSK(BER < 0.1%) -20 -5 - dBm
Max. usablesignal

8PSK(BER < 0.1%) -20 -5 - dBm

1t/4 DQPSK(BER< 0.1%) - 9 13 dB
C/Ico-channel

8PSK(BER < 0.1%) - 16 21 dB

1t/4 DQPSK(BER < 0.1%) - -12 [} dB
C/11MHz

8PSK(BER < 0.1%) - -6 5 dB

1t/4 DQPSK(BER< 0.1%) - -36 -30 dB
C/I2MHz

8PSK(BER < 0.1%) - -33 -25 dB

/4 DQPSK(BER< 0.1%) - -43 -40 dB
C/123MHz

8PSK(BER < 0.1%) - -40 -33 dB

nt/4 DQPSK(BER < 0.1%) - -20 -7 dB
C/Iimage channel

8PSK(BER < 0.1%) - -15 0 dB

/4 DQPSK(BER< 0.1%) - -40 -20 dB
C/Iimage 1MHz

8PSK(BER < 0.1%) - -30 -13 dB
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Table 2-44: Enhanced data rate transmitter specification

MT8516A

Parameter Description Min. |Typ. |[Max. |Unit
Frequency range 2,402 2,480 [MHz
/4 DQPSK 3 dBm
Outputpower
8PSK 3 dBm
1t/4 DQPSK -4 -1.7 1 dB
Relative transmit power
8PSK -4 -1.7 1 dB
nt/4 DQPSK -10 +4 10 kHz
®
° 8PSK -10 +4 10 kHz
nt/4 DQPSK -75 +20 (75 kHz
Frequency stability i
8PSK -75 +20 |75 kHz
n1/4 DQPSK -75 +20 |75 kHz
| @o+ i
8PSK -75 +20 |75 kHz
RMS |m/4 DQPSK - 8 20 %
DEVM (8PSK - 8 13 %
99% 1t/4 DQPSK - 12 30 %
Modulation accuracy
DEVM |8PSK - 12 20 %
Peak |7/4 DQPSK - 17 35 %
DEVM |8pPSK - 17 25 %
+1MHz|m/4 DQPSK -29 -26 |dB
offset |[gpsSK 29 26 |(dB
+ 2 MHz|7t/4 DQPSK 23 -20 |dBm
In-band spurious emission
offset |8PSK -23 20 |dBm
+3 MHz|7/4 DQPSK -42 -40 |dBm
offset [gpPSK 42 -40 |dBm
Table 2-45: Bluetooth LE receiver specification
Parameter Description Min. |Typ. [Max. |Unit
Frequency range 2,402 2,480 (MHz
Receiv er sensitivity (*) PER < 30.8% 95 -70 dBm
Max. usablesignal PER < 30.8% -20 -5 dBm
C/Ico-channel Co-channel selectivity (PER < 30.8%) 6 21 dB
C/11MHz Adjacent channel selectivity (PER < 30.8%) -7 15 dB
2nd adjacent channel selectivity
C/I12MHz -30 -17 dB
(PER < 30.8%)
3rd adjacent channel selectivity -33 27 dB
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C/1=23MHz (PER < 30.8%)

C/IImage channel Image channelselectivity (PER < 30.8%) -20 -9 dB

1MHzadjacent toim age channel selectivity
C/IImage 1MHz -30 -15 dB
(PER < 30.8%)

30MHzto2,000MHz -30 dBm

2,001MHzto2,339MHz 35 dBm
Out-of-band blocking

2,501MHzto3,000MHz 35 dBm

3,001MHzto12.75GHz -30 dBm

Table 2-46: Bluetooth LE transmitter specification

Parameter Description Min. |Typ. |Max. [Unit
Frequency range 2,402 |- 2,480 |MHz
Outputpower(*) At max.power outputlevel -20 6 10 dBm

Frequency offset -150 +10 150 kHz
Carrier frequency offset anddrift| Frequency drift -50 +10 50 kHz

Max. driftrate -20 +10 20 kHz/50us|

Aflayg 225 251 275 kHz
Modulation characteristic Af2 max (For at least 99% of all Af2max) 185 215 kHz

Af2 avg/ Aflavg 0.8 0.88

+2 M offset -35 -20 dBm
In-band spurious emission

>+ 3MHz offset -40 -30 dBm

*The measurement does not include exceptions in these bands. Exceptions can pass Bluetooth SIG
spec.

**The measurementis at chip output.

A 26MHz crystal oscillator with one external 26 MHz cock buffer and one 32kHz clock output is
integrated in SOC.

The mode ofoperation will be detected automatically, which meansifan external clockis detected, it
will enter external 26 MHz clock mode, otherwiseit will enter 32kHz clockmode.
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Table 2-47: Reference output clock buffer specification

XMODE_TP2 26 M CLOCKoutput
buffer

Max. driving capability 30pF// 3K

Swing Vpp (Max./Min.) 1.2V/0.7V

Wav eform Square

PN requirement 5Hz -73dBc/Hz (worst)

PN requirement 10Hz -80 dBc/Hz (worst)

PN requirement 100Hz -105 dBc/Hz (worst)

PN requirement 1kHz -127 dBc/Hz (worst)

PN requirement 10kHz -140 dBc/Hz (worst)

PN requirement 100kHz -143 dBc/Hz(worst)

Table 2-48: XTAL component spec

XTAL characteristics Specification

Frequency Tolerance@25deg +-10ppm

Frequency Stability overtemperature |+-10ppm

ESR <300hm
CL 10.5pF~12.0pF
TS 10-15ppm/pF
DL >100uW

Table 2-49: External reference clock source specification
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External reference clock(TCXO) Specification
characteristics
Max. driving capability 3opF// 3K
Swing Vpp (Max./Min.) 1.2V/o.7V
Waveform Square
PN requirement5Hz <-83 dBc/Hz
PN requirement10Hz <-90 dBc/Hz
PN requirement100Hz <-115dBc/Hz
PN requirement1kHz <-137 dBc/Hz
PN requirement10kHz <-150dBc/Hz
PN requirement100kHz <-153dBc/Hz
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Figure 2-22: Outlines and dimensions of TFBGA 12.6mm*13.1mm, 406-ball, 0o.5mm

pitch package
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Table 2-50: Package Details

term Syrmbol Common Dimensions
MIN. | NOM. | MAX.

Package Type TFBGA
R
Ball Pitch - % -
Mold Thickness AL 0.70 Ref.
Substrate Thickness A2 0.21 Ref.
Substrate+Mold Thickness Ad 0.85 0.91 0.97
Total Thickness A - - 1.20
Ball Diameter 0.30
Ball Stand Off Al 0.16 0.21 0.26
Ball Width b 0.25 0.30 0.35
FPackage Edge Tolerance aad 0.10
Mold Flathess cce 0.10
Coplanarity ddd 0.08
Ball Offset (Package) eee 0.15
Ball Offset (Ball) fff 0.05
Ball Count n 406
Edge Ball Center fto Center : [E}: ;gg
Edge Ball Center to Package Edge \}{( SE g;i
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Table 2-51: Thermal operating specifications

MT8516A

Symbol Description Value Unit Notes
Maximum operating junction temperature 105 °C
Package thermal resistances in nature convection 31.03 | °C/Watt
MT8516A is provided in alead-free package and meets RoHSrequirements.
MT8516AAAA : Part No
M YYWW : Data Code
MT8516AAAA #: Subcontractor Code
YYWW-BZA#H LLLLLL: Lot ID
BLLLLLL##-A
[
Figure 2-23: Top mark of MT8516A
MT8516AAAA/B
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3 Clock and Power Control

3.1 Chrystal Oscillator (XO)

3.1.1 Introduction

A 26MHz crystal oscillator with one external 26MHz cock buffer and one 32kHz clock outputisintegrated in
SOC. The mode of operation (internal crystal oscillator clock or external CLK) is selected via the input
XMODE_TP2 with the following function.

Table 3-1. Reference Clock Operation Mode

Low External CLK
High Crystal osdillator CLK
3.1.2 XO Block Diagram

- XO analog circuit providing supply/level shift/clock for XO-dig

X0 analog circuit controlled by XO-dig

2.2V — i
CLOCK-GEN :
BSI I/F —4
XO DIG MACRO
Figure 3-1. Chrystal Oscillator Block Diagram
3.1.3 Features

Reference Output Clock Buffers Specification (for PMIC MT6392)

Table 3-2. Reference Output Clock Buffer Specification

Max. driving capability 30pF// 3K
Swing Vpp (Max./Min.) 1.2V/0.7V
Waveform Square
PN requirement 5Hz -73 (worst)
PN requirement 10Hz -80 (worst)
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XMODE_TP2 26M CLOCK output buffer
PN requirement 100Hz -105 (worst)
PN requirement 1kHz -127 (worst)
PN requirement 10kHz -140 (worst)
PN requirement 100kHz -143 (worst)

XTAL component characteristicspecification for crystal oscillation mode

Table 3-3. XTAL Component Specification

MT8516A

XTAL characteristics Specification
Frequency Tolerance @25deg +-10ppm
Frequency Stability over temperature +-10ppm
ESR <300hm
CL 10.5p~12.0p
TS >10ppm/pF
DL >100uW

External reference clock oscillator specification

Table 3-4. External Reference Clock Source Specification

External reference clock(TCXO) characteristics | Specification
Max. drivingca pability 30pF// 3K
Swing Vpp (Max./Min.) 1.2v/0.7V
Waveform Square

PN requirement 5Hz <-83

PN requirement 10Hz <-90

PN requirement 100Hz <-115

PN requirement 1kHz <-137

PN requirement 10kHz <-150

PN requirement 100kHz -153

The top reset generator unit (TOPRGU) generates reset signals and distributes them to each system. A

watchdog timer is alsoincluded in this module.
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= Hardwarereset signals for thewhole chip
= Software controllableresetfor each system (except for infrastructureand apmixedsys system)
=  Watchdogtimer

=  Reset output signalsfor companion chips

CHIP
Top Reset Generation Unit
o
SYSRSTB
-] — p»{  RRQ irg——p»-
L
S0 W S_— W_— ¥ "N
[ DEBUGSYS ]
[ SCPSYS ] | Mixer [——grst_b—Jp
1
I LIEIE] J _l WATCHDOG
[ wor L N
o M pe
RESET_B SYSRST_B

Figure 3-2. Top Reset Generation Unit Block Diagram

The PMIC wrapper serves as the bridge for the communication of AP and PMIC.
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AP | PMIC
I
APB 3.0 | > I
SPM |—> SVMIC I » SPISLV
rap [t
@AP | @PMIC
GPS |
A
BUS CLK I
67MHz PMIG CLK
A I 2MHz [ 12MHz
| 2MHz/12MHz
CLOCK GEN *
Figure 3-3. PMIC_WRAP Overview
. Fastauto SPI format generator for PMIC register read/write

= APB3.0 bus lockscheme when SPlis busy

. Manually SPI formatgenerator

= Dual I/O SPI mode

. Separated frequency between controller and SPI
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For processors like CA7 or CA9 which has embedded interrupt controllers (GIC), the part of the MCUSYS will
need to keep feeding clock and power to make interrupt functional. However, due to power/leakage overhead
introduced by higher clock ratioand deep submicron processes, reservingan alwayson (or frequently turned
on) domainin MCUSYS has become power ineffective. The system interruptcontroller (SYS_CIRQ) is a low
power interruptcontroller designed to work outside MCUSYS as a second level interrupt controller. With
SYS_CIRQ, the MCUSYS can be completely turned off to improve system power consumption without losing

interrupts.

SYS_CIRQ supports up to 146 interrupts which can configure followingattributes individually.

=  Polarityinversion

=  Edge/level trigger selection

The 168 interrupts will feed through SYS_CIRQ and connect to GIC in MCUSYS. When SYS_CIRQ is enabled, it
will record the edge-sensitive interrupts and generate a pulsesignal to CPU GICwhen the flushcommandis

executed.

Below is the system level block diagram of the system interruptcontroller.
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arm_ck, fix_ck

ext_int[168:0) MCUSYS (Vsoc)
ext_int[167:0] —— CORE CPUSYS_WRAP (Vcore
= svs CPU [ f - { )
CIRQ GIC
<1— CKGEN
APE CPUSYS (Vcore)
D
FALCON CPUO FALCON CPU1 B
G
ext]_int[168:0] Inip
ext_int[167:0] ~ > C?\;SQ e 1 l » GIC SCu powefed down ¢
syg4_cirg_irg
infra L2C
SPM
| ASYNC Veore |
Infra_ao | | |
- | | 1
| ASYNC Vsoc [ | mcucfgreg
S |
AXI0 AXI0 ACP APB

Figure 4-1. System Interrupt Controller System Level Block Diagram

MT8516A

DBGAPB

The SYS_CIRQ controlleris integrated in between MCUSYS and other interruptsources as the second level

interrupt controller. All interrupts are fed through SYS_CIRQ controller then bypassed to MCUSYS. In normal
mode (where MCUSYS GICis active), SYS_CIRQ is disabled and interrupts will bedirectlyissued to MCUSYS.

When MCUSYS enters the sleep mode, where GIC is power downed, the SYS_CIRQ controller will beenabled

and monitor all edge-trigger interrupts (only edge-triggered interrupt will be lostin this scenario). Whenan

edge-trigger interruptis triggered, it will berecorded in SYS_CIRQ_STA register and can be restored to GIC by
SW context restore or the SYS_CIRQ flush function.

APB_IIF

F

5YS_CIRQ

146

SYS_CIRQ_REG

mask

sens
polarity

sys_cirg

v

SYS_CIRQ_CON

Figure 4-2. System Interrupt Controller Block Diagram
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Figure 4-2 figure above shows the architecture of SYS_CIRQ. SYS_CIRQ_REG stores the
mask/sensitivity/polarity attributes of each interrupt signal,and SYS_CIRQ_CON is used to mask and detect
edge-triggered interrupts.

The external interrupt controller (EINTC) processes all off-chip interruptsources and forwardsinterruptrequest
signalsto AP MCU.

EINTC supports up to 131 external interruptsignalsand performs the following processes to the interrupt

signalscomingfrom external sources:

=  Polarityinversion
=  Edge/level trigger selection

= De-bounce with a configurable 32kHz clock (optional)

Accordingto the register configuration, the external interrupt sourcewill beforwarded to the Cortex-A7 built-
ininterrupt controller with different IRQ signals, eint_irqor eint_direct_irg. EINTC generates wakeup events to
AP MCU.

The external interrupt controllerin MT8516A is shown here. Every functional blockis controlled by the

corresponding control registers defined in next section.

J deint_irg[11:
eint_bus[131 Elge/ 0]
L e Domain

1131] Polarity Level MASK Mask

De- {EINT_P Sensitive @D [ eint i

Bounce oL (EINT_SE (EINT_ *EN7) eint_irg
eint_bus[13() (EINTC NS

ON) MASK)
:0]

APBBus Register
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Figure 4-3. External Interrupt Controller Block Diagram

Normally the external interrupt source goes through the de-bounce unit whichis driven by 32kHz clockand
triggers the corresponding CPU with eint_irqg. Therefore, the minimum latency from eint_bus to eint_irqis
30.52ps.

The followingtables listthesignal connections to the interruptcontroller of CPU.

Table 4-1. External Interrupt Request Signal Connection

IRQ name AP MCU INTC
eint_irq IRQ[62]

Table 4-2. Domain Definitions

Domain number Target CPU/DSP

0 Application CPU

The DDRPHY module processes the command to adaptthe protocol of DRAM interface, includingsignalsand
their sequence.

See the tablebelow for the DRAM bus signals:

Table 4-3. DRAM Bus Signal List (refer to DRAMC side)(LPDDR3/LPDDR2)

Signal name Type Description
CKO/CK1 Input DRAM clock signal
CKO#/CK1# Input DRAM clock invert signal
MA[9:0] Input Address forall memories/CA bus for LPDDR3
CKE/CKE1 Input Clock enable signalfor DRAM
CS# [1:0] Input RANK1~RANKO selection signal
DQ[31:0] 1/0 Data bus for LPDDR3
DQM[1:0] Input Data mask
DQS[3:0] 1/0 Data strobe
DQS#[3:0] 1/0 Differential data strobe in LPDDR3
REXTDN 1/0 Outputdriving calibration
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Table 4-4. DRAM Bus Signal List (refer to DRAMC side)(DDR4 )(16bit DRAM)

Signal name Type Description

CKO Input DRAMclock signal

CKO# Input DRAMclock invert signal

MA[13:0] Input Address forall memories/CA bus

RAS n Input Commandsignal

CAS_n/A15 Input Commandsignal or address[15]

WE_n/A14 Input Commandsignal or address[14]

ACT_n Input For Active command

BA[1:0] Input Bank address

BG[0] Input Bank group address

CKE Input Clock enable signalfor DRAM

CS# Input selectionsignal

DQ[31:0] 1/0 Data bus

DQM[3:0] Input Data mask

DQS[3:0] 1/0 Data strobe

DQS#([3:0] 1/0 Differential data strobe

REXTDN 1/0 Outputdriving calibration
Table 4-5. DRAM Bus Signal List (refer to DRAMC side)(DDR3 )

Signal name Type Description

CKO Input DRAM clock signal

CKO# Input DRAM clock invert signal

MA[15:0] Input Address forall memories/CA bus

RAS_n Input Commandsignal

CAS_n Input Commandsignal

WE_n Input Commandsignal

BA[2:0] Input Bank address

CKE Input Clock enable signalfor DRAM

CS# Input selectionsignal

DQ[31:0] 1/0 Data bus

DQMI3:0] Input Data mask

DQS[3:0] 1/0 Data strobe

DQS#[3:0] 1/0 Differential data strobe

REXTDN 1/0 Outputdriving calibration

See below for the DRAM bus command truth table:
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Table 4-6. DRAM Bus Command Truth Table (LPDDR3)

SDR Command Pins DDR CA pins (10}
CKE
SDRAM NVM CK_t
Command Command CS_N [CAD|CA1|CA2 | CA3 | CA4 | CA5 | CAG | CAT | CAB | CAS EDGE
CK_t{n-1) | CK_t(n)
L L L L L MAD MA1 Ma2 MA3 A4 MaAS |
MRW MRW H H
x MAS | MAT oFD oP1 oP2 oP3 oP4 OP5 oPs oFT 1
L L L L H MAD MA1 Maz Ma3 MA4 MaAS |
MRR MRR H H
x MAE | MAT X %
Refresh L L L H | L ‘ x f
efres|
H H
r bank)!!
(pe ) = - |
L L L H H x f
Refresh
(all bank) H H 1
x X
H L L ‘ L ‘ H | X |
Enter Enter L
Self Refresh Power Down
X x X
L L H R3/al5 | R&/a16 | R10/a17 | R11/a18 | R12/}a12 | BAD BA1 BAZ |
Activate Activate H H
(bank) (row buffer)
X RlVaS | R1Vaf | R2'a7 | R3a8 R4/al R&all | REal1 | R7al2 | R13/a12 | R14/a14
L H L L RFU RFU Cci c2 BAD BAT BAZ |
Write Wirite H H
(bank) (RDB) . _{
x AP | c3 o4 cs %] c7 L] Let=] c10 cn
L H L H RFU RFU c1 c2 BAD BA1 BAZ |
Read Read H H
[bank) (RDE) 1
x AP | c3 o4 cs %] c7 L] Let=] c10 cn
Precharge i L H H L H |AB/a30 | ®a31 | Xa32 | BAD | BAi | Baz f
Preactive
(pre bank, (RAE) H H
all bank) X WaZl | Wa21 | Wa22 | wa23 | wa24 | wa25 | Wa28 | Wa27 | Wa28 | Wa28 1
L H H L L X |
BST BST H H
x X I
H L H ‘ H ‘ L | X |
Enter Enter L
Deep Power Down Power Down
X x X
L H ‘ H ‘ H | X |
NOP NOP H H
x X I
Maintain Maintain L x ‘ H ‘ i | - |
PD, SREF, DPD Power Down L L
(NOF) (NOF) X X L
; x 5
NOP NOP H H
x X I
Maintain Maintain H = |
PD, SREF, DPD Power Down L L
(NOF) (NOF) X X L
H H X f
Enter Enter L
Power Down Power Down
X x X 1
L H X f
Exit u
PD, SREF, DPD Power Down 1
X x X
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These tables areapplied when CKE is asserted atthe clock cyclebefore CS# is asserted. Read and write
accesses tothe DDR SDRAM areburst-oriented. The accesses startata selected location and continuefor a
programmed number of locationsina programmed sequence. The accesses begin with the registrationofan
ACTIVE command, followed by a READ or WRITE command. The address bits registered coincident with the
ACTIVE command are used to select the bankand row to be accessed. The address bits registered coincident
with the READ or WRITE command are used to select the bankand the starting column location for the burst

access.

As with standard SDRAMs, the pipelined, multi-bank architecture of DDR SDRAMs allows for concurrent

operation, thereby providing high effective bandwidth by hidingrow precharge and activation time.

The DDR SDRAM operates from a differential clock (CK and CK#). Commands (address and control signals) are
registered atevery positiveand negative edges of CK for LPDDR3. The inputdata are registered on both edges
of DQS, and the output data are referenced to both edges of DQS, as well as to both edges of CK. DQS is center -
aligned with data for WRITEs. Without DLL inside mobile DRAM’s (LPDDR3), DQS is not edge-aligned with data
for READs.

The commands for LPDDR3 SDRAM areencoded in MAO ~ MA9 and transfer atdouble rate of clock frequency
suchas DQ.

=  LPDDR3 spec: http://www.jedec.org/download/search/JESD209-3C.pdf
= DDR4 spec: http://www.jedec.org/standards-documents/docs/jesd79-4a

= DDR3 spec: http://www.jedec.org/standards-documents/docs/jesd-79-3d

MT8516A supports DRAM type:
- LPDDR2 32bit @1066M
- LPDDR3 32bit @1600M
- DDR3 16bit/32bit @1600M
- DDR3 Asymmetry 512M+256M @1600M
- DDR4 32bit @1600M
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Figure 4-4. EMI/DRAM Controller Top Connection

DDRPHY connects DRAMC and DRAM. The major blocks of DDRPHY arecommand process module, data
process module and PLL. PLL provides clock for DRAMC/EMI and DDRPHY, CA process module processes the
command to DRAM PAD ,and DQ process module translates thewrite data andreceives the rx data from

DRAM.

DDRPHY

PLL

DRAMC ——p CA process I EE— DRAM

DQ process

Figure 4-5. DDRPHY Block Diagram

Process the data rate to 1600M.
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There is always a DMAin a platform.The purpose of DMA is performing data transfer between different slaves.

There are several slaves in a platform,and the major one is external memory, e.g. DRAM. There arealso

internal SRAM and some slave ports for the peripheral to transfer data. For saving software efforts, DMA

delivers a virtual FIFO conceptto help the software maintainread and write pointer when the software

accesses data froma ring buffer. As the bus goes more and more efficient, the old DMA still utilizes the AHB

bus protocol and may decrease its performance. Another problem is that when the old DMA meets byte

alignmentaddresses or byte alignmentsizes, itwill need some software efforts to help solvehead and tail non

word alignment problems or let DMA to simplyissues single-1-byte requests to conquer the byte-alignment

problem. This will harmthe overall system becausethe single-1-bytetransactionis quiteinefficient. The DMA

efficiencyis nowimproved by increasingits bus efficiency, including data bufferingand overcoming byte

alignmentproblems.

APDMA has the following DMA engines.

The DMA engines and corresponding peripheral devices arelisted below.

Any unauthorized use, reproduction or disclosure of this documentin whole orin part is strictly prohibited.

GDMA DMA engine*2
I2CDMA engine*3

BTIF TX DMA engine*1
BTIF RX DMA engine*1
UART1 TX DMA engine*1
UART1 RX DMA engine*1
UART2 TX DMA engine*1
UART2 RX DMA engine*1
UART3 TX DMA engine*1
UART3 RX DMA engine*1
HIF1 DMA engine*1

Table 4-7. Relationship between Engines and Devices

Engine Peripheral device
GDMA1 -

GDMA2 Connsys(sdctl)
12C_1~12C.3 | 12Cc_1~12C_3
UART1~UART3 | UART1~UART3
BTIF BTIF

©2015-2018 MediaTek Inc.
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HIF1 MDI slave
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MT8516A offers 124 general-purpose /O pins. By setting up the control registers, the MCU software can
control the direction, output valueand read the input values on these pins.The GPIOs are multiplexed with

other functions to reduce the pincount.

The figure below is GP10 block diagram. Each GPIO controls the auxiliary mode by programming the
GPIO_MODEx command register.

GPIO_DIR, GPIO_DOUT and GPIO_PULLEN arealso programmable by the same method of GPIO_MODE.

sysrste_ |
<::> INPUT/OUTPUT
»  GPIO_DIN
- Cf;‘gti’:' < GPIO_DIR AP
< GPIO_MODE BUS
GPIO < ]4: =
— B < GPIO_DOUT IF
= <«—| GPIO_PULLEN

Figure 5-1. GPIO Block Diagram

The table here shows the mapping table of aux. name, mode number, CU/CD (controllable pull-up and pull-

down) anddriving capability.

Table 5-1. GPIO Aux Functions

Aux. Aux. PU/PD/
Name . Aux. name Driving
function type cu/cb
EINTO 0 GPIOO 10 Ccu,CcD 4/8/12/16mA
1 PWM_B (6] Cu,CD 4/8/12/16mA
2 DPI_CK (6] CU,CD 4/8/12/16mA
3 12S2_BCK o Cu,CD 4/8/12/16mA
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Name Aux. Aux. name Aux. | PU/PD/ Driving
function type cu/cb
4 EXT_TXDO (6] CuU,CD 4/8/12/16mA
5 - - Cu,CD 4/8/12/16mA
6 sQlcCs (6] CuU,CD 4/8/12/16mA
7 DBG_MON_A[6] 10 Cu,CD 4/8/12/16mA
EINT1 0 GPIO1 10 CU,CD 4/8/12/16mA
1 PWM_C (6] CuU,CD 4/8/12/16mA
2 DPI_D12 (6] Cu,CD 4/8/12/16mA
3 12S2_DI | CuU,CD 4/8/12/16mA
4 EXT_TXD1 (0} Cu,CD 4/8/12/16mA
5 CONN_MCU_TDO (6] Cu,CD 4/8/12/16mA
6 SQIso 10 Cu,CD 4/8/12/16mA
7 DBG_MON_A[7] 10 CuU,CD 4/8/12/16mA
EINT2 0 GPIO2 10 CuU,CD 4/8/12/16mA
1 CLKMO (6] Cu,CD 4/8/12/16mA
2 DPI_D13 (6] Cu,CD 4/8/12/16mA
3 1252_LRCK o Cu,CD 4/8/12/16mA
4 EXT_TXD2 (6] CuU,CD 4/8/12/16mA
CONN_MCU_DBGACK_
5 N (6] Cu,CD 4/8/12/16mA
6 sQlsl 10 CuU,CD 4/8/12/16mA
7 DBG_MON_A[8] 10 Cu,CD 4/8/12/16mA
EINT3 0 GPIO3 10 CuU,CD 4/8/12/16mA
1 CLKM1 (0] CuU,CD 4/8/12/16mA
2 DPI_D14 (6] CU,CD 4/8/12/16mA
3 SPI_MI | CuU,CD 4/8/12/16mA
4 EXT_TXD3 (6] Cu,CD 4/8/12/16mA
5 CONN_MCU_DBGI_N | CuU,CD 4/8/12/16mA
6 sQlwp 10 Cu,CD 4/8/12/16mA
7 DBG_MON_A[9] 10 CuU,CD 4/8/12/16mA
EINT4 0 GPIO4 10 Cu,CD 4/8/12/16mA
1 CLKM2 (6] CU,CD 4/8/12/16mA
2 DPI_D15 0 CU,CD 4/8/12/16mA
3 SPI_MO (6] CuU,CD 4/8/12/16mA
4 EXT_TXC | CuU,CD 4/8/12/16mA
5 CONN_MCU_TCK | Cu,CD 4/8/12/16mA
CONN_MCU_AICE_JCK
6 C | CuU,CD 4/8/12/16mA
7 DBG_MON_A[10] 10 cu,cD 4/8/12/16mA
EINT5 0 GPIOS5 10 Cu,CD 4/8/12/16mA
1 UCTS2 | Cu,CD 4/8/12/16mA
2 DPI_D16 (6] CuU,CD 4/8/12/16mA
3 SPI_CSB o Cu,CcD 4/8/12/16mA
4 EXT_RXER | CU,CD 4/8/12/16mA
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Name Aux. Aux. name Aux. | PU/PD/ Driving
function type cu/cb
5 CONN_MCU_TDI | CU,CD 4/8/12/16mA
6 CONN_TEST_CK | CU,CD 4/8/12/16mA
7 DBG_MON_A[11] 10 CU,CD 4/8/12/16mA
EINT6 0 GPIO6 10 CuU,CD 4/8/12/16mA
1 URTS2 (0] CU,CD 4/8/12/16mA
2 DPI_D17 0 CU,CD | 4/8/12/16mA
3 SPI_CLK (6] CU,CD 4/8/12/16mA
4 EXT_RXC | CU,CD 4/8/12/16mA
5 CONN_MCU_TRST_B | CU,CD 4/8/12/16mA
6 MM_TEST_CK | CU,CD 4/8/12/16mA
7 DBG_MON_A[12] 10 CU,CD 4/8/12/16mA
EINT7 0 GPIO7 10 CU,CD 4/8/12/16mA
1 SQIRST 10 CU,CD 4/8/12/16mA
2 DPI_D6 (6] CU,CD 4/8/12/16mA
3 SDA1_0 10 CU,CD 4/8/12/16mA
4 EXT_RXDV | CU,CD 4/8/12/16mA
5 CONN_MCU_TMS | CU,CD 4/8/12/16mA
CONN_MCU_AICE_JMS
6 C 10 CU,CD 4/8/12/16mA
7 DBG_MON_AJ[13] 10 CU,CD 4/8/12/16mA
EINT8 0 GPIO8 10 CU,CD 4/8/12/16mA
1 SQICK (0] CU,CD 4/8/12/16mA
2 CLKM3 (0] CuU,CD 4/8/12/16mA
3 SCL1_0 10 CU,CD 4/8/12/16mA
4 EXT_RXDO | CU,CD 4/8/12/16mA
5 ANT_SELO (6] CU,CD 4/8/12/16mA
6 DPI_D7 (0] CU,CD 4/8/12/16mA
7 DBG_MON_A[14] 0 CU,CD | 4/8/12/16mA
EINT9 0 GPIO9 10 CU,CD 4/8/12/16mA
1 CLKM4 (0] Cu,CD 4/8/12/16mA
2 SDA2_0 10 CU,CD 4/8/12/16mA
3 EXT_FRAME_SYNC | CU,CD | 4/8/12/16mA
4 EXT_RXD1 | CU,CD 4/8/12/16mA
5 ANT_SEL1 (0] CU,CD 4/8/12/16mA
6 DPI_D8 (0] CU,CD 4/8/12/16mA
7 DBG_MON_AJ[15] 10 CU,CD 4/8/12/16mA
EINT10 0 GPIO10 10 CU,CD 4/8/12/16mA
1 CLKM5 (0] CU,CD 4/8/12/16mA
2 SCL2_0 10 CU,CD 4/8/12/16mA
3 EXT_FRAME_SYNC | CU,CD 4/8/12/16mA
4 EXT_RXD2 | CU,CD 4/8/12/16mA
5 ANT_SEL2 (0] CU,CD 4/8/12/16mA
6 DPI_D9 (0] CU,CD 4/8/12/16mA
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Name Aux. Aux. name Aux. | PU/PD/ Driving
function type cu/cb
7 DBG_MON_AJ[16] 10 CU,CD 4/8/12/16mA
EINT11 0 GPIO11 10 CU,CD 4/8/12/16mA
1 CLKM4 (0] CU,CD 4/8/12/16mA
2 PWM_C (0] CuU,CD 4/8/12/16mA
3 CONN_TEST_CK | CU,CD 4/8/12/16mA
4 ANT_SEL3 (0] CU,CD 4/8/12/16mA
5 DPI_D10 (6] CU,CD 4/8/12/16mA
6 EXT_RXD3 | CU,CD 4/8/12/16mA
7 DBG_MON_A[17] 10 CU,CD 4/8/12/16mA
EINT12 0 GPI012 10 CU,CD 4/8/12/16mA
1 CLKM5 (0] CU,CD 4/8/12/16mA
2 PWM_A (0] CU,CD 4/8/12/16mA
3 SPDIF_OUT (0] CU,CD 4/8/12/16mA
4 ANT_SEL4 (6] CU,CD 4/8/12/16mA
5 DPI_D11 (0] CU,CD 4/8/12/16mA
6 EXT_TXEN (0] CU,CD 4/8/12/16mA
7 DBG_MON_AJ[18] 10 CU,CD 4/8/12/16mA
EINT13 0 GPIO13 10 Cu,CD 4/8/12/16mA
1 - - CU,CD 4/8/12/16mA
2 - - CU,CD 4/8/12/16mA
3 TSF_IN | CU,CD 4/8/12/16mA
4 ANT_SELS (0] CU,CD 4/8/12/16mA
5 DPI_DO (0] CU,CD 4/8/12/16mA
6 SPDIF_IN | CU,CD 4/8/12/16mA
7 DBG_MON_A[19] 10 CU,CD 4/8/12/16mA
EINT14 0 GPIO14 10 CU,CD 2/4/6/8/10/12/14/16mA
1 - - CU,CD 2/4/6/8/10/12/14/16mA
2 12S_8CH_DO1 (0] CU,CD 2/4/6/8/10/12/14/16mA
3 TDM_RX_MCK (0] CU,CD 2/4/6/8/10/12/14/16mA
4 ANT_SEL1 (0] Cu,CD 2/4/6/8/10/12/14/16mA
CONN_MCU_DBGACK_
5 N 0 cu,cD | 2/4/6/8/10/12/14/16mA
6 NCLE (6] CU,CD 2/4/6/8/10/12/14/16mA
7 DBG_MON_BI[8] 10 CU,CD 2/4/6/8/10/12/14/16mA
EINT15 0 GPIO15 10 CU,CD 2/4/6/8/10/12/14/16mA
1 - - CU,CD 2/4/6/8/10/12/14/16mA
2 12S_8CH_LRCK (0] CU,CD 2/4/6/8/10/12/14/16mA
3 TDM_RX_BCK (0] CU,CD 2/4/6/8/10/12/14/16mA
4 ANT_SEL2 (0] CU,CD 2/4/6/8/10/12/14/16mA
5 CONN_MCU_DBGI_N | CU,CD 2/4/6/8/10/12/14/16mA
6 NCEB1 (0] CU,CD 2/4/6/8/10/12/14/16mA
7 DBG_MON_B[9] 0 CU,CD | 2/4/6/8/10/12/14/16mA
EINT16 0 GPIO16 10 CU,CD 2/4/6/8/10/12/14/16mA
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Name Aux. Aux. name Aux. | PU/PD/ Driving
function type cu/cb
1 - - CuU,CD 2/4/6/8/10/12/14/16mA
2 12S_8CH_BCK (0] Cu,CD 2/4/6/8/10/12/14/16mA
3 TDM_RX_LRCK (6] CuU,CD 2/4/6/8/10/12/14/16mA
4 ANT_SEL3 o Cu,CD 2/4/6/8/10/12/14/16mA
5 CONN_MCU_TRST_B | CU,CD 2/4/6/8/10/12/14/16mA
6 NCEBO 0 CU,CD 2/4/6/8/10/12/14/16mA
7 DBG_MON_BJ[10] 10 Cu,CD 2/4/6/8/10/12/14/16mA
EINT17 0 GPIO17 10 CuU,CD 2/4/6/8/10/12/14/16mA
1 - - Cu,CD 2/4/6/8/10/12/14/16mA
2 12S_8CH_MCK (6] Cu,CD 2/4/6/8/10/12/14/16mA
3 TDM_RX_DI | CU,CD 2/4/6/8/10/12/14/16mA
4 IDDIG | CuU,CD 2/4/6/8/10/12/14/16mA
5 ANT_SEL4 (0] CuU,CD 2/4/6/8/10/12/14/16mA
6 NREB (6] Cu,CD 2/4/6/8/10/12/14/16mA
7 DBG_MON_BJ[11] 10 Cu,CD 2/4/6/8/10/12/14/16mA
EINT18 0 GPIO18 10 Cu,CD 2/4/6/8mA
1 - - CuU,CD 2/4/6/8mA
2 USB_DRVVBUS o Cu,CcD 2/4/6/8mA
3 12S3_LRCK (6] CU,CD 2/4/6/8mA
4 CLKM1 (0] CuU,CD 2/4/6/8mA
5 ANT_SEL3 (0] Cu,CD 2/4/6/8mA
6 1252_BCK (6] CuU,CD 2/4/6/8mA
7 DBG_MON_A[20] 10 Cu,CD 2/4/6/8mA
EINT19 0 GPIO19 10 CuU,CD 2/4/6/8mA
1 UCTS1 | Cu,CD 2/4/6/8mA
2 IDDIG | CU,CD 2/4/6/8mA
3 12S3_BCK (6] CuU,CD 2/4/6/8mA
4 CLKM2 o Cu,CD 2/4/6/8mA
5 ANT_SEL4 (6] Cu,CD 2/4/6/8mA
6 12S2_DI | Cu,CD 2/4/6/8mA
7 DBG_MON_A[21] 10 CU,CD 2/4/6/8mA
EINT20 0 GPI020 10 CU,CD 4/8/12/16mA
1 URTS1 (6] CuU,CD 4/8/12/16mA
2 - - CuU,CD 4/8/12/16mA
3 12S3_DO o Cu,CD 4/8/12/16mA
4 CLKM3 (6] CuU,CD 4/8/12/16mA
5 ANT_SELS (0] CU,CD 4/8/12/16mA
6 1252_LRCK (6] CU,CD 4/8/12/16mA
7 DBG_MON_A[22] 10 CU,CD 4/8/12/16mA
EINT21 0 GPIO21 10 CuU,CD 2/4/6/8/10/12/14/16mA
1 NRNB | CuU,CD 2/4/6/8/10/12/14/16mA
2 ANT_SELO o Cu,CD 2/4/6/8/10/12/14/16mA
3 12S_8CH_DO4 (6] Cu,CD 2/4/6/8/10/12/14/16mA
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Name Aux. Aux. name Aux. | PU/PD/ Driving
function type cu/cb
4 - - CuU,CD 2/4/6/8/10/12/14/16mA
5 - - Cu,CD 2/4/6/8/10/12/14/16mA
6 - - CuU,CD 2/4/6/8/10/12/14/16mA
7 DBG_MON_B[31] 10 Cu,CD 2/4/6/8/10/12/14/16mA
EINT22 0 GPIO22 10 CU,CD 2/4/6/8/10/12/14/16mA
1 - - CU,CD 2/4/6/8/10/12/14/16mA
2 12S_8CH_DO2 (6] Cu,CD 2/4/6/8/10/12/14/16mA
3 TSF_IN | CuU,CD 2/4/6/8/10/12/14/16mA
4 USB_DRVVBUS (0} Cu,CD 2/4/6/8/10/12/14/16mA
5 SPDIF_OUT (6] Cu,CD 2/4/6/8/10/12/14/16mA
6 NRE_C (0] CU,CD 2/4/6/8/10/12/14/16mA
7 DBG_MON_B[12] 10 CuU,CD 2/4/6/8/10/12/14/16mA
EINT23 0 GPIO23 10 CuU,CD 2/4/6/8/10/12/14/16mA
1 - - Cu,CD 2/4/6/8/10/12/14/16mA
2 12S_8CH_DO3 (6] Cu,CD 2/4/6/8/10/12/14/16mA
3 CLKMO o Cu,CD 2/4/6/8/10/12/14/16mA
4 IR | CuU,CD 2/4/6/8/10/12/14/16mA
5 SPDIF_IN | Cu,CcD 2/4/6/8/10/12/14/16mA
6 NDQS_C 10 CU,CD 2/4/6/8/10/12/14/16mA
7 DBG_MON_B[13] 10 CuU,CD 2/4/6/8/10/12/14/16mA
EINT24 0 GPIO24 10 Cu,CD 4/8/12/16mA
1 DPI_D20 (6] CuU,CD 4/8/12/16mA
2 DPI_DE o Cu,CD 4/8/12/16mA
3 ANT_SEL1 (6] CuU,CD 4/8/12/16mA
4 UCTS2 | Cu,CD 4/8/12/16mA
5 PWM_A (6] CU,CD 4/8/12/16mA
6 12S0_MCK (6] CuU,CD 4/8/12/16mA
7 DBG_MON_A[0] 10 CU,CD 4/8/12/16mA
EINT25 0 GPIO25 10 CuU,CD 4/8/12/16mA
1 DPI_D19 o Cu,CD 4/8/12/16mA
2 DPI_VSYNC (6] CU,CD 4/8/12/16mA
3 ANT_SELO (0] CuU,CD 4/8/12/16mA
4 URTS2 (6] CuU,CD 4/8/12/16mA
5 PWM_B (6] CuU,CD 4/8/12/16mA
6 12S_8CH_MCK o Cu,CD 4/8/12/16mA
7 DBG_MON_A[1] 10 CuU,CD 4/8/12/16mA
PWRAP_SPIO_MI 0 GPIO26 10 CU,CD 2/4/6/8mA
1 PWRAP_SPIO_MO 10 CU,CD 2/4/6/8mA
2 PWRAP_SPIO_MI 10 CU,CD 2/4/6/8mA
3 - - CuU,CD 2/4/6/8mA
4 - - CuU,CD 2/4/6/8mA
5 - - Cu,CD 2/4/6/8mA
6 - - Cu,CD 2/4/6/8mA
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Aux. Aux. PU/PD/ .
Name . Aux. name Driving
function type cu/cb
- - Cu,CD 2/4/6/8mA
PWRAP_SPI0_MO GPI1027 10 Cu,CD 2/4/6/8mA
PWRAP_SPIO_MI 10 Cu,CD 2/4/6/8mA
PWRAP_SPIO_MO 10 Cu,cb 2/4/6/8mA

- - Cu,cb 2/4/6/8mA
- - Cu,cb 2/4/6/8mA
- - Cu,Ccb 2/4/6/8mA
- - Cu,cb 2/4/6/8mA
- - Cu,Ccb 2/4/6/8mA
GP1028 10 Cu,cb 2/4/6/8mA
1250_MCK (0] Cu,CD 2/4/6/8mA
- - Cu,cb 2/4/6/8mA
- - Cu,cb 2/4/6/8mA

PWRAP_INT

12S_8CH_MCK (0] Cu,Ccb 2/4/6/8mA
1252_MCK (0] Cu,cb 2/4/6/8mA
1253_MCK (0] Cu,Ccb 2/4/6/8mA
- - Cu,cb 2/4/6/8mA
PWRAP_SPIO_CK GPIO29 10 Ccu,CD 2/4/6/8mA
PWRAP_SPIO_CK (0] Cu,cb 2/4/6/8mA

- - Cu,cb 2/4/6/8mA
- - Cu,Ccb 2/4/6/8mA
- - Cu,cb 2/4/6/8mA
- - Cu,Ccb 2/4/6/8mA
- - Cu,cb 2/4/6/8mA
- - Cu,cb 2/4/6/8mA
GPIO30 10 Cu,cb 2/4/6/8mA
PWRAP_SPIO_CSN (0] Cu,cb 2/4/6/8mA
- - Cu,Ccb 2/4/6/8mA
- - Cu,cb 2/4/6/8mA
- - Ccu,CD 2/4/6/8mA
- - Cu,cb 2/4/6/8mA
- - Cu,cb 2/4/6/8mA
- - Cu,Ccb 2/4/6/8mA

PWRAP_SPIO_CSN

R O] N| oo Ll Bl W N R O N| o] Ll D] W N RO N|JO|U] A WIN|RIO|IN|lO|lU| B|lW|IN|RP|IO| Nl UV B|WIN]RFR|O| N

RTC32K_CK GPIO31 10 CuU,CD 2/4/6/8mA
RTC32K_CK I CU,CD 2/4/6/8mA
- - CU,CD 2/4/6/8mA
- - CU,CD 2/4/6/8mA
- - CU,CD 2/4/6/8mA
- - CU,CD 2/4/6/8mA
- - CU,CD 2/4/6/8mA
- - CU,CD 2/4/6/8mA
WATCHDOG GPI032 10 CU,CD 2/4/6/8mA
WATCHDOG 0 CuU,CcD 2/4/6/8mA
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Name Aux. Aux. name Aux. | PU/PD/ Driving

function type cu/cb

2 - - CuU,CD 2/4/6/8mA

3 - - Cu,CD 2/4/6/8mA

4 - - CuU,CD 2/4/6/8mA

5 - - Cu,CD 2/4/6/8mA

6 - - CU,CD 2/4/6/8mA

7 - - CuU,CD 2/4/6/8mA
SRCLKENA 0 GPIO33 10 Cu,CD 2/4/6/8mA

1 SRCLKENAO (6] CuU,CD 2/4/6/8mA

2 - - Cu,CD 2/4/6/8mA

3 - - Cu,CD 2/4/6/8mA

4 - - Cu,cD 2/4/6/8mA

5 - - CuU,CD 2/4/6/8mA

6 - - CuU,CD 2/4/6/8mA

7 - - Cu,CD 2/4/6/8mA
URXD2 0 GPIO34 10 Cu,CD 4/8/12/16mA

1 URXD2 | Cu,CD 4/8/12/16mA

2 DPI_D5 (6] CuU,CD 4/8/12/16mA

3 UTXD2 o Cu,CcD 4/8/12/16mA

4 DBG_SCL 10 CU,CD 4/8/12/16mA

5 - - CuU,CD 4/8/12/16mA

6 1252_MCK (0] Cu,CD 4/8/12/16mA

7 DBG_MON_BI0] 10 CuU,CD 4/8/12/16mA
UTXD2 0 GPIO35 10 Cu,CD 4/8/12/16mA

1 UTXD2 (6] CuU,CD 4/8/12/16mA

2 DPI_HSYNC (o} Cu,CD 4/8/12/16mA

3 URXD2 | CU,CD 4/8/12/16mA

4 DBG_SDA 10 CuU,CD 4/8/12/16mA

5 DPI_D18 o Cu,CD 4/8/12/16mA

6 12S3_MCK (6] CuU,CD 4/8/12/16mA

7 DBG_MON_BJ[1] 10 Cu,CD 4/8/12/16mA
MRG_CLK 0 GPIO36 10 CU,CD 4/8/12/16mA

1 MRG_CLK 0 CU,CD 4/8/12/16mA

2 DPI_D4 (6] CuU,CD 4/8/12/16mA

3 12S0_BCK 10 CuU,CD 4/8/12/16mA

4 12S3_BCK o Cu,CD 4/8/12/16mA

5 PCMO_CLK (6] CuU,CD 4/8/12/16mA

6 IR | Cu,CD 4/8/12/16mA

7 DBG_MON_A[2] 10 CU,CD 4/8/12/16mA
MRG_SYNC 0 GPIO37 10 CU,CD 4/8/12/16mA

1 MRG_SYNC (6] CuU,CD 4/8/12/16mA

2 DPI_D3 (6] CuU,CD 4/8/12/16mA

3 12S0_LRCK 10 Cu,CD 4/8/12/16mA

4 12S3_LRCK (6] Cu,CD 4/8/12/16mA
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Name Aux. Aux. name Aux. | PU/PD/ Driving

function type cu/cb

5 PCMO_SYNC (0] CU,CD 4/8/12/16mA

6 EXT_COL 10 CU,CD 4/8/12/16mA

7 DBG_MON_AJ[3] 10 CU,CD 4/8/12/16mA
MRG_DI 0 GPIO38 10 CuU,CD 4/8/12/16mA

1 MRG_DI | CU,CD 4/8/12/16mA

2 DPI_D1 0 CU,CD | 4/8/12/16mA

3 12S0_DlI | CU,CD 4/8/12/16mA

4 12S3_DO (0] CU,CD 4/8/12/16mA

5 PCMO_DI | CU,CD 4/8/12/16mA

6 EXT_MDIO 10 CU,CD 4/8/12/16mA

7 DBG_MON_A[4] 10 CU,CD 4/8/12/16mA
MRG_DO 0 GPIO39 10 CU,CD 4/8/12/16mA

1 MRG_DO (0] CU,CD 4/8/12/16mA

2 DPI_D2 (6] CU,CD 4/8/12/16mA

3 12S0_MCK (0] CU,CD 4/8/12/16mA

4 12S3_MCK (0] CU,CD 4/8/12/16mA

5 PCMO_DO (0] CU,CD 4/8/12/16mA

6 EXT_MDC (0] Cu,CD 4/8/12/16mA

7 DBG_MON_A[5] 10 CU,CD 4/8/12/16mA
KPROWO 0 GPI0O40 10 CU,CD 2/4/6/8mA

1 KPROWO 10 CU,CD 2/4/6/8mA

2 - - CU,CD 2/4/6/8mA

3 - - CU,CD 2/4/6/8mA

4 IMG_TEST_CK CU,CD 2/4/6/8mA

5 - - CU,CD 2/4/6/8mA

6 - - CU,CD 2/4/6/8mA

7 DBG_MON_B[4] 10 CU,CD 2/4/6/8mA
KPROW1 0 GPIO41 10 CU,CD 2/4/6/8mA

1 KPROW1 10 CU,CD 2/4/6/8mA

2 IDDIG | Cu,CD 2/4/6/8mA

3 EXT_FRAME_SYNC | CU,CD 2/4/6/8mA

Z MFG_TEST CK i CU,CD | 2/4/6/8mA

5 - - CU,CD 2/4/6/8mA

6 - - CU,CD 2/4/6/8mA

7 DBG_MON_B[5] 10 CU,CD 2/4/6/8mA
KPCOLO 0 GP1042 10 CU,CD 2/4/6/8mA

1 KPCOLO 10 CU,CD 2/4/6/8mA

2 - - CU,CD 2/4/6/8mA

3 - - CU,CD 2/4/6/8mA

4 - - CU,CD 2/4/6/8mA

5 - - CU,CD 2/4/6/8mA

6 - - CU,CD 2/4/6/8mA

7 DBG_MON_BI[6] 10 CU,CD 2/4/6/8mA
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Name Aux. Aux. name Aux. | PU/PD/ Driving
function type cu/cb
KPCOL1 0 GPIO43 10 CuU,CD 2/4/6/8mA
1 KPCOL1 10 Cu,CD 2/4/6/8mA
2 USB_DRVVBUS (6] CuU,CD 2/4/6/8mA
3 EXT_FRAME_SYNC | Cu,CD 2/4/6/8mA
4 TSF_IN | CU,CD 2/4/6/8mA
5 DFD_NTRST_XI | cu,cD 2/4/6/8mA
6 UDI_NTRST_XI | Cu,CD 2/4/6/8mA
7 DBG_MON_BI[7] 10 CuU,CD 2/4/6/8mA
JTMS 0 GPI0O44 10 Cu,CD 2/4/6/8mA
1 JTMS 10 Cu,CD 2/4/6/8mA
2 CONN_MCU_TMS | CU,CD 2/4/6/8mA
CONN_MCU_AICE_JMS
3 C 10 CuU,CD 2/4/6/8mA
4 GPUDFD_TMS_XI | Cu,CD 2/4/6/8mA
5 DFD_TMS_XI | CuU,CD 2/4/6/8mA
6 UDI_TMS_XI | cu,cD 2/4/6/8mA
7 - - CU,CD 2/4/6/8mA
JTCK 0 GPI0O45 10 CuU,CD 2/4/6/8mA
1 JTCK | Cu,CD 2/4/6/8mA
2 CONN_MCU_TCK | CuU,CD 2/4/6/8mA
CONN_MCU_AICE_JCK
3 C | CuU,CD 2/4/6/8mA
4 GPUDFD_TCK_XI | CuU,CD 2/4/6/8mA
5 DFD_TCK_XI | Cu,CD 2/4/6/8mA
6 UDI_TCK_XI | CU,CD 2/4/6/8mA
7 - - Cu,CD 2/4/6/8mA
JTDI 0 GPIO46 10 CuU,CD 2/4/6/8mA
1 JTDI | Cu,CD 2/4/6/8mA
2 CONN_MCU_TDI | CU,CD 2/4/6/8mA
3 - - Cu,CD 2/4/6/8mA
4 GPUDFD_TDI_XI | Cu,CD 2/4/6/8mA
5 DFD_TDI_XI | CuU,CD 2/4/6/8mA
6 UDI_TDI_XI | Cu,CD 2/4/6/8mA
7 - - Cu,CD 2/4/6/8mA
JTDO 0 GPI0O47 10 CuU,CD 2/4/6/8mA
1 JTDO (6] CuU,CD 2/4/6/8mA
2 CONN_MCU_TDO 0 Cu,cD 2/4/6/8mA
3 - - Cu,CD 2/4/6/8mA
4 GPUDFD_TDO (6] Cu,CD 2/4/6/8mA
5 DFD_TDO o Cu,CD 2/4/6/8mA
6 uDI_TDO (6] CuU,CD 2/4/6/8mA
7 - - Cu,CcD 2/4/6/8mA
SPI_CS 0 GPIO48 10 CU,CD 2/4/6/8mA
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Name Aux. Aux. name Aux. | PU/PD/ Driving
function type cu/cb
1 SPI_CSB (6] CuU,CD 2/4/6/8mA
2 - - Cu,CD 2/4/6/8mA
3 12S0_DlI | CuU,CD 2/4/6/8mA
4 12S2_BCK o Cu,CD 2/4/6/8mA
5 - - CU,CD 2/4/6/8mA
6 - - Cu,CD 2/4/6/8mA
7 DBG_MON_A[23] 10 cu,cD 2/4/6/8mA
SPI_CK 0 GPIO49 10 CuU,CD 2/4/6/8mA
1 SPI_CLK (0} Cu,CD 2/4/6/8mA
2 - - Cu,CD 2/4/6/8mA
3 12S0_LRCK 10 Cu,CD 2/4/6/8mA
4 12S2_DlI | CuU,CD 2/4/6/8mA
5 - - CuU,CD 2/4/6/8mA
6 - - Cu,CD 2/4/6/8mA
7 DBG_MON_A[24] 10 Cu,CD 2/4/6/8mA
SPI_MI 0 GPIO50 10 Cu,CD 2/4/6/8mA
1 SPI_MI | CuU,CD 2/4/6/8mA
2 SPI_MO o Cu,CcD 2/4/6/8mA
3 12S0_BCK 10 CU,CD 2/4/6/8mA
4 12S2_LRCK (0] CuU,CD 2/4/6/8mA
5 - - Cu,CD 2/4/6/8mA
6 - - CuU,CD 2/4/6/8mA
7 DBG_MON_A[25] 10 Cu,CD 2/4/6/8mA
SPI_MO 0 GPIO51 10 CuU,CD 2/4/6/8mA
1 SPI_MO (o} Cu,CD 2/4/6/8mA
2 SPI_MI | CU,CD 2/4/6/8mA
3 12S0_MCK (6] CuU,CD 2/4/6/8mA
4 12S2_MCK o Cu,CD 2/4/6/8mA
5 - - CuU,CD 2/4/6/8mA
6 - - Cu,CD 2/4/6/8mA
7 DBG_MON_A[26] 10 CU,CD 2/4/6/8mA
SDA1 0 GPIO52 10 cD -
1 SDA1_0 10 CcD -
2 - - CcD -
3 - - CcD -
4 - - CcD -
5 - - cD -
6 - - cD -
7 - - CcD -
SCL1 0 GPIO53 10 CcD -
1 SCL1_0 10 CcD -
2 - - cD -
3 - - CcD -
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Name Aux. Aux. name Aux. | PU/PD/ Driving
function type cu/cb
4 3 - ) -
5 - - cD -
6 - - cD -
7 - - CcD -
DISP_PWM 0 GPIO54 10 CU,CD 2/4/6/8mA
1 DISP_PWM (6] CuU,CD 2/4/6/8mA
2 PWM_B (6] Cu,CD 2/4/6/8mA
3 - - CuU,CD 2/4/6/8mA
4 - - Cu,CD 2/4/6/8mA
5 - - Cu,CD 2/4/6/8mA
6 - - Cu,CD 2/4/6/8mA
7 DBG_MON_BJ[2] 10 CuU,CD 2/4/6/8mA
12S_DATA_IN 0 GPIO55 10 CuU,CD 2/4/6/8mA
1 12S0_DlI | Cu,CD 2/4/6/8mA
2 UCTSO | Cu,CD 2/4/6/8mA
3 12S3_DO o Cu,CD 2/4/6/8mA
4 12S_8CH_DO1 (6] CuU,CD 2/4/6/8mA
5 PWM_A o Cu,CcD 2/4/6/8mA
6 1252_BCK (6] CU,CD 2/4/6/8mA
7 DBG_MON_A[28] 10 CU,CD 2/4/6/8mA
12S_LRCK 0 GPIO56 10 Cu,CD 2/4/6/8mA
1 12S0_LRCK 10 CuU,CD 2/4/6/8mA
2 - - Cu,CD 2/4/6/8mA
3 12S3_LRCK (6] CuU,CD 2/4/6/8mA
4 12S_8CH_LRCK 0 Cu,cD 2/4/6/8mA
5 PWM_B (6] CU,CD 2/4/6/8mA
6 12S2_DI | CuU,CD 2/4/6/8mA
7 DBG_MON_A[29] 10 CU,CD 2/4/6/8mA
12S_BCK 0 GPIO57 10 CuU,CD 2/4/6/8mA
1 12S0_BCK 10 Cu,CD 2/4/6/8mA
2 URTSO (6] CU,CD 2/4/6/8mA
3 12S3_BCK (0] CuU,CD 2/4/6/8mA
4 12S_8CH_BCK (6] CuU,CD 2/4/6/8mA
5 PWM_C (6] CuU,CD 2/4/6/8mA
6 12S2_LRCK o Cu,CD 2/4/6/8mA
7 DBG_MON_A[30] 10 CuU,CD 2/4/6/8mA
SDAO 0 GPIO58 10 CcD -
1 SDAO_O 10 cD -
2 - - CcD -
3 - - CcD -
7 N - D -
5 - - cD -
6 - - CcD -
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Name

Aux.
function

Aux. name

Aux.
type

PU/PD/
cu/cp

Driving

CcD

SCLO

GPIO59

10

CcD

SCLO_O

10

CcD

Ccb

CcD

cD

CcD

CcD

CcD

SDA2

GPI1060

10

CcD

SDA2_0

10

cD

PWM_B

CcD

CcD

CcD

cD

CcD

CcD

SCL2

GPIO61

10

Ccb

SCL2_0

10

CcD

PWM_C

CcD

CcD

CcD

CcD

CcD

cD

URXDO

GP1062

Cu,cb

4/8/12/16mA

URXDO

Cu,CD

4/8/12/16mA

UTXDO

Cu,Ccb

4/8/12/16mA

Cu,cb

4/8/12/16mA

Ccu,CD

4/8/12/16mA

Cu,cb

4/8/12/16mA

Ccu,CD

4/8/12/16mA

Cu,Ccb

4/8/12/16mA

UTXDO

GPIO63

CU,CD

4/8/12/16mA

UTXDO

Cu,Ccb

4/8/12/16mA

URXDO

Cu,cb

4/8/12/16mA

Cu,CD

4/8/12/16mA

Cu,cb

4/8/12/16mA

Cu,CD

4/8/12/16mA

Cu,Ccb

4/8/12/16mA

Cu,cb

4/8/12/16mA

URXD1

GPIO64

Cu,Ccb

4/8/12/16mA

R O] N| oo Ll Bl W N R O N| o] Ll D] W N RO N|JO|U] A WIN|RIO|IN|lO|lU| B|lW|IN|RP|IO| Nl UV B|WIN]RFR|O| N

URXD1

Cu,cb

4/8/12/16mA
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Name Aux. Aux. name Aux. | PU/PD/ Driving
function type cu/cb
2 UTXD1 (0] CU,CD 4/8/12/16mA
3 - - CU,CD 4/8/12/16mA
4 - - CU,CD 4/8/12/16mA
5 - - CuU,CD 4/8/12/16mA
6 - - CU,CD 4/8/12/16mA
7 DBG_MON_A[27] ) CU,CD | 4/8/12/16mA
UTXD1 0 GPI1065 10 CU,CD 4/8/12/16mA
1 UTXD1 (0] CU,CD 4/8/12/16mA
2 URXD1 | CU,CD 4/8/12/16mA
3 - - CU,CD 4/8/12/16mA
4 - - CU,CD 4/8/12/16mA
5 - - CU,CD 4/8/12/16mA
6 - - CU,CD 4/8/12/16mA
7 DBG_MON_A[31] 0 CU,CD | 4/8/12/16mA
LCM_RST 0 GPIO66 10 CU,CD 2/4/6/8mA
1 LCM_RST (0] CU,CD 2/4/6/8mA
2 - - CU,CD 2/4/6/8mA
3 12S0_MCK (0] Cu,CD 2/4/6/8mA
4 - - CU,CD 2/4/6/8mA
5 - - CU,CD 2/4/6/8mA
6 - - CU,CD 2/4/6/8mA
7 DBG_MON_BJ[3] 10 CU,CD 2/4/6/8mA
DSI_TE 0 GPIO67 10 CU,CD 2/4/6/8mA
1 DSI_TE | CU,CD 2/4/6/8mA
2 - - CU,CD 2/4/6/8mA
3 12S_8CH_MCK (0] CU,CD 2/4/6/8mA
7 : ; CU,CD | 2/4/6/8mA
5 - - CU,CD 2/4/6/8mA
6 - - CU,CD 2/4/6/8mA
7 DBG_MON_B[14] 10 Cu,CD 2/4/6/8mA
MSDC2_CMD 0 GPIO68 10 CU,CD 2/4/6/8/10/12/14/16mA
1 MSDC2_CMD 0 CU,CD | 2/4/6/8/10/12/14/16mA
2 12S_8CH_DO4 (6] CU,CD 2/4/6/8/10/12/14/16mA
3 SDA1_0 10 CU,CD 2/4/6/8/10/12/14/16mA
4 - - CU,CD 2/4/6/8/10/12/14/16mA
5 USB_SDA 10 CU,CD 2/4/6/8/10/12/14/16mA
6 12S3_BCK (0] CU,CD 2/4/6/8/10/12/14/16mA
7 DBG_MON_BJ[15] 10 CU,CD 2/4/6/8/10/12/14/16mA
MSDC2_CLK 0 GPI1069 10 CU,CD 2/4/6/8/10/12/14/16mA
1 MSDC2_CLK (6] CU,CD 2/4/6/8/10/12/14/16mA
2 12S_8CH_DO3 (0] CU,CD 2/4/6/8/10/12/14/16mA
3 SCL1_0 10 CU,CD 2/4/6/8/10/12/14/16mA
4 DPI_D21 (0] CU,CD 2/4/6/8/10/12/14/16mA
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Name Aux. Aux. name Aux. | PU/PD/ Driving
function type cu/cb
5 USB_SCL 10 CU,CD 2/4/6/8/10/12/14/16mA
6 12S3_LRCK (6] CU,CD 2/4/6/8/10/12/14/16mA
7 DBG_MON_BJ[16] 10 CU,CD 2/4/6/8/10/12/14/16mA
MSDC2_DATO 0 GPIO70 10 CuU,CD 2/4/6/8/10/12/14/16mA
1 MSDC2_DATO 10 CU,CD 2/4/6/8/10/12/14/16mA
2 12S_8CH_DO2 (0] CU,CD 2/4/6/8/10/12/14/16mA
3 - - CU,CD 2/4/6/8/10/12/14/16mA
4 DPI_D22 (0] CU,CD 2/4/6/8/10/12/14/16mA
5 UTXDO (0] CU,CD 2/4/6/8/10/12/14/16mA
6 12S3_DO (0] CU,CD 2/4/6/8/10/12/14/16mA
7 DBG_MON_B[17] 10 CU,CD 2/4/6/8/10/12/14/16mA
MSDC2_DAT1 0 GPIO71 10 CU,CD 2/4/6/8/10/12/14/16mA
1 MSDC2_DAT1 10 CU,CD 2/4/6/8/10/12/14/16mA
2 12S_8CH_DO1 (6] CU,CD 2/4/6/8/10/12/14/16mA
3 PWM_A (0] CU,CD 2/4/6/8/10/12/14/16mA
4 12S3_MCK (0] CU,CD 2/4/6/8/10/12/14/16mA
5 URXDO | CU,CD 2/4/6/8/10/12/14/16mA
6 PWM_B (0] Cu,CD 2/4/6/8/10/12/14/16mA
7 DBG_MON_BJ[18] 10 CU,CD 2/4/6/8/10/12/14/16mA
MSDC2_DAT2 0 GP1072 10 CU,CD 2/4/6/8/10/12/14/16mA
1 MSDC2_DAT2 10 CU,CD 2/4/6/8/10/12/14/16mA
2 12S_8CH_LRCK (0] CU,CD 2/4/6/8/10/12/14/16mA
3 SDA2_0 10 CU,CD 2/4/6/8/10/12/14/16mA
4 DPI_D23 (0] CU,CD 2/4/6/8/10/12/14/16mA
5 UTXD1 (0] CU,CD 2/4/6/8/10/12/14/16mA
6 PWM_C (0] CU,CD 2/4/6/8/10/12/14/16mA
7 DBG_MON_B[19] 10 CU,CD 2/4/6/8/10/12/14/16mA
MSDC2_DAT3 0 GPIO73 10 CU,CD 2/4/6/8/10/12/14/16mA
1 MSDC2_DAT3 10 CU,CD 2/4/6/8/10/12/14/16mA
2 12S_8CH_BCK (0] Cu,CD 2/4/6/8/10/12/14/16mA
3 SCL2_0 10 CU,CD 2/4/6/8/10/12/14/16mA
Z EXT_FRAME_SYNC i CU,CD | 2/4/6/8/10/12/14/16mA
5 URXD1 | CU,CD 2/4/6/8/10/12/14/16mA
6 PWM_A (0] CU,CD 2/4/6/8/10/12/14/16mA
7 DBG_MON_B[20] 10 CU,CD 2/4/6/8/10/12/14/16mA
TDN3 0 GPI174 | - -
1 TDN3 (0] - -
2 - - - -
3 - - - -
4 _ _ _ _
3 _ _ _ _
6 _ _ _ _
7 B _ B B
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Name Aux. Aux. name Aux. | PU/PD/ Driving
function type cu/cb
TDP3 0 GPI75 | - -
1 TDP3 (0] - -
2 - - - -
3 - - - -
4 - - - -
5 - - - -
6 - - - -
7 - - - -
TDN2 0 GPI76 | - -
1 TDN2 0 - -
2 - - - -
3 - - - -
4 - - - -
5 - - - -
6 - - R -
7 - - - -
TDP2 0 GPI77 | - -
1 TDP2 0 - -
2 - - - -
3 R - R -
4 - - - -
5 R - R -
6 - - - -
7 - - - -
TCN 0 GPI78 | - -
1 TCN 0 - .
2 - - - -
3 - - - -
4 - - - -
5 - - - -
6 - - - -
7 - - - -
TCP 0 GPI79 [ E :
1 TCP 0 - -
2 R R R -
3 - - - -
4 - - - -
5 - - - -
6 R R B R
7 - - - -
TDN1 0 GPIg0 [ - N
1 TDN1 o - -
2 - - - -
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MT8516A

Name Aux. Aux. name Aux. | PU/PD/ Driving
function type cu/cb
3 R - R -
4 R - R -
5 R - R -
6 - - - -
7 R - R -
TDP1 0 GPI81 | - -
1 TDP1 0 - -
2 R - R -
3 - - - -
4 R - R -
5 R - R -
6 R - R -
7 - _ _ _
TDNO 0 GPI182 | - -
1 TDNO (6] - -
2 R - R -
3 R - R -
4 R - R -
5 R - R -
6 R - R -
7 B - - -
TDPO 0 GPI83 | - -
1 TDPO 0 - -
2 R - R -
3 - - - -
4 R - R -
5 - - - -
6 R R R R
7 R R R R
RDNO 0 GPIg4 | - -
1 RDNO | - _
2 R R R R
3 R R R R
4 R R R R
5 R R R R
6 R R R R
7 R R B R
RDPO 0 GPI85 | - -
1 RDPO | - -
2 . . . N
3 R R R R
4 R R R R
5 R - R -
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MT8516A

Name Aux. Aux. name Aux. | PU/PD/ Driving
function type cu/cb
6 - - R -
7 B - B _
RDN1 0 GPI86 | - -
1 RDN1 | - -
2 - - - -
3 R - R -
4 - - - -
5 R - R -
6 - - - -
7 - - - -
RDP1 0 GPI187 | - -
1 RDP1 | - -
2 - - - -
3 - - - -
4 - - - -
5 - - - -
6 - - - -
7 - - - -
RCN 0 GPI88 | - -
1 RCN | - -
2 - - - -
3 R - R -
4 - - - -
5 - - - -
6 R - R -
7 - - - -
RCP 0 GPI89 | - -
1 RCP [ - -
2 - - - -
3 B - R -
4 - - - -
5 - - - -
6 - - - -
7 - - _ -
RDN2 0 GPI90 | - -
1 RDN2 | - -
2 CMDAT8 | - -
3 - - - -
4 - - _ -
5 - - - -
6 - - _ -
7 - - - -
RDP2 0 GPI91 - -
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MT8516A

Name Aux. Aux. name Aux. | PU/PD/ Driving
function type cu/cb
1 RDP2 | - -
2 CMDAT9 | - -
3 R - R -
4 R - R -
5 R - R -
6 - - - -
7 B - . -
RDN3 0 GPI92 | - -
1 RDN3 | - -
2 CMDAT4 | - -
3 - - - -
4 R - R -
5 R - R -
6 R - R -
7 - _ _ _
RDP3 0 GPI93 | - -
1 RDP3 | - -
2 CMDAT5 | - -
3 R - R -
4 R - R -
5 R - R R
6 R - R -
7 R - R -
RCN_A 0 GPI194 | - -
1 RCN_A | - -
2 CMDAT6 | - -
3 - _ _ _
4 R R R R
5 R R R R
6 N N B N
7 R R R R
RCP_A 0 GPI95 | - -
1 RCP_A | - N
2 CMDAT7 | - -
3 B - . _
4 R R R R
5 R R B R
6 R R R R
7 R R R R
RDN1_A 0 GPI196 | - -
1 RDN1_A | - -
2 CMDAT2 | - -
3 CMCSD2 | - -
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MT8516A

Name Aux. Aux. name Aux. | PU/PD/ Driving
function type cu/cb
4 - - - -
5 - - - -
6 - - - -
7 - - - -
RDP1_A 0 GPI97 | - -
1 RDP1_A | - -
2 CMDAT3 | - -
3 CMCSD3 | - -
4 - - - -
5 - - - -
6 R - R -
7 - - - -
RDNO_A 0 GPI98 [ - -
1 RDNO_A | - -
2 CMHSYNC | - -
3 - - - -
1 - - - -
5 - - - -
6 - - - -
7 - - - -
RDPO_A 0 GPI99 | - -
1 RDPO_A | - -
2 CMVSYNC | - -
3 - - - -
4 - - - -
5 - - - -
6 R - R -
7 - - - -
CMDATO 0 GPIO100 10 CuU,CD 2/4/6/8mA
1 CMDATO | Cu,CD 2/4/6/8mA
2 CMCSDO | CU,CD 2/4/6/8mA
3 ANT_SEL2 (0] CuU,CD 2/4/6/8mA
4 - - CuU,CD 2/4/6/8mA
5 TDM_RX_MCK (6] CuU,CD 2/4/6/8mA
6 - - Cu,CD 2/4/6/8mA
7 DBG_MON_BJ[21] 10 CuU,CD 2/4/6/8mA
CMDAT1 0 GPIO101 10 Cu,CD 2/4/6/8mA
1 CMDAT1 | CU,CD 2/4/6/8mA
2 CMCSD1 | CU,CD 2/4/6/8mA
3 ANT_SEL3 (6] CuU,CD 2/4/6/8mA
4 CMFLASH (6] CuU,CD 2/4/6/8mA
5 TDM_RX_BCK o Cu,CD 2/4/6/8mA
6 - - Cu,CD 2/4/6/8mA
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MT8516A

Name Aux. Aux. name Aux. | PU/PD/ Driving
function type cu/cb
7 DBG_MON_B[22] 10 CuU,CD 2/4/6/8mA
CMMCLK 0 GPI0102 10 Cu,CD 2/4/6/8mA
1 CMMCLK (6] CuU,CD 2/4/6/8mA
2 - - Cu,CD 2/4/6/8mA
3 ANT_SEL4 (6] CU,CD 2/4/6/8mA
4 - - Cu,CD 2/4/6/8mA
5 TDM_RX_LRCK (6] Cu,CD 2/4/6/8mA
6 - - CuU,CD 2/4/6/8mA
7 DBG_MON_B[23] 10 Cu,CD 2/4/6/8mA
CMPCLK 0 GPIO103 10 Cu,CD 2/4/6/8mA
1 CMPCLK | CU,CD 2/4/6/8mA
2 CMCSK | CuU,CD 2/4/6/8mA
3 ANT_SELS (0] CuU,CD 2/4/6/8mA
4 - - Cu,CD 2/4/6/8mA
5 TDM_RX_DI Cu,CD 2/4/6/8mA
6 - - Cu,CD 2/4/6/8mA
7 DBG_MON_B[24] 10 CuU,CD 2/4/6/8mA
MSDC1_CMD 0 GPIO104 10 Cu,CcD 2/4/6/8/10/12/14/16mA
1 MSDC1_CMD 10 CU,CD 2/4/6/8/10/12/14/16mA
2 - - CuU,CD 2/4/6/8/10/12/14/16mA
3 - - Cu,CD 2/4/6/8/10/12/14/16mA
4 sQlcs (6] CuU,CD 2/4/6/8/10/12/14/16mA
5 - - Cu,CD 2/4/6/8/10/12/14/16mA
6 - - CuU,CD 2/4/6/8/10/12/14/16mA
7 DBG_MON_B[25] 10 CU,CD 2/4/6/8/10/12/14/16mA
MSDC1_CLK 0 GPIO105 10 CU,CD 2/4/6/8/10/12/14/16mA
1 MSDC1_CLK (6] CuU,CD 2/4/6/8/10/12/14/16mA
2 UDI_NTRST_XI | Cu,CD 2/4/6/8/10/12/14/16mA
3 DFD_NTRST_XI | CuU,CD 2/4/6/8/10/12/14/16mA
4 NolNe) 10 Cu,CD 2/4/6/8/10/12/14/16mA
5 GPUEJ_NTRST_XI | CU,CD 2/4/6/8/10/12/14/16mA
6 - - CU,CD 2/4/6/8/10/12/14/16mA
7 DBG_MON_B[26] 10 CuU,CD 2/4/6/8/10/12/14/16mA
MSDC1_DATO 0 GPIO106 10 CuU,CD 2/4/6/8/10/12/14/16mA
1 MSDC1_DATO 10 Cu,CD 2/4/6/8/10/12/14/16mA
2 UDI_TMS_XI | CuU,CD 2/4/6/8/10/12/14/16mA
3 DFD_TMS_XI | Cu,CD 2/4/6/8/10/12/14/16mA
4 sQlsl 10 CU,CD 2/4/6/8/10/12/14/16mA
5 GPUEJ_TMS_XI | CU,CD 2/4/6/8/10/12/14/16mA
6 - - CuU,CD 2/4/6/8/10/12/14/16mA
7 DBG_MON_B[27] 10 CuU,CD 2/4/6/8/10/12/14/16mA
MSDC1_DAT1 0 GPI10107 10 Cu,CD 2/4/6/8/10/12/14/16mA
1 MSDC1_DAT1 10 Cu,CD 2/4/6/8/10/12/14/16mA
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MT8516A

Name Aux. Aux. name Aux. | PU/PD/ Driving
function type cu/cb
2 UDI_TCK_XI | CuU,CD 2/4/6/8/10/12/14/16mA
3 DFD_TCK_XI | Cu,CD 2/4/6/8/10/12/14/16mA
4 SQIWP 10 CuU,CD 2/4/6/8/10/12/14/16mA
5 GPUEJ_TCK_XI | Cu,CD 2/4/6/8/10/12/14/16mA
6 - - CU,CD 2/4/6/8/10/12/14/16mA
7 DBG_MON_B[28] 10 CuU,CD 2/4/6/8/10/12/14/16mA
MSDC1_DAT2 0 GPIO108 10 Cu,CD 2/4/6/8/10/12/14/16mA
1 MSDC1_DAT2 10 CuU,CD 2/4/6/8/10/12/14/16mA
2 UDI_TDI_XI | Cu,CD 2/4/6/8/10/12/14/16mA
3 DFD_TDI_XI | CuU,CD 2/4/6/8/10/12/14/16mA
4 SQIRST 10 CU,CD 2/4/6/8/10/12/14/16mA
5 GPUEJ_TDI_XI | CuU,CD 2/4/6/8/10/12/14/16mA
6 - - CuU,CD 2/4/6/8/10/12/14/16mA
7 DBG_MON_B[29] 10 Cu,CD 2/4/6/8/10/12/14/16mA
MSDC1_DAT3 0 GPIO109 10 Cu,CD 2/4/6/8/10/12/14/16mA
1 MSDC1_DAT3 10 Cu,CD 2/4/6/8/10/12/14/16mA
2 uDI_TDO (6] CuU,CD 2/4/6/8/10/12/14/16mA
3 DFD_TDO o Cu,CcD 2/4/6/8/10/12/14/16mA
4 SQICK (6] CU,CD 2/4/6/8/10/12/14/16mA
5 GPUEJ_TDO 10 CuU,CD 2/4/6/8/10/12/14/16mA
6 - - Cu,CD 2/4/6/8/10/12/14/16mA
7 DBG_MON_B[30] 10 CuU,CD 2/4/6/8/10/12/14/16mA
MSDCO_DAT7 0 GPIO110 10 Cu,CD 2/4/6/8/10/12/14/16mA
1 MSDCO_DAT7 10 CuU,CD 2/4/6/8/10/12/14/16mA
2 - - CU,CD 2/4/6/8/10/12/14/16mA
3 - - CU,CD 2/4/6/8/10/12/14/16mA
4 NLD7 10 CuU,CD 2/4/6/8/10/12/14/16mA
5 - - Cu,CD 2/4/6/8/10/12/14/16mA
6 - - CuU,CD 2/4/6/8/10/12/14/16mA
7 - - Cu,CD 2/4/6/8/10/12/14/16mA
MSDCO_DAT6 0 GPIO111 10 CU,CD 2/4/6/8/10/12/14/16mA
1 MSDCO_DAT6 10 CU,CD 2/4/6/8/10/12/14/16mA
2 - - CuU,CD 2/4/6/8/10/12/14/16mA
3 - - CuU,CD 2/4/6/8/10/12/14/16mA
4 NLD6 10 Cu,CD 2/4/6/8/10/12/14/16mA
5 - - CuU,CD 2/4/6/8/10/12/14/16mA
6 - - Cu,CD 2/4/6/8/10/12/14/16mA
7 - - CU,CD 2/4/6/8/10/12/14/16mA
MSDCO_DATS 0 GPIO112 10 CU,CD 2/4/6/8/10/12/14/16mA
1 MSDCO_DATS 10 CuU,CD 2/4/6/8/10/12/14/16mA
2 - - CuU,CD 2/4/6/8/10/12/14/16mA
3 - - Cu,CD 2/4/6/8/10/12/14/16mA
4 NLD4 10 Cu,CD 2/4/6/8/10/12/14/16mA
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MT8516A

Name Aux. Aux. name Aux. | PU/PD/ Driving
function type cu/cb
5 - - CU,CD 2/4/6/8/10/12/14/16mA
6 - - CU,CD 2/4/6/8/10/12/14/16mA
7 - - CU,CD 2/4/6/8/10/12/14/16mA
MSDCO_DAT4 0 GPIO113 10 CU,CD 2/4/6/8/10/12/14/16mA
1 MSDCO_DAT4 10 CU,CD 2/4/6/8/10/12/14/16mA
2 } } CU,CD | 2/4/6/8/10/12/14/16mA
3 - - CU,CD 2/4/6/8/10/12/14/16mA
4 NLD3 10 CU,CD 2/4/6/8/10/12/14/16mA
5 - - CU,CD 2/4/6/8/10/12/14/16mA
6 - - CU,CD 2/4/6/8/10/12/14/16mA
7 - - CU,CD 2/4/6/8/10/12/14/16mA
MSDCO_RSTB 0 GPIO114 10 CU,CD 2/4/6/8/10/12/14/16mA
1 MSDCO_RSTB (0] CU,CD 2/4/6/8/10/12/14/16mA
2 - - CU,CD 2/4/6/8/10/12/14/16mA
3 - - CU,CD 2/4/6/8/10/12/14/16mA
4 NLDO 10 CU,CD 2/4/6/8/10/12/14/16mA
5 - - CU,CD 2/4/6/8/10/12/14/16mA
6 - - Cu,CD 2/4/6/8/10/12/14/16mA
7 - - CU,CD 2/4/6/8/10/12/14/16mA
MSDCO_CMD 0 GPIO115 10 CU,CD 2/4/6/8/10/12/14/16mA
1 MSDCO_CMD 10 CU,CD 2/4/6/8/10/12/14/16mA
2 - - CU,CD 2/4/6/8/10/12/14/16mA
3 - - CU,CD 2/4/6/8/10/12/14/16mA
4 NALE (0] CU,CD 2/4/6/8/10/12/14/16mA
5 - - CU,CD 2/4/6/8/10/12/14/16mA
6 - - CU,CD 2/4/6/8/10/12/14/16mA
7 - - CU,CD 2/4/6/8/10/12/14/16mA
MSDCO_CLK 0 GPIO116 10 CU,CD 2/4/6/8/10/12/14/16mA
1 MSDCO_CLK (0] CU,CD 2/4/6/8/10/12/14/16mA
2 - - Cu,CD 2/4/6/8/10/12/14/16mA
3 - - CU,CD 2/4/6/8/10/12/14/16mA
Z NWEB o) CU,CD | 2/4/6/8/10/12/14/16mA
5 - - CU,CD 2/4/6/8/10/12/14/16mA
6 - - CU,CD 2/4/6/8/10/12/14/16mA
7 - - CU,CD 2/4/6/8/10/12/14/16mA
MSDCO_DAT3 0 GPI0O117 10 CU,CD 2/4/6/8/10/12/14/16mA
1 MSDCO_DAT3 10 CU,CD 2/4/6/8/10/12/14/16mA
2 - - CU,CD 2/4/6/8/10/12/14/16mA
3 - - CU,CD 2/4/6/8/10/12/14/16mA
4 NLD1 10 CU,CD 2/4/6/8/10/12/14/16mA
5 - - CU,CD 2/4/6/8/10/12/14/16mA
6 - - CU,CD 2/4/6/8/10/12/14/16mA
7 - - CU,CD 2/4/6/8/10/12/14/16mA
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Name Aux. Aux. name Aux. | PU/PD/ Driving
function type cu/cb
MSDCO_DAT2 0 GPI0118 10 CU,CD 2/4/6/8/10/12/14/16mA
1 MSDCO_DAT2 10 CU,CD 2/4/6/8/10/12/14/16mA
2 - - CU,CD 2/4/6/8/10/12/14/16mA
3 - - CuU,CD 2/4/6/8/10/12/14/16mA
4 NLD5 10 CU,CD 2/4/6/8/10/12/14/16mA
5 - - CU,CD 2/4/6/8/10/12/14/16mA
6 - - CU,CD 2/4/6/8/10/12/14/16mA
7 - - CU,CD 2/4/6/8/10/12/14/16mA
MSDCO_DAT1 0 GPIO119 10 CU,CD 2/4/6/8/10/12/14/16mA
1 MSDCO_DAT1 10 CU,CD 2/4/6/8/10/12/14/16mA
2 - - CU,CD 2/4/6/8/10/12/14/16mA
3 - - CU,CD 2/4/6/8/10/12/14/16mA
4 NLD8 10 CU,CD 2/4/6/8/10/12/14/16mA
5 - - CU,CD 2/4/6/8/10/12/14/16mA
6 - - CU,CD 2/4/6/8/10/12/14/16mA
7 - - CU,CD 2/4/6/8/10/12/14/16mA
MSDCO_DATO 0 GPIO120 10 CU,CD 2/4/6/8/10/12/14/16mA
1 MSDCO_DATO 10 Cu,CD 2/4/6/8/10/12/14/16mA
2 - - CU,CD 2/4/6/8/10/12/14/16mA
3 - - CU,CD 2/4/6/8/10/12/14/16mA
4 WATCHDOG (6] CU,CD 2/4/6/8/10/12/14/16mA
5 NLD2 10 CU,CD 2/4/6/8/10/12/14/16mA
6 - - CU,CD 2/4/6/8/10/12/14/16mA
7 - - CU,CD 2/4/6/8/10/12/14/16mA
CEC 0 GPIO121 10 cD -
1 CEC 10 CD -
2 - - CD -
3 - - CD -
2 - - ) -
5 - - cD -
6 - - CD -
7 - - CD -
HTPLG 0 GPI10122 10 CD -
1 HTPLG | CD -
2 - - CD -
3 - - CD -
4 - - CD -
5 - - CD -
6 - - CD -
7 - - CD -
HDMISCK 0 GPI0123 10 CD -
1 HDMISCK 10 CD -
2 - - CD -

©2015-2018 MediaTek Inc. Page122of190

This document contains information thatis proprietary to MediaTek Inc. (“MediaTek”) and/or itslicensor(s).
Any unauthorized use, reproduction or disclosure of this documentin whole orin part is strictly prohibited.



MT8516A

Name Aux. Aux. name Aux. | PU/PD/ Driving

function type cu/cb

3 - - CcD -

4 - - cD -

5 - - cD -

6 - - CcD -

7 - - cD -

HDMISD 0 GPIO124 10 cD -

1 HDMISD 10 CcD -

2 - - CcD -

3 - - cD -

4 - - CcD -

5 - - CcD -

6 - - CcD -

7 - - cD -
The reset status of MT8516A pinsis as shown below.

Table 5-2. GPIO Reset Status
Reset
Name
State Aux PU/PD Driving IES SMT

PAD_EINTO | 0 PD 4mA 1 0
PAD_EINT1 | 0 PD AmA 1 0
PAD_EINT2 | 0 PD AmA 1 0
PAD_EINT3 | 0 PD AmA 1 0
PAD_EINT4 | 0 PD AmA 1 0
PAD_EINTS | 0 PD AmA 1 0
PAD_EINT6 | 0 PD 4AmA 1 0
PAD_EINT7 | 0 PD AmA 1 0
PAD_EINT8 | 0 PD 4mA 1 0
PAD_EINT9 | 0 PD AmA 1 0
PAD_EINT10 | 0 PD 4mA 1 0
PAD_EINT11 | 0 PD 4AmA 1 0
PAD_EINT12 | 0 PD 4mA 1 0
PAD_EINT13 | 0 PD 4mA 1 0
PAD_EINT14 oL 6 PD 2mA 1 0
PAD_EINT15 OH 6 PU 2mA 1 0
PAD_EINT16 OH 6 PU 2mA 1 0
PAD_EINT17 OH 6 PU 2mA 1 0
PAD_EINT18 | 0 PD 2mA 1 0
PAD_EINT19 | 0 PD 2mA 1 0
PAD_EINT20 | 0 PD 2mA 1 0
PAD_EINT21 | 1 PU 2mA 1 0
PAD_EINT22 oL 6 PD 2mA 1 0
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Reset
Name

State Aux PU/PD Driving IES SMT
PAD_EINT23 OH 6 PU 2mA 1 0
PAD_EINT24 I 0 PD 4mA 1 0
PAD_EINT25 I 0 PD 4mA 1 0
PAD_PWRAP_SPIO_MI I 1 PD 2mA 1 0
PAD_PWRAP_SPI0_MO I 1 PD 2mA 1 0
PAD_PWRAP_INT I 0 PD 2mA 1 0
PAD_PWRAP_SPI0_CK oL 1 PD 2mA 1 0
PAD_PWRAP_SPIO_CSN OH 1 PU 2mA 1 0
PAD_RTC32K_CK I 1 PD 2mA 1 0
PAD_WATCHDOG oL 1 PD 2mA 1 0
PAD_SRCLKENA OH 1 PU 2mA 1 0
PAD_URXD2 I 0 PD 4mA 1 0
PAD_UTXD2 I 0 PD 4mA 1 0
PAD_MRG_CLK I 0 PD 4mA 1 0
PAD_MRG_SYNC I 0 PD 4mA 1 0
PAD_MRG_DI I 0 PD 4mA 1 0
PAD_MRG_DO I 0 PD 4mA 1 0
PAD_KPROWO 1 PD 2mA 1 0
PAD_KPROW1 I 0 PD 2mA 1 0
PAD_KPCOLO I 0 PU 2mA 1 0
PAD_KPCOL1 I 0 PD 2mA 1 0
PAD_JTMS I 1 PU 2mA 1 0
PAD_JTCK I 1 PU 2mA 1 0
PAD_JTDI I 1 PU 2mA 1 0
PAD_JTDO oL 1 PD 2mA 1 0
PAD_SPI_CS I 0 PD 2mA 1 0
PAD_SPI_CK I 0 PD 2mA 1 0
PAD_SPI_MI I 0 PD 2mA 1 0
PAD_SPI_MO I 0 PD 2mA 1 0
PAD_SDA1 I 1 NO-PULL 2mA 1 0
PAD_SCL1 I 1 NO-PULL 2mA 1 0
PAD_DISP_PWM I 0 PD 2mA 1 0
PAD_I2S_DATA_IN I 0 PD 2mA 1 0
PAD_I2S_LRCK I 0 PD 2mA 1 0
PAD_I2S_BCK I 0 PD 2mA 1 0
PAD_SDAO I 1 NO-PULL 2mA 1 0
PAD_SCLO I 1 NO-PULL 2mA 1 0
PAD_SDA2 I 1 NO-PULL 2mA 1 0
PAD_SCL2 I 1 NO-PULL 2mA 1 0
PAD_URXDO I 1 PU 2mA 1 0
PAD_UTXDO OH 1 PU 2mA 1 0
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Name

Reset

State

Aux

PU/PD

Driving

IES

SMT

PAD_URXD1

PD

2mA

PAD_UTXD1

PD

2mA

PAD_LCM_RST

PD

2mA

PAD_DSI_TE

PD

2mA

PAD_MSDC2_CMD

PD

2mA

PAD_MSDC2_CLK

PD

2mA

PAD_MSDC2_DATO

PD

2mA

PAD_MSDC2_DAT1

PD

2mA

PAD_MSDC2_DAT2

PD

2mA

PAD_MSDC2_DAT3

OoO| Ol ol o]l ol ol O| O] O] ©

PD

2mA

[EIN [N RN N ) ) Y RN R RN

OoO| o]l ol o]l ol ol O| O] O] ©

PAD_TDN3

PAD_TDP3

PAD_TDN2

PAD_TDP2

PAD_TCN

PAD_TCP

PAD_TDN1

PAD_TDP1

PAD_TDNO

PAD_TDPO

PAD_RDNO

PAD_RDPO

PAD_RDN1

PAD_RDP1

PAD_RCN

PAD_RCP

PAD_RDN2

PAD_RDP2

PAD_RDN3

PAD_RDP3

PAD_RCN_A

PAD_RCP_A

PAD_RDN1_A

PAD_RDP1_A

PAD_RDNO_A

PAD_RDPO_A

PAD_CMDATO

PD

2mA

PAD_CMDAT1

PD

2mA

PAD_CMMCLK

PD

2mA

PAD_CMPCLK

PD

2mA

PAD_MSDC1_CMD

=l Ol »| O] O

PU

2mA

[ER) [N R [N N

Ol O] ol o] ©

©2015-2018 MediaTek Inc.

Page1250f190

This document contains information thatis proprietary to MediaTek Inc. (“MediaTek”) and/or itslicensor(s).

Any unauthorized use, reproduction or disclosure of this documentin whole orin part is strictly prohibited.



MT8516A

Reset
Name
State Aux PU/PD Driving IES SMT

PAD_MSDC1_CLK oL 1 PD 2mA 1 0

PAD_MSDC1_DATO | 1 PU 2mA 1 0

PAD_MSDC1_DAT1 | 1 PU 2mA 1 0

PAD_MSDC1_DAT2 | 1 PU 2mA 1 0

PAD_MSDC1_DAT3 | 1 PU 2mA 1 0

PAD_MSDCO_DAT7 | 1 PU 2mA 1 0

PAD_MSDCO_DAT6 | 1 PU 2mA 1 0

PAD_MSDCO_DATS | 1 PU 2mA 1 0

PAD_MSDCO_DAT4 | 1 PU 2mA 1 0

PAD_MSDCO_RSTB OH 1 PU 2mA 1 0

PAD_MSDCO_CMD | 1 PU 2mA 1 0

PAD_MSDCO_CLK oL 1 PD 2mA 1 0

PAD_MSDCO_DAT3 | 1 PU 2mA 1 0

PAD_MSDCO_DAT2 | 1 PU 2mA 1 0

PAD_MSDCO_DAT1 | 1 PU 2mA 1 0

PAD_MSDCO_DATO | 1 PU 2mA 1 0

PAD_CEC | 1 NO-PULL 2mA 1 0

PAD_HTPLG | 1 NO-PULL 2mA 1 0

PAD_HDMISCK | 1 NO-PULL 2mA 1 0

PAD_HDMISD | 1 NO-PULL 2mA 1 0

The GPIO corresponding configureregisters addressand bitnumber areshown below.

Table 5-3. GPIO Configuration Registers Summary

Name SMT IES PUPD/R1/RO PULLEN PULLSEL DRV
PAD_EINTO 0x10005A00[2] [0x10005900[2] |- 0x10005500[0] [0x10005600[0] [0x10005D00[2:1]
PAD_EINT1 0x10005A00[2] [0x10005900[2] |- 0x10005500[1] |0x10005600[1] |0x10005D00[2:1]
PAD_EINT2 0x10005A00[2] [0x10005900[2] |- 0x10005500[2] [0x10005600[2] [0x10005D00[2:1]
PAD_EINT3 0x10005A00[2] [0x10005900[2] |- 0x10005500[3] |0x10005600[3] |0x10005D00[2:1]
PAD_EINT4 0x10005A00[2] [0x10005900([2] |- 0x10005500[4] [0x10005600[4] [0x10005D00[2:1]
PAD_EINT5 0x10005A00[2] [0x10005900[2] |- 0x10005500([5] |0x10005600[5] |0x10005D00[6:5]
PAD_EINT6 0x10005A00[2] [0x10005900[2] |- 0x10005500[6] |0x10005600[6] |0x10005D00[6:5]
PAD_EINT7 0x10005A00[3] [0x10005900[3] |- 0x10005500[7] |0x10005600[7] |0x10005D00[6:5]
PAD_EINT8 0x10005A00[3] [0x10005900(3] |- 0x10005500[8] |0x10005600[8] |0x10005D00[6:5]
PAD_EINT9 0x10005A00[3] [0x10005900[3] |- 0x10005500[9] |0x10005600[9] |0x10005D00[6:5]
PAD_EINT10 0x10005A00[3] [0x10005900(3] |- 0x10005500[10]|0x10005600[10]|0x10005D00[6:5]
PAD_EINT11 0x10005A00[12]{0x10005900[12] |- 0x10005500[11]{0x10005600[11]{0x10005D00[10:8]
PAD_EINT12 0x10005A00[12]{0x10005900[12] |- 0x10005500[12]{0x10005600[12]|0x10005D00[10:8]
PAD_EINT13 0x10005A00[12](0x10005900[12] |- 0x10005500[13]{0x10005600[13]|0x10005D00[10:8]
PAD_EINT14 0x10005A00[13]{0x10005900[13] (0x10005E50[14:12] |- - 0x10005D00[14:12]
PAD_EINT15 0x10005A00[13]{0x10005900[13] (0x10005E60[2:0] |- - 0x10005D00[14:12]
PAD_EINT16 0x10005A00[13]{0x10005900[13] [0x10005E60[6:4] |- - 0x10005D00[14:12]
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Name SMT IES PUPD/R1/R0O PULLEN PULLSEL DRV

PAD_EINT17 0x10005A00[13]{0x10005900[13] [0x10005E60[10:8] |- - 0x10005D00[14:12]
PAD_EINT18 0x10005A10[10]{0x10005910[10] |- 0x10005510[2] [0x10005610[2] |0x10005D10[2:1]
PAD_EINT19 0x10005A10[10]{0x10005910[10] |- 0x10005510[3] |0x10005610[3] |0x10005D10[2:1]
PAD_EINT20 0x10005A10[10][0x10005910[10] |- 0x10005510[4] |0x10005610[4] [0x10005D10[2:1]
PAD_EINT21 0x10005A00[13]{0x10005900[13] [0x10005E60[14:12] |- - 0x10005D00[14:12]
PAD_EINT22 0x10005A00[13][{0x10005900[13] [0x10005E70[2:0] |- - 0x10005D00[14:12]
PAD_EINT23 0x10005A00[13]{0x10005900[13] [0x10005E70[6:4] |- - 0x10005D00[14:12]
PAD_EINT24 0x10005A00[12][0x10005900[12] |- 0x10005510[8] |0x10005610[8] [0x10005D00[10:8]
PAD_EINT25 0x10005A00[12]{0x10005900[12] |- 0x10005510[9] [0x10005610[9] [0x10005D00[10:8]
PAD_PWRAP_SPIO_MI [0x10005A00[0] [0x10005900[0] |- 0x10005510[10]|0x10005610[10]{0x10005D10[6:5]
PAD_PWRAP_SPI0_MO|0x10005A00[0] [0x10005900[0] |- 0x10005510[11]{0x10005610[11]{0x10005D10[6:5]
PAD_PWRAP_INT 0x10005A00[0] [0x10005900[0] |- 0x10005510[12]|0x10005610[12]{0x10005D10[6:5]
PAD_PWRAP_SPI0_CK [0x10005A00[0] [0x10005900[0] |- 0x10005510[13]{0x10005610[13]|{0x10005D 10[6:5]
PAD_PWRAP_SPI0_CSN 0x10005A00[0] [0x10005900[0] |- 0x10005510[14]|0x10005610[14]{0x10005D 10[6:5]
PAD_RTC32K_CK 0x10005A00[1] [0x10005900[1] |- 0x10005510[15][0x10005610[15][0x10005D10[10:9]
PAD_WATCHDOG 0x10005A00[1] [0x10005900[1] |- 0x10005520[0] [0x10005620[0] |0x10005D10[10:9]
PAD_SRCLKENA 0x10005A00[1] [0x10005900[1] |- 0x10005520[1] [0x10005620[1] [0x10005D10[10:9]
PAD_URXD2 0x10005A00[2] [0x10005900[2] |- 0x10005520[2] |0x10005620[2] |0x10005D10[14:13]
PAD_UTXD2 0x10005A00[2] [0x10005900[2] |- 0x10005520[3] |0x10005620[3] |0x10005D10[14:13]
PAD_MRG_CLK 0x10005A00[2] [0x10005900[2] |- 0x10005520[4] |0x10005620[4] |0x10005D20[2:1]
PAD_MRG_SYNC 0x10005A00[2] [0x10005900[2] |- 0x10005520[5] |0x10005620[5] |0x10005D20[2:1]
PAD_MRG_DI 0x10005A00[2] [0x10005900[2] |- 0x10005520[6] |0x10005620[6] |0x10005D20[2:1]
PAD_MRG_DO 0x10005A00[2] [0x10005900[2] |- 0x10005520[7] |0x10005620[7] [0x10005D20[2:1]
PAD_KPROWO 0x10005A10[11]{0x10005910[11] [0x10005E80[2:0] |- - 0x10005D20[6:5]
PAD_KPROW1 0x10005A00[10]{0x10005900[10] [0x10005E80[6:4] |- - 0x10005D20[10:9]
PAD_KPCOLO 0x10005A00[10]{0x10005900[10] [0x10005E90[2:0] |- - 0x10005D20[10:9]
PAD_KPCOL1 0x10005A00[10]{0x10005900[10] [0x10005E90[6:4] |- - 0x10005D20[10:9]
PAD_JTMS 0x10005A00[11]{0x10005900[11] |- 0x10005520[12]|0x10005620[12]|0x10005D 20[14:13]
PAD_JTCK 0x10005A00[11]{0x10005900[11] |- 0x10005520[13]{0x10005620[13]{0x10005D 20[14:13]
PAD_JTDI 0x10005A00[11]{0x10005900[11] |- 0x10005520[14]|0x10005620[14]|0x10005D 20[ 14:13]
PAD_JTDO 0x10005A00[11]{0x10005900[11] |- 0x10005520[15]|0x10005620[15]|0x10005D 20[14:13]
PAD_SPI_CS 0x10005A00[14]{0x10005900[14] |- 0x10005530[0] |0x10005630[0] |0x10005D30[2:1]
PAD_SPI_CK 0x10005A00[14]{0x10005900[14] |- 0x10005530[1] |0x10005630[1] |0x10005D30[2:1]
PAD_SPI_MI 0x10005A00[14]{0x10005900[14] |- 0x10005530[2] [0x10005630[2] |0x10005D30[2:1]
PAD_SPI_MO 0x10005A00[14]{0x10005900[14] |- 0x10005530[3] |0x10005630[3] |0x10005D30[2:1]
PAD_SDA1 0x10005A10[0] [0x10005910[0] |- 0x10005530[4] [0x10005630[4] | -

PAD_SCL1 0x10005A10[0] [0x10005910[0] |- 0x10005530[5] |0x10005630[5] | -
PAD_DISP_PWM 0x10005A10[2] [0x10005910[2] |- 0x10005530[6] [0x10005630[6] |0x10005D30[10:9]
PAD_I12S_DATA_IN 0x10005A10[4] [0x10005910[4] |- 0x10005530[7] |0x10005630[7] |0x10005D30[14:13]
PAD_I2S_LRCK 0x10005A10[4] [0x10005910[4] |- 0x10005530[8] |0x10005630[8] [0x10005D30[14:13]
PAD_I2S_BCK 0x10005A10[4] [0x10005910[4] |- 0x10005530[9] |0x10005630[9] |0x10005D30[14:13]
PAD_SDAO 0x10005A00[15][0x10005900[15] |- 0x10005530[10][0x10005630[10]|-

PAD_SCLO 0x10005A00[15]{0x10005900[15] |- 0x10005530[11][0x10005630[11][-
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Name SMT IES PUPD/R1/R0O PULLEN PULLSEL DRV

PAD_SDA2 0x10005A10[1] [0x10005910[1] |- 0x10005530[12]{0x10005630[12]|-

PAD_SCL2 0x10005A10[1] [0x10005910[1] |- 0x10005530[13][0x10005630[13][-

PAD_URXDO 0x10005A10[5] [0x10005910[5] |- 0x10005530[14](0x10005630[14]|0x10005D40[10:9]
PAD_UTXDO 0x10005A10[5] [0x10005910[5] |- 0x10005530[15][0x10005630[15][0x10005D40[10:9]
PAD_URXD1 0x10005A10[5] [0x10005910[5] |- 0x10005540[0] [0x10005640[0] |0x10005D40[10:9]
PAD_UTXD1 0x10005A10[5] [0x10005910[5] |- 0x10005540[1] |0x10005640[1] |0x10005D40[10:9]
PAD_LCM_RST 0x10005A10[6] [0x10005910[6] |- 0x10005540[2] [0x10005640[2] [0x10005D40[10:9]
PAD_DSI_TE 0x10005A10[6] [0x10005910[6] |- 0x10005540[3] |0x10005640[3] |0x10005D40[10:9]

PAD_MSDC2_CMD

0x10005A30[2]

0x10005930[2]

0x10005E50[10:8]

0x10005D40[14:12]

PAD_MSDC2_CLK

0x10005A30[1]

0x10005930[1]

0x10005E50(6:4]

0x10005D50[2:0]

PAD_MSDC2_DATO

0x10005A30[3]

0x10005930[6]

0x10005E40[6:4]

0x10005D50[6:4]

PAD_MSDC2_DAT1

0x10005A30[4]

0x10005930(5]

0x10005E40[10:8]

0x10005D50[6:4]

PAD_MSDC2_DAT2

0x10005A30[5]

0x10005930[4]

0x10005E40[14:12]

0x10005D50[6:4]

PAD_MSDC2_DAT3

0x10005A30[6]

0x10005930[3]

0x10005E50[2:0]

0x10005D50[6:4]

PAD_TDN3

PAD_TDP3

PAD_TDN2

PAD_TDP2

PAD_TCN

PAD_TCP

PAD_TDN1

PAD_TDP1

PAD_TDNO

PAD_TDPO

PAD_RDNO

PAD_RDPO

PAD_RDN1

PAD_RDP1

PAD_RCN

PAD_RCP

PAD_RDN2

PAD_RDP2

PAD_RDN3

PAD_RDP3

PAD_RCN_A

PAD_RCP_A

PAD_RDN1_A

PAD_RDP1_A

PAD_RDNO_A

PAD_RDPO_A

PAD_CMDATO

0x10005A10[7]

0x10005910[7]

0x10005560[4]

0x10005660[4]

0x10005D50[10:9]

PAD_CMDAT1

0x10005A10[7]

0x10005910(7]

0x10005560(5]

0x10005660(5]

0x10005D50[10:9]

PAD_CMMCLK

0x10005A10[7]

0x10005910[7]

0x10005560[6]

0x10005660[6]

0x10005D50[10:9]

©2015-2018 MediaTek Inc.

Page1280f190

This document contains information thatis proprietary to MediaTek Inc. (“MediaTek”) and/or itslicensor(s).
Any unauthorized use, reproduction or disclosure of this documentin whole orin part is strictly prohibited.




MT8516A

Name

SMT

IES

PUPD/R1/RO

PULLEN

PULLSEL

DRV

PAD_CMPCLK

0x10005A10[7]

0x10005910[7]

0x10005560[7]

0x10005660[7]

0x10005D50[10:9]

PAD_MSDC1_CMD

0x10005A20[12]

0x10005920[12]

0x10005E40[2:0]

0x10005D50[14:12]

PAD_MSDC1_CLK

0x10005A20[11]

0x10005920[11]

0x10005E30[14:12]

0x10005D60[2:0]

PAD_MSDC1_DATO

0x10005A20[13]

0x10005930[0]

0x10005E20[14:12]

0x10005D60[6:4]

PAD_MSDC1_DAT1

0x10005A20[14]

0x10005920[15]

0x10005E30[2:0]

0x10005D60[6:4]

PAD_MSDC1_DAT2

0x10005A20[15]

0x10005920[14]

0x10005E30[6:4]

0x10005D60[6:4]

PAD_MSDC1_DAT3

0x10005A30[0]

0x10005920[13]

0x10005E30[10:8]

0x10005D60[6:4]

PAD_MSDCO_DAT7

0x10005A20(9]

0x10005920(9]

0x10005E10[14:12]

0x10005D70[2:0]

PAD_MSDCO_DAT6

0x10005A20[8]

0x10005920[8]

0x10005E10[10:8]

0x10005D70[2:0]

PAD_MSDCO_DATS

0x10005A20[7]

0x10005920(7]

0x10005E10[6:4]

0x10005D70[2:0]

PAD_MSDCO_DAT4

0x10005A20[6]

0x10005920[6]

0x10005E10[2:0]

0x10005D70[2:0]

PAD_MSDCO_RSTB

0x10005A20[10]

0x10005920[10]

0x10005E20[10:8]

0x10005D70[6:4]

PAD_MSDCO_CMD

0x10005A20[1]

0x10005920[1]

0x10005E20[2:0]

0x10005D60[14:12]

PAD_MSDCO_CLK

0x10005A20[0]

0x10005920[0]

0x10005E20[6:4]

0x10005D60[10:8]

PAD_MSDCO_DAT3

0x10005A20[5]

0x10005920[5]

0x10005E00[14:12]

0x10005D70[2:0]

PAD_MSDCO_DAT2

0x10005A20[4]

0x10005920[4]

0x10005E00[10:8]

0x10005D70[2:0]

PAD_MSDCO_DAT1

0x10005A20(3]

0x10005920(3]

0x10005E00(6:4]

0x10005D70[2:0]

PAD_MSDCO_DATO

0x10005A20[2]

0x10005920[2]

0x10005E00[2:0]

0x10005D70[2:0]

PAD_CEC 0x10005A10[9] [0x10005910[9] |- 0x10005570[9] [0x10005670[9] |-
PAD_HTPLG 0x10005A10[9] [0x10005910[9] |- 0x10005570[10]|0x10005670[10] |-
PAD_HDMISCK 0x10005A10[9] [0x10005910[9] |- 0x10005570[11]{0x10005670[11]| -
PAD_HDMISD 0x10005A10[9] [0x10005910[9] |- 0x10005570[12][0x10005670[12][-

The Peripheral Configuration Controller (pericfg)is used to control the res et, clock and bus setting of peripheral

subsystems. Each module insidethe peripheral subsystem has its own software reset and clock gated control

(power-down control). The hardware DCM (Dynamic Clock Management) of the peripheral subsystemis also

controlledinthe pericfg controller.In addition to the AP MCU, the modem MCU canalso usethis pericfg

controller to control specific modules clock-gated control (power-down control).

Pericfg provides the following control signals to the functional blocks inside the peripheral system:

=  Supports softwarereset control of each module inside peripheral subsystem

= Supports clock gated control of the modules insider peripheral subsystem by AP MCU

=  Supports DCM control of peripheral subsystem

= Supports bus setting (bandwidth limit/way enable/...) of peripheral subsystem
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Pericfg controller

SW Reset Control

DCM Control

Bus Setting

Figure 5-2. Pericfg Controller Block Diagram

The keypad supports two types of keypads:2*2 singlekeys and 2*2 configurabledoublekeys.

The 2*2 keypad can be divided into two parts:
=  The keypad interfaceincluding2 columns and 2 rows (see Figure 5-3 and Figure 5-4)

=  The key detection block provides key pressed, key released and de-bounce mechanisms.

Eachtime the key is pressed or released, i.e. something different in the 8x8 matrix, the key detection block
senses the change and recognizes ifa key has been pressed or released. Whenever the key status changes and
is stable, a KEYPAD IRQ will beissued.The MCU canthen read the key(s) pressed directlyin the KP_MEM1,
KP_MEM2, KP_MEM3, KP_MEM4 and KP_MEMS registers.To ensure the key pressed informationis not
missed, the status register in keypad will notbe read-cleared by the APB read command. The status register

canonlybe changed by the key-pressed detection FSM.

This keypad detects one or two keys pressed simultaneously with any combination. Figure5-7 Figure 5-8shows
the one key pressed condition. Figure5-8 (a) and (b) illustratethe cases of two keys pressed. Sincethe key
pressed detection depends on the HIGH or LOW level of the external keypad interface, if the keys are pressed
at the same time, and there exists a key that is onthe same column and the same row with other keys, the
pressed key cannot be correctly decoded. For example, ifthere are three key pressed: keyl = (x1, y1), key2 =
(x2,y2), and key3 =(x1, y2), both key3 and key4 = (x2, y1) will be detected, and therefore they cannot be

distinguished correctly. Hence, the keypad detects only one or two keys pressed simultaneouslyinany
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combination. More than two keys pressed simultaneouslyin a specific pattern will retrieve the wrong

information.

The 2*2 double keypad supports a 2*2*2 = 8 keys matrix. The eight keys are divided into four sub groups, and
each group consists of 2 keys and a 20 ohm resistor. Besides the limitation of the 2*2 keypad, 2*2 double
keypad has another limitation, whichis itcannotdetect two keys pressed simultaneously when the two keys
areinonegroup, i.e. the 2*2 double keypad cannotdetect key 0 and key 1 pressed simultaneously or key 3 and

key 4 pressed simultaneously.

(8x8 ) key matrix

o EEEEEE

O T T T

m T [ [ [ [T [T [T [

(T E

o _LJ _AJ AJ LJ _LJ LJ _LJ LJ

. ENIE I ES I E I E I S N Y
ESJESIESIES I ESIESIESIEY

Rl ESESESES | ES | ES ESpES
Figure 5-3. 2x2 Keypad Matrix (4 Keys)
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Figure 5-4. 2x2 Keypad Matrix (8 Keys)
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Figure 5-5. 8x8 Keypad Scan Waveform
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Figure 5-8. (a) Two Keys Pressed, Case 1; (b) Two Keys Pressed, Case 2

The baseband chipsethouses four UARTs. UARTs provide full duplex serial communication channels between

the baseband chipsetand external devices.

UART has both M16C450 and M16550Amodes of operation, which arecompatiblewith a range of standard
software drivers.The extensions aredesigned to be broadly softwarecompatiblewith 16550Avariants, but

certain areas offer no consensus.

In common with M16550A, the UART supports word lengths from 5 to 8 bits,an optional parity bitand one or
two stop bits and is fully programmable by an 8-bit CPU interface. A 16-bit programmablebaud rate generator
andan 8-bitscratch register areincluded, together with separatetransmitand receive FIFOs. Two modem
control lines and a diagnosticloop-back modeare provided. UART alsoincludes two DMA handshakelines,
indicating when the FIFOs areready to transfer data to the CPU. Interrupts can be generated from any of the

ten sources.

Note that UART is designed sothat all internal operationissynchronized by the CLK signal. This synchronization
results in minor timing differences between the UART andindustrystandard 16550Adevice, which means that

the coreis not clock for clockidentical tothe original device.

After hardwarereset, UART will bein M16C450 mode; its FIFOs canthen be enabled and UART can enter
M16550A mode. UART has further additional functions beyond the M16550A mode. Each of the extended

functions can be selected individually under software control.

UART provides more powerful enhancements than the industry-standard 16550:

Hardware flow control
This feature is very useful when the ISR latencyis hard to predict and control inthe embedded applications.

The MCU is relieved of havingto fetch the received data within a fixed amount of time.

Note thatin order to enable the enhancements, the enhanced mode bit, EFR[4], must be set. IfEFR[4] is not
set, IER[7:4], FCR[5:4], cannot be written and MCR[7] cannot be read. The enhanced mode bit ensures that
UART is backward compatible with the software that has been written for 16C450 and 16550A devices.

= Provides three channels
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. DMA, pollingorinterruptoperation

= Supports word lengths from 5 to 8 bits, with an optional parity bitand one or two stop bits
. Three UART ports for hardwareautomatic flow control (UARTO, UART1, UART2)

= Supports baud rates from 110bps up to 961,200bps

= Baud rateauto detection function

baudi ? divisor

clock <t

TX EIEO TX Machine ————»  uart_tx_data

APB Bus APB

BUS <«— RXFIFO + .
= RX Machine «——  yart_rx_data

»
»

——»>  Modem ————» Modem Outputs

—— —
Control Modem Inputs

Figure 5-9. UART Block Diagram

The USB controlleris configured for supporting 8 endpoints to receive packets and eight endpoints to send
packets except for endpoint 0. These endpoints can be individually configured in the software to handle either
Bulk transfers, Interrupttransfers or Isochronous transfers. There are eight DMA channels and the embedded
RAM sizeis configurablesizeup to 8K bytes. The embedded RAM can be dynamically configured to each
endpoint. As the hostfor point-to-pointcommunications, the controller maintains a frame counter and

automatically schedules SOF, Isochronous, Interruptand Bulk transfers.

The followingtableliststhe unified USB IP features.
= USB 2.0 device
=  Endpoint: 8Tx, 8Rx, EPO
= 8 DMA channels
= Embedded RAM up to 8KB
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=  UTM + 16binterface

= CPU slaveinterface—AHB Asynchronous design

=  DMA master interface—AHB busyfree asynchronous design

|

MHIFQMU
(USBQ)

BA Protogdl

usB2.0

USB_TOP

usB2.0

RISC CPU Rrptocol

usB1.1

MT8516A

Al A Protdcol or

M Projocol

L

UTM| Protocol

USB_SIFSLV

uUsB2.0 PHYD

uUsSB2.0 PHYD

I°C Interfdce

Figure 5-10. USB Controller Block Diagram

The full USBPHY features include USB2.0 PHYD and PHYA macro control registers.Italsoincludes a frequency

meter for USB2.0 PHYA monitor clock.The registers can be accessed by 12Cinterface (FT). The defaultmode is

accessingregisters by AHB. After Oxfe (I2C access only)is configured to 8'h01, the register filewill beinthe 12C

mode (accessingregisters by 12C).

= USB2.0

= USB2.0 PHYD control registers for PHYD macro setting

=  USB2.0 PHYA control registers for PHYA characteristictuning
=  Force USB2.0 UTMI interfacefor FT tests
=  Force USB2.0 PHY analogpower-down in ATPG mode

=  Frequency meter for USB2.0 PHYA monitor clock

= Accessing PHY registers by AHB slaveinterface
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= Accessing PHY registers by 12C interface

MT8516A

PO P1 P2 P3 PO P1 P3
UART USB2.0 | USB2.0 | USB2.0 | USB2.0 UsB11 UsB11 usB11 usB11
controller MAC MAC MAC MAC MAC MAC MAC MAC
A J A
y Y Y y Y
scl SCL
(i
<;: ush_sif_slave .
sdin
4 pevas
sdout | SDA
N T T N O TN T T T T
UsSB2.0 uUsB2.0 USB2.0 UsSB2.0 usei1 | useit | ussir | usei1
PHYD PHYD PHYD PHYD oad | Pao | PaD | PAD
Macro Macro Macro Macro
USB20PHYA | | USB20PHYA | |USB20PHYA| |USB2.0PHYA PO P1 P2 P3
Macro Macro Macro Macro
PO P1 P2 P3
Figure 5-11. USBPHY RegFile Block Diagram
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Ccs N » CSN
ScK »| sck

MASTER SLAVE
MOSI » MOSI
MISO |« MISO

Figure 5-12. Pin connection between SPI master and SPI slave

The SPIl interfaceis a bit-serial, four-pin transmission protocol. Figure 5-12 is an example of the connection
between the SPI master and SPI slave. The SPI interface controller is a master responsible for the data
transmission with the slave.

Table 5-4. SPI Controller Interface

MT8516A

Signal name Type Description
CS_N 0 Low active chip selection signal
SCK 0 The (bit)serial clock
MOSI 0 Data signalfrom master output to slave input
MISO | Data signalfrom slave output to masterinput
| | |
| | CS_N |
| | idle time |
— Data Transmission XK >
| | |
CS_N
T T
H CS_N setup time CS_N hold time H
SCK ‘ ‘
(CPOL=0)
SoK Edge 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
SCK
(CPOL=1)

SAMPLE MOSI/MISO
(CPHA=0)

SAMPLE MOSIMISO
(CPHA=1)

(N N N N N

Figure 5-13. SPI Transmission Formats
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Figure 5-13 shows the waveform duringthe SPI transmission. The low active CS_N determines the startpoint

and end point of one transaction. The CS_N setup time, holdtime andidletime arealso depicted.

CPOL defines the clock polarity in the transmission. Two types of polarity can beadopted, i.e. polarity0and
polarity 1. Figure5-13 is an example of both clock polarities (CPOL).

CPHA defines the legal timingto sample MOSI and MISO. Two different methods can be adopted.

The features of the SPI controller (master) arelisted below:

e ConfigurableCS_N setup time, hold time andidletime
e  ProgrammableSCK hightime and lowtime
e Configurabletransmittingand receiving bitorder
e Two configurable modes for the sourceof the data to be transmitted.
— InTX DMA mode, the SPI controller automatically fetches the transmitted data (to be put on the
MOSI line) from memory
— InTX FIFO mode, the data to be transmitted on the MOSI line are written to FIFO before the start
of the transaction
e Two configurable modes for destination of the data to be received.
— InRX DMA mode, the SPI controller automatically stores the received data (from MISO line) to
memory
— InRX FIFO mode, the received data keep being in RX FIFO of the SPI controller.The processor
must read backthe data by itself
e Adjustableendianorder from/to memory system
e  Programmablebyte length for transmission
e Unlimited length for transmission. This isachieved by the operation of PAUSE mode. In PAUSE mode,
the CS_N signal keeps beingactive (low) after the transmission. At this time, the SPIl controllerisin
PAUSE_IDLE state, readyto receive the resume command. The state transitionisshownin Figure5-14.
e Configurableoptionto control CS_N de-assertbetween byte transfers.The controller supports a
special transmission formatcalled CS_N de-assertmode. Figure 5-15 illustrates the waveform in this

transmission format.
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Figure 5-14. Operation Flow with or without PAUSE Mode
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Figure 5-16. Block diagram of SPI
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There are three sets of controllers of memory card, which support SD/SDHC/eMMC and SDI02.0/3.0 protocols

respectively. The MSDC controlleris configured for supporting pio mode and dma channel to communicate

with others parts of systems.

MSDC module contains:
= |nterfacewith MCU by AHB bus
= 32-bitaccess on AHB bus
= 32-bitaccess for control registers
= 8-bit/16-bit/32-bitaccess for FIFO in PIO mode
= Built-in 128 bytes FIFO buffers for transmitand receive
=  Built-in CRCcircuit
= Basic DMA mode, basic descriptor mode, and enhanced descriptor mode for SD/MMC
= Interrupt capabilities
= Do not supportSPI mode for SD/MMC memory card
= Do not supportsuspend/resume for SD/MMC memory card
=  SupportSD3.0 SDR104, data rateup to 208x4Mbps
=  SupportSD3.0 DDR50, data rate up to 50x4x2Mbps(4-bitwith clock dual edge)
= Support e-MMC boot-up mode
= 256 programmableserial clock rates on SD/MMC bus from 100kHzto 208 MHz

=  Carddetection capabilities
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AXI master bus/
AHB master bus

hclk_ck

AHB slave bus

msdc_src_ck

MSDC is mainly composed of three parts :MSDC_GDMA, MSDC_CORE and MSDC_REG .

MSDC_TOP
32b 32b
MSDC_GDMA
32b 32b
MSDC_REG

MSDC_CORE

Figure 5-17. MSDC Block Diagram

MSDC_REG: registers to configurethe MSDC.
MSDC_CORE: main controller of MSDC, whichimplements the transfer between hostand device.
MSDC_GDMA: DMA engine, which transfers data between MSDC and memory.

==

MSDC_CLKPAD

MT8516A

MSDC_CMDPAD sb/
spio/
= MMC/
MSDC_DATAPAD eMMC

MSDC_DSPAD

MSDC, a general memory device, is designed for mobiledevices and aims to offer the high throughput data

transfers and smallrandomdata performance by outside devices considering power consumption and data

security. The communication protocol between controller and deviceis based on an advanced 11- or 6-signal

bus. Details are provided in the followingtable.

Table 5-1. MSDC Sharing Pins

No Name Type MMC SD MsS MSPRO Description

1 eMMC _CLK (6] CLK CLK SCLK SCLK Clock

2 eMMC DS | RCLK

2 eMMC_DATO 1/0/PP DATO DATO SDIO DATO Serial Data line bit0
3 eMMC _DAT1 1/0/PP DAT1 DAT1 DAT1 Serial Data line bit 1
4 eMMC _DAT2 1/0/PP DAT2 DAT2 DAT2 Serial Data line bit 2
5 eMMC _DAT3 1/0/PP DAT3 DAT3 DAT3 Serial Data line bit 3
6 eMMC _DAT4 1/0/PP DAT4 Serial Data line bit4
7 eMMC _DAT5 1/0/PP DAT5 Serial Data line bit5
8 eMMC _DAT6 1/O/PP DAT6 Serial Data line bit 6
9 eMMC _DAT7 1/0/PP DAT7 Serial Data line bit 7
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10 eMMC _CMD 1/0/PP CMD CMD BS BS Command / Bus State
11 SD_WP | WP Write Protect
12 SD_INS | VSS2 VSS2 INS INS Card insertion

All I/0O pads include pull-up resistor and pull-down resistor becausethey are shared by the Memory Stick and
SD/MMC Memory Card. Pull-down resistor for these pins can be used for power saving. All the embedded pull-
up and pull-down resistors can bedisabled by programmingthe corresponding control registers if the optimal
pull-up or pull-down resistoris required on the system board. The pin SD_WP (Write Protection) is valid only
when the controlleris configured for SD/MMC Memory Card. It is used to detect the status of Write Protection
Switch on SD/MMC Memory Card.

Communication over the SD bus is based on command and data bit streams that areinitiated by a startbitand

terminated by a stop bit.

f JF Y \ Y {
CLK A I 3 A h 'y

—=

cMD (ssn) X 0 bl 1 X 0 X (eid) X
—— </

DAT (ssm X 1 X 0 X 1 X (eid) X
— pe—

Figure 5-18. MSDC Transfer Waveform

The NFI and ECC engine (inthe NFI mode) canautomatically generate ECC syndromebits when programming
or reading from device. If the user approves the way itstores the syndrome bits inthe sparearea for each
page, the HW_ECC mode can be used. Otherwise, the user prepares the data (that may contain the operating
system information or ECC syndrome bits) for the sparearea with another arrangement. Inthe former case, the
NFI and ECC engine (in NFI mode) checks the syndrome bits when reading device. The ECC module features

BCH code, which is capableof correcting up to 80-bits errors within one sector.

MT8516A provides NAND flash interface of SLC/MLC/TLC NAND. The NAND FLASH interfacesupports the
following features.

. Legacy NAND flash timingcontrol
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= Toggle NAND(v1.0) flash timingcontrol

= ONFI NAND (v2.x) flash timing control

. ECC (BCH code) acceleration capable of 80-biterror correction (with ECC engine)
= Programmable page sizeand sparesize

. Programmable FDM data sizeand protected FDM data size

. Word/byte access through APB bus

= DMA for massivedata transfer
. Latch sensitiveinterruptto indicateready statefor read, program and erase operation
. Programmablewaitstates,command/address setup and hold time, read enable hold time and

write enable recovery time
. Support 2-chip selection for NAND flash parts.
= Support 8bits Legacy |/O interface, 8bits TOGGLE/ONFI NAND 1/0O interface.
. CRC16
= Randomizer(TOSHIBA/SAMSUNG)

IRQ Ctrl
A
NLI_ARBITOR ECC Engine
EGRANT EREADY DAT;\ SYM_REQ SYM
h h A &
BUS NFLIRQ_B  EBUSREQ y v v >
ﬁ > A I\ DMAREQ EREADY_NFI DATA_REQ Data SYM_ACK
AHB  N\———/ - NRB
CMD_BYTE
Interface DATA -
—V\ REQ—H] REQ NCLE
COMIROE ACHe—| ACK NALE
COMMAND NF FIFOCON | NFI_MAINCON WDATA_BYTH— MUX [VPATABITE MERLE
ADDRESS - RDATA_B|VTE NRE_B NAND
RDATA_BYTE*—
NTERRUPT NFI_EIF0) Nce_B Flash
STATUS NFI_LOCK NDI
N~ Ecc
NDO
NFI_REG | oaT0s
NDOE
PROGRAM_STATE(from NFI_EIF)
RD_LATENCY, WR_LATENCY, CAD_HOLD, C2R_LATENCY, W2R_LATENCY(to NFI_EIF) l/

Figure 5-19. Nand Block Diagram
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Serial flash controlleris always a platformwhich can send different commands to flash to program or read. It

has two differentmodes to read flash data:cpudirectaccess or flash dma. The system alsocanbootup from

flash.

=  CPU access serialflash

= Check sum for serial flashread data

=  System boot up from serial flash

= Supports 4byte address mode, compatible 3byte address mode.

= Supports 4bitoutput & 4bitl/O read mode, compatiblesinglebitmode and dual bitmode

=  Readsserial flash data through direct memory map, or dma path.

The module has three buses:

=  APB slaveforserialflash controller register read/write.

= AXlslavefor CPU directaccess spi nor devicethrough memory map

=  AXI master for sflash dma moves data from spi norto dram/sram.

flash_arbinsures only onemode access spi nor device

sf_prefetch has a32*32 sramto store prefetch data.

macro_sf_top has a delay-chaintoadjustl/O bus skew.

= APB slave

il
spi nor flash interface {L
1 I flash_
— checksum
sf_reg
#?A# axi_flashif /I—I—l
AXl slave ‘
ﬂ: d::b SFLASH
- macra_sf_top
1
"
et =f_prefetch
h@u# _bridge
nor || sflash |4
AXl master - N _dma [NV
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Figure 5-20. Flashif Block Diagram

The auxiliary ADCunitis used to identify the plugged peripheral and performtemperature measurement.
There are sixteen inputchannels supporting diverseapplications,such as temperature measurement and light

sensor.

Each channel can operate inthe immediate mode. In the immediate mode, the A/D converter samples the
valueonce onlywhen the flaginthe AUXADC_CON1 register is set. For example, if the flagIMMO in
AUXADC_CON1 is set, the A/D converter will samplethe data for channel 0. The IMM flags haveto be cleared
andset againtoinitializeanother sampling. The valuesampled for channel Ois storedinregister
AUXADC_DATO, andthe valueforchannel 1isstoredinregister AUXADC_DAT1 and soon. If the AUTOSET(x)
flaginthe register AUXADC_CONO is set, the auto-sampling function will beenabled in channel(x). The A/D
converter samples the data for the channel(x) in which the correspondingdata register is read. For example,
when the datainregister AUXADC_DATO isread,the A/D converter will samplethe next valuefor channel 0
immediately, provided that the AUTOSETO flagis set.

Ifthe multiplechannels areselected at the same time, the task will be performed sequentially on every
selected channel from high to low. For example, if AUXADC_CON1 is setto Ox7f, i.e. all sevenchannels are
selected, the statemachine inthe unitwill startsamplingfromchannel 6 to channel 0 and savethe values of

each inputchannel inthe respective registers.

The PUWAIT_EN bitinregister AUXADC_CONS3 is used to power up the analogportinadvance, ensuringthat
the power is ramped up to a stablestatebefore A/D converter starts the conversion.The analogpartis
automatically powered down after the conversionis completed.

Besides, there areseveral embedded temperature sensors.To measure their temperature, the module accepts

signalsfromthermal controller. The measurement resultis ableto be read inthe command register of the

thermal controller.

Table 5-5 describes the features inthe AUXADC module.

Table 5-5. AUXADC Features

Item Main function Description

1 Immediate analog-digital conversion In immediate mode, it supports a uto-set option.

Related command registers: AUXADC_DET_VOLT, AUXADC_PERIOD,
AUXADC_DEBT, AUXADC_SEL

2 Background detectionandinterrupt
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Item Main function Description

3 Temperature measurement

SW controls the AUXADC through the APB bus. Once the hardwarereceives the command, itwill trigger
AUXADC channel samplingautomatically.

PDN_AUXADC
ABB_A35
MIXSYS "
A TDM/—\iAUXADCSTRl lQB\TﬁEN F13M_EN thlTiEN MCUSYS 1A
AUTOSET_STR ADC_SDAT DAQ vin
IMMEDIATE_STR AD(E;RD A
< | SYNCHRONOUS_MOD! d ses SPLO
APB BUS PUWAIT_EN ADQ_: B
AUXADC_SI o le—SoMP [ |
AUXADC_REG AUXADC_CORE s Solmadl || SAees ADC =
CLR_SYNCMODE F
1.0
< SEL_LATCH [7:0] T4 CSH " | >
-
< ADC_STATE T$_CIN| Touch Pangl
ADC_LATCH ADC_S Signals
I

T I Latch_Data A

ADC_PD

ADC_SEL_IN ADC_SEL_OUT

Figure 5-21. Block Diagram of AUXADC

Successive-approximation-register (SAR) ADC provides a low power consumption, cost-effectiveand medium
resolution. The AUXADC is SAR ADC architecture.

Here is an 8-bitconversion example. Vger is the reference voltage of AUXADC.

The AUXADC implements a binarysearchalgorithm.The initial register Vpavaluecompared to the inputvoltage
Vinis a mid-value between (278-1) and 0. The valuerepresents Vger /2. If Vinis bigger than Vpa, the comparison
output will be1, and the MSB-bit will be 1. On the contrary,the MSB bitwill be 0. Subsequently, bit 7 will be
setto 1, and another comparisonis done.Bit 6 to bit 0 will beexecuted as the previous action. Then, the 8-bit

digital valuewill beavailable.
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Comparator
W P
Voa .
Vrer
Digital-analog 8-bit

T 7| converison SAR digital logic

Voa
8/8 Vrer |
7/8 Vger|
6/8 VRer |
5/8 Vrer |
4/8 Vger
3/8 VRer
2/8 Vger|

Vin
1/8 VRree|
bit8=0 |bit7=0|bit6=1 bit5=0/bit4=1 |bit3=0; bit2=1 bitt=1 pito=o;  COMParison

Figure 5-22. SAR ADC Architecture and Conversion

Table 5-6 shows the design partition.

Table 5-6. AUXADC Design Partition

Sub module name (hier1) Description
AUXADC Top module
AUXADC_REG APB commandregisters
AUXADC_SIF ADCserial interface with the module SADC_SIF
AUXADC_DEBUG Debugging signal selection
AUXADC_MONITOR Background detectionand generate interrupt
AUXADC_CORE AUXADCstate machine and handle samplingsequence
SADC_SIF Generate signals to analog part and transfer ADCresult to the module AUXADC
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12C (Inter-1C)/SCCB (Serial Camera Control Bus)is a two-wire serial interface. The two signals areSCL and SDA.
SCLis aclocksignalthatis driven by the master. SDA is a bi-directional data signal thatcan be driven by either

the master or the slave. This generic controller supports the master roleand conforms to the 1 2Cspecification.

. I12C compliant master mode operation

° Adjustableclock speed for LS/FS mode operation
. Supports 7-bit/10-bitaddressing

. Supports high-speed mode

. Supports slaveclock extension

. START/STOP/REPEATED START condition

. Manual transfer mode

. Multi-write per transfer

. Multi-read per transfer

. Multi-transfer per transaction

. Combined formattransfer with length change capability.

. Active drive/wired-and /0 configuration

. Repeated startmultipletransfer

The controller offers manual mode.

When the manual mode is selected, in addition to the slaveaddress register, the controller has a built-in 8-byte
deep FIFO which allows MCU to prepareup to 8 bytes of data for a write transfer, or read up to 8 bytes of data

for a read transfer.

This controlleris designed to be as generic as possiblein order tosupport a wide range of devices that may
utilize differentcombinations of transfer formats. Here arethe transfer formats supported through different

software configurations:

Wording convention note

. Transfer = Anything encapsulated within a Startand Stop or Repeated Start.

= Transfer length = Number of bytes within the transfer
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. Transaction=This is the top unit. Everything combined equals 1 transaction.

] Transaction length = Number of transfers to be conducted.

Single byte access

Master to slave dir

Slave to master dir

Single Byte Write
S Slave Address A DATA A
Single Byte Read
S Slave Address A DATA nA
Multi byte access
Multi Byte Write
S Slave Address A DATA A
N bytes + ack
Multi Byte Read
S Slave Address A DATA

Multi-byte transfer + multi-transfer (same direction)

Multi Byte Write + Multi Transfer

Al
nA
¥ N bytes + ack/nak J

Multi Byte Read + Multi Transfer

Sl
Ad3¥§ss A DATA A |E| + wait time +
N bytes + ack/nak
X transfers J

Multi-byte transfer + multi-transfer w RS (same direction)
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Slave A/ .
Address A DATA nA |E| + wait time +
N bytes + ac[énak
X transfers J
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Multi Byte Write + Multi Transfer + Repeated Start

Slave
Address & e - |E|

N S

N bytes + ack/nak

X transfers —/

Multi Byte Read + Multi Transfer + Repeated Start

Slave A/
+ Addess | A | DATA |0 + H
N bytes + ac[énak

X transfers J

Combined write/read with Repeated Start (direction change

Note: Only supports write and then read sequence. Read and then write is not supported.

Combined Multi Byte Write + Multi Byte Read

Slave Slave
Address A el B Address A DATA g8 E|

N S N S

N bytes + ack/nak M bytes + ack/nak

Repeated start multiple transfer (write/read)

Multi Byte Write + Multi Transfer + Repeated Start

Slave
+ +
Address |A| | DATA |A E E|
) M bytes + ackinak

& / X transfers —/

Transfer length “N” and slave address can
be changed after each transfer finished
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Multi Byte Read + Multi Transfer + Repeated Start

al

. Aﬁ';r:s Al | DaTa

] 7

Tt

N\bylés +ackinak
F

N N / X transfers

Transferlength “N” and slave address can
be changed after each transfer finished

Timing l\’\llll:slgr Transactio
Control n Status
Control
- 12C Bus
TX/RX 1o Condition
APB Interface| | Apbregs |q—p| Fifo Ll | A lgp] ‘ > »| Detection +
8bytes deep s Master Transaction FSM 1/0 Mode

12C Master

select

Figure 5-23. 12C Block Diagram

MT8516A

12C Bus

Three generic pulse-width modulators areimplemented to generate pulsesequences with programmable

frequency andduration for LCD backlight, charging or other purposes. Before enabling PWM, the pulse

sequences must be prepared inthe memory orregisters.Then PWM will read the pulsesequences to generate
randomwaveform to meet all kinds of applications (refer to figure below).
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DATA

o pwM | — L

32-bit

Figure 5-24. PWM Generation Procedure

= Old mode, FIFO mode
. Periodical memory and random mode

. Sequential output mode and 3DLCM mode

PWM_AHB_

PWM_Arbiter
AHB bus Master -

A

(XX ]

To PAD

A4 °
[J
PWM_Data_ PWM ) _|—|_|—T_|—|
Access Generation B Waveform
output

PWM Units 0~4

Figure 5-25. PWM Block Diagram

The sys_timeris a 64-bit, non-stop, always-on up-counter which is used as universal timerin system.The

counter valueof sys_timeris passingto APMCU, SCP, and other micro-processorsto provide unify system

timestamp between OSs (Android Linux, RTOS ...etc).

MT8516A
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The system timer includes following functions:

A 64-bit, always-on up-counter (this counter is defaultenabled ticking with 13MHz clock period)
Clock divider to allow timer ticking with 26MHz/13MHz/6.5MHz clock period

HW counter increment offset compensation when switchingto 32KHz clock source

12 x 32-bitcounter timeout value(read as 32-bitdown counter)

Security access permission control for each control registers (with one-time lock bit)

Below is the sys_timer block diagram.

System Timer Counter 62bit
! —» To CPU/GPU/SCP/PWR_MCU

| » Binary2Gray
“d1 Y I »  64bit L sys timer_irq[0]
. comparator
4793 ———» , | ;
| incr_offset
d397 ———> i
. | >« cnttval0[31:0]
4198 ———> £ 64-bit
Up counter | 64bit 3 sys_timer_irg[1]
" comparator
| 1
» e cnttvall[31:0]
clk | N
Y | _
{ck_sel, ck_div} |
26M v .
» Glitch-free clk | » 64b'tt > sys_timer_irg[n]
39K CK_MUX [ div | compfra or
 —
» e .
T | > |« cnttvalN[31:0]
26m _dis I

Figure 5-26. sys_timer Block Diagram

The GPT includes five 32-bittimers and one 64-bittimer. Each timer has four operation modes, which are ONE-
SHOT, REPEAT, KEEP-GO and FREERUN, and can operate on one of the two clocksources, RTC clock (32.768kHz)
and system clock (13MHz).
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The four operation modes for GPT are ONE-SHOT, REPEAT, KEEP-GO and FREERUN. See Table 5-7 for the

functions of each mode.

Table 5-7 GPT Operation Mode

Auto Increases when EN=1 [ When COUNTn equals Example: Compare is set to 2
Mode Interrupt
Stop and ... COMPAREN *Bold means interrupt
Stops when COUNTn
ONE-SHOT Yes Yes ENis resettoO. 0,1,2,2,2,2,2,2,2,2,2,2,...
equals to COMPAREN
REPEAT No Yes CountisresettoO. 0,1,2,0,1,2,0,1,2,0,1,2...
Resetto Owhen
KEEP-GO No Yes 0,1,2,3,4,5,6,7,8,9,10,...
overflow
Resetto Owhen
FREERUN No No 0,1,2,3,4,5,6,7,8,9,10,...
overflow

Each timer canbe programmed to select the clocksource, RTC clock (32.76kHz) or systemclock (13MHz). After

the clocksourceis determined, the divisionratio of the selected clock can be programmed. The divisionratio

canbe fine-granulatedas 1,2, 3,4 to 13 and coarse-granulated as 16,32 and 64.

32bit
64 bit
APXGPT
T T
|
32kHz " > !
I |
13MHz : > Gl I
|
! I
| L[] ePT2 o
| \ o eep
| | ”| Control
'L T ePT3
e |
! I
|
1| 7] ePTa (— |
| > | IRQ
! 5 MCcu
| "l GPT5 | |
g |
! I
L | ePTe !
! ' I
! I

©2015-2018 MediaTek Inc.
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Inthe audio platform, thermal management is very fundamental. The thermal management controls the
platform computing performance to achievethe requirement and maintain the IC within the temperature

constraints. Operationintemperature over for a long time will havea risk of damage for IC reliability.

In MT8516A, several temperature sensors areembedded in possiblehotspots on the die. The thermal
controller module executes a periodic measurement for each hot spot. The temperature readings arereadable
for software.

In order to minimizethe software effort of temperature monitoring, the thermal controller will generate

interrupts informing the CPU of abnormal condition.

= Support up to three thermal sensors
=  Periodic temperature measurement
=  Temperature monitoring

= Different type of low pass filter for thermal sensor readings

There are microprocessors inthe MT8516A and their max frequency is over G Hz and the transistor countis
alsolarge. The microprocessors consumea high percentage of whole chip power consumption. In addition to
microprocessor power consumption, EMI is also a source of power consumption because itprovides high
DRAM data bandwidth to other modules in MT8516A.

The MT8516A Thermal controlleris implemented for software to operate with a pre-defined temperature
range soas to avoid function failureandreliabilityissues. According to the temperature measurement, the

system performance can be adjusted. And system design for power dissipation canbealso monitored.

The hottest locationinthe MT8516A may be different in different scenarios. When the thermal controller
informs the software of an abnormal condition, the following power reduction action should bean efficient

andlow latency.
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CPUSYS

CPU
0

CPU
n

On-die
PNP

ABB

]
L XP
TP

— XBeing

[ ADCIN

_1"_| | i_
Lﬁ"

On-die
PHP

PeriSYS

CH_SEL

Thermal
| | AUXADC Controller

Figure 5-28. Implementation of CMOS Temperature Sensor

O "z

.................................................... HOT threshold

ADC value
Small
wenmreaneeeess HOTZNORMAL threshold
High offset
Low offset P
wrmermmreene= L OLD threshold
Lan:ge

Figure 5-29. System Temperature Measurement Block Diagram
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The IRRX module can receive the Infra-Red signal and can support NEC protocol, RC5 protocol, RC6 protocol.

This IRreceiver can decode various IR transmission protocols. They could be divided into two groups. Oneis

pulse-width coding such as NEC IR transmission protocol; the other is bi-phasecoding, for example, RC5, RC6,

RCMM. Figure5-30 is an example for pulse-width coding. We can decode the signal by the length of pulse

width. Figure 5-31 is an example for bi-phasecoding. We can decode the signal by a constantperiod sampling

pulse.
Bit Time T T
Bit Value 0 0
(Mote that a = 1" is longer than a “0".)

Figure 5-30. Pulse-width Coding

Logic O

1 bit period
‘ 1.7TTEms

.

Logic 1

1 bit period
17776 ms

Figure 5-31. Bi-phase Coding
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P RCMM IR Decoder —P»

- Software IR
Decoder

IR Decoder output
irrx_in P  NECIR Decoder +—P»| MUXTL

»  RC5 IR Decoder —P

P RC6 IR Decoder +p

Figure 5-32. Infrared-Receiver Block Diagram

IP201,a 10/100 MAC controller,is compliantwith 802.3 standards. Itsupports power management with Energy
Efficient Ethernet and Wake-on-LAN specification. Flow control is provided for half-duplex and full-duplex
mode. For packet transmission andreception,itsupports IPv4/UDP/TCP checksum offload and VLAN tag

insertion.

= Dynamically configurableto support 10/100M with MII/RMII

. EEE (Energy Efficient Ethernet) Mllsignalingaccordingto the IEEE802.3az specification

= CRC-32 checking with optional forwarding of the FCS field to the user application

. CRC-32 generation and append on transmitor forwarding of user application provided FCS

. Optional MAC address comparison on receiveand overwrite on transmitwith programmable

promiscuous mode operation

. Optional multicastaddress filteringwith 512-bin hash codelookup table on receive

. Operational Ethernet Pause Frame generation from FIFO congestion thresholds

. Optional Ethernet Pause Frame (802.3 Annex 31A) termination providing fully automated flow
©2015-2018 MediaTek Inc. Page1590f190
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control without any user application overhead

] Optional Magic packetdetection

] Support for VLAN tagged frames accordingto |EEE 802.1Q specificationin bothtransmitand
receive

= Support TX/RX IPv4/UDP/TCP checksum offload

] Clause22 and Clause45 MDIO master interface for PHY device configuration and management

5.18.3 Block Diagram

ethernet_top

nic_ext_clk

MIT/RMIT to phy >

mac_clk
nclk

ether_gnic_top

Figure 5-33. Ethernet MAC Top Block Diagram

5.18.4 Theory of Operations

5.18.4.1 MAC Receive

5.184.1.1 Overview

The MAC receive engine performs the followingtasks:

=  Check Frame Framing
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=  Remove Frame preamble and Frame SFD field

= Terminate PauseFrames

=  Support 16 (15 of them are optional) configurable DA to check received DA. If not match, the packet
will bedropped.

=  Drop processing of oversizeframe and short frame.

= Calculateand verify CRC-32

=  Writereceived Frames inthe Core receive FIFO

= |[Pand TCP/UDP checksum

= DMA to write packet data from receive FIFO to external memory.

= DMA interface transferto AHB

MAC Core checks for the startframe delimiter (SFD) byte. Before SFD, 0~7 bytes preambleis acceptable.

The following shows cases of no preamble and odd preamble.

0 1 2 3 4 5 ] 7 8 8 10 11

e LT

R0
R ® ® 5 O DA | DA | DA | DA
Figure 5-34. Waveform in No Preamble Case
0 1 2 3 4 5 6 7 - 8 9 10 11
oo UL
RXDV
RXD 5 5 5 5 D | DA | DA | DA | DA

odd preamble

Figure 5-35. Waveform in Odd Preamble Case
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The NIC does not check the correction of length field. An internal counteris used to calculateframe length. If
calculated length < 64 byte, then drop as a runt packet. Ifcalculated length> 1518 (or 1522,1536, by
configuration), then assertoversizeindication in frameinformation and this packetwill be optionally dropped
in DMA.

Control and VLAN frames (Frame Length / Type field 0x8808 and 0x8100 respectively) are processed by the

Core as describedinthe two followingsections.

The NIC supports 802.1q tag-based VLAN ingress check,and itcan support up to 4 VLANs, setinregisters,
where these VLAN IDs can be anyin 4KVLAN space.Internally, the controller uses 4 bits of "My VLAN 1D
Control Register" to enable VLAN ingress check for each pre-defined VLAN ID.

When atleastone of the pre-defined VLAN ID is enabled, RX MAC will comparethe pre-defined VLAN ID with
the tagged VID of the received packet. If one of them is matched, the packet will bereceived, otherwise, it will
be dropped, and the relevant MIB counter will be increased by 1 accordingly. Please notethat VLAN ingress
check has no effect on non VALN tagged packet. When a received packetis VLAN-tagged, the tagcanbe
stripped from the packet or retained with the packet. No matter VLAN tagis stripped or not, the VLAN tag
information will bestamped at RX Descriptor.

Pauseframe are not transferred to the receive FIFO.

A pauseframeis valid only,ifall thefollowing conditionsarevalid:
= Length / Type is set to 0x8808
. The Opcode immediately followingthe Length / Type fieldis 0x0001
. The frame MAC destination address is either the configured unicastaddress (Registers
MAC_ADDR_0 and MAC_ADDR_1) or the control frame multicastaddress 01-80-c2-00-00-01
. The frame has avalid CRC
. The frame has a length of 64 octets
Check if the received packetis a pauseframe and generate signal to pauseTX (pause_tx) when receiving pause

on frame.

The CRC-32 fieldis always checked in the received side. The CRC polynomial, as specified in the 802.3 Standard,

I1S:

FCS(X) = X 324X 26 +X 23+X 224X 16 +X 124X 11+X 10+X 8 +X 74X s +X 24X 24X 1+1
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The 32 bits of the CRC valueare placedinthe FCS field sothat the X31 term is the right-most bit of the first
octet. The CRC bits arethus received inthe followingorder:X31, X30..., X1, X0.

Ifa CRC-32 erroris detected, the frame is marked invalid and theframe status bit 1indicatinga CRCerroris set
to Illll

Followingis grx_main module for packetreception and CRC error check.

Inreceive, the MAC does not remove the paddingoctets even ifthe Payloadlengthsis less than 46 Bytes (42
Bytes for VLAN tagged frames)

Since NIC does not do length field checking, that function of frame truncationis notimplemented.

A Hashtableof 512-setis implemented for Multicast MAC Address Filter function. It operates as follows.
- First,on receivinga multicast MAC address frame, it calculates 8/9bitHash Value from—
- Next, itcompares the calculated Hash Value with the SelectBit_n(n = 0 ~ 511) references of the
Multicast MAC Address Hash Filter Table.

- last,itdecides whether to forwardthe frame to memory or to deny it.

Ifa Hash Value of Rx frame MAC address becomes n and the SelectBit_n is 0,the Rx frame is denied. Otherwise

ifthe SelectBit_n is 1, the Rx frame is forward to memory.

The Hash Value results is aggregated form CRC32 calculation fromwhen CRC32 is used in the following
generator polynomial to degenerate the destination MAC address (48 bits).

Generator Polynomial:=x32+X26+ X 23+ X22+ X16+ X12+ X11+ X10+ X8+ X7+ X5+ X4+ X2+ X1+ 1

The 9-bit hash valuecan be generated from

{crc[15],crc[0],crc[1],crc[2],crc[3],crc[4],crc[5],crc[6],crc[7]} or { DA[40],DA[7:0]}

Wake-on-LAN ("WOL") is implemented usinga specially designed packetcalled a magic packet.

The magic packetis a broadcastframecontaininganywherewithinits payload 6 bytes of all 255 (FF FF FF FF FF
FF in hexadecimal), followed by sixteen repetitions of the target computer's 48-bit MAC address, for a total of
102 bytes.

When Wake-on-LAN is enabled, TX MAC will be powered down and RX MAC will onlyscan Magic Packetand
not forward any packet to system memory. After detecting the Magic Packet, MAC asserts WOLinterrupt to
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MT8516A

CPU and wake-up CPU accordingly.

Ethernet Frame transmission starts when the TransmitFIFO holds enough data. Once a transfer has started,
the transmitengine performs the followingtasks:
=  Convert word to byte
=  Generate Preamble and SFD field before Frame transmission
= When inlinkPause Mode, generate Pauseframes if the Receive FIFO reports a congestion orifthe
pausegeneration pin back_pressure on gtx_main is asserted
=  When inLinkPause Mode, suspend Ethernet Frame transfer (XOFF) ifa non zero Pause Quantais
received from the MAC receive path (optional)
= Calculateandreplace CRC-32 to the transmitted frame (optional)

= Send Frame with correct Inter Packet Gap (IPG)

1G/100M/10M mode default stop TX when link status of PHY is deassert.

Followingfigureshow the TX transmitflow chart
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Send Preamble

Send SFD

v

Send Pause Frame Send Destination Address

Send Source Address

N 2 O 2 U
B N N N

Send Payload

4

Send Padding
(Option to add padding by MAC)

. )

Send CRC
'tOption to replace CRC by MAC)

Figure 5-36. TX Transmit Flow Chart

The IEEE specification defines a minimum frame length of 64 bytes. If the frame sent to the MAC from the user
application has a sizesmaller than 64 bytes, the MAC automatically (optional, controlled by TX_AUTO_PAD
register) inserts padding bytes so that frames transmitted to the Ethernet link do not violatethe Ethernet
minimum frame length specification (60 byte frame data plus 4 byte FCS). The content of the pad is

unspecified. If paddingis already provided by the user application, the MAC does no further action.
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Itis the responsibility of the application to ensureframes with atmost 1536 octets arewritten into the
transmitFIFO. If too longframes are provided they will notbe truncated by the NIC. If TX FIFO is underflow, the
current frameis truncated and appended with wrong CRC. The remaining partof this frame inthe FIFO is

discarded and the FIFO read pointer jumps to the startaddress of the next packet.

The CRC-32 fieldis generated and replacingthelast4 bytes of a Frame. The CRC polynomial,as specifiedin the
802.3 Standard, is:
FCS(X) = X 324X 26 +X 23 +X 22 +X 16 +X 124X 114X 10+X 8 +X 7+X s +X 24X 24X 1+1

The 32 bits of the CRC valueare placedinthe FCS field sothat the X31 term is the right-most bit of the first
octet. The CRC bits arethus transmitted inthe followingorder:X31, X30..., X1, XO.

The NIC supports Half Duplexin 10/100 Mbps mode. In halfduplex mode, the carrier_detect modulein
gmac_tx will detectifthe linkis busybeforeitstarts transmitting. Ifthe linkis currently busy, the carrier sense

will beasserted and the TX will waituntil the linkis available.

To accountfor the clock frequency variation caused by the circuittolerance, the NIC makes an unconditional
decisiontotransmitatsome pointinthe deferral process when waitingout aninterframe gap, regardless of
whether ithears another station after that point. This is depicted in the figure below. The defer_ckt ingmac_tx
checks for carrier senseduringthe first 64 bittimes. If carrier senseis asserted duringthis period,itwill hold

the TX from startsendingthe next frame.

Nominal interframe gap (96 bif times)
First 64 bit times Last 32 bit times
Stations seeing Carrier Sense will defer Stations ignore
transmission following reception Carrier Sense
Unconditional
Decision Point

Figure 5-37. Interframe Gap
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If collision occurs when TX is sending frames, the TX will enter the JAM state and send JAM code (8’h55) for 4

cycles. The NIC will try to retransmitthis frame for 16 times before this frameis discarded dueto too many

retry attempts. The backoff time between each retry is defined by a randomvariabler. The definition for r on

the nt" transmitattempt is as below.

O0<sr<2k
, where k = MIN(n, 10)

The defaultvalueof IPGis 96 bit times and can be configured by applicationusingthelPG field inthe MAC
configuration register.Inthe IPG field, IPG[4:2] represents the 2/3 of the IPG and the IPG[1:0] represent the 1/3

of the IPG. The number of their values areset to be number of byte_clock-1, where one byte clockis 2 cycles

for MII.
Table 5-8. IPG Field Value
IPG (4:0) IPG in bit time
111 11 96
110_11 g8
101_11 20
100_11 7
011_11 64
010_11 56
001_11 48
001_10 20
001_01 3

Configuringthe IPGleadingto a slightincreasein bandwidth can be used to compensate for oscillator

differences in certain applications. However, it is a non-standard behavior,and causes thesending device to

exceed the nominal bandwidth.

The IPG correspondingto different IPG field valuein MAC configuration register is shown here.

This document contains information thatis proprietary to MediaTek Inc. (“MediaTek”) and/or itslicensor(s).
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The MAC supports flow control:Link Pause Flow Control in full-duplex mode and Backpressure Flow Control in

half-duplex mode.

Link Pause Flow Control: This is the standard IEEE 802.3 defined pauseframe to allow pausingthe remote
device connected to the link (linklocal pause). Upon reception (if enabled by configuration) thetransmitter is
paused for the time received in the pauseframe.

The IEEE 802.3 defined pauseframe has the following format:

1 2 3 4 5 6 i 8 9 10 11 12 13 14
55 | 55 | 55 | 55 | 55 | 55 | 55 | D5 | 01 | 80 | c2 | 0o | 00 | o1
Preamble SFD Multicast Destination Address
15 16 17 18 19 20 21 22 23 24 25 26 27 -68
00 | 00 | 0o | 00 | 00 | 00 hi | lo 00
Source Address Type Opcode Quanta pad (42)
69 70 71 72
XX [ XX [ XX I XX
CRC-32

Figure 5-38. Format of Pause Frame

There is no Payload Length field found within a Pause Frame and a Pause Frame is always padded with 42 bytes
(0x00).

Ifa pauseframe with a pausevaluegreater than zero (XOFF Condition)is received, the MAC stops transmitting
data as soonas the currentFrame transferis completed. The MAC stops transmitting data for the value defined
in pausequanta. One pause quanta fraction refers to 512 bit times.

Ifa pauseframe with a pausevalueof zero (XON Condition)is received, the transmitteris allowed to send data

immediately.

When the thresholdin RX FIFO is reached, RX asserts the send_pause signal to trigger TX backpressure flow
control.Both the ForceCarrier Sense and Force Collision aresupported by NIC. The defaultbackpressure
method is Force Collision, which sends 8’h55 for 8 cycles. If Force Carrier Sense is chosen over Force Collision, it

sends out 72 bytes carrier.
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The sd_pausemodule inidethe NIC detects the send_pause signal fromRX fifoif the amount of packets inside
RX fifois larger than the threshold valuesend_pause_th. The state machineinsidethe sd_pause for TX

send_pauseis shown as below. Note that the thresuold valuesend_pause_th canbe adjusted by software.

/’.‘H\\

/ full_duplex &
/ fetrl_tx_en_eco & .
/ send_pause & \
/ y~no_send_pause_on \
/
\
f send_pa}.lse &
Ilf expired |
|
mux_counter=59 & mux_counter=59 & /
get_pdata get_pdata
| L] ) . A
\ e _
\ ~_~Te-transmit pause on
\\
\ ~send_pause &

\ ~ngd_send_pause_off

transmit pause off

//
e
]
‘._D_:,

Figure 5-39. sd_pause State Machine

The PAUSE data is formed inthe sd_pauseusingthe register pdata. When the sateof the FSM insd_pauseis
SEND or SEND_PO, sd_pausetriggers the pdata_vldto gtx_main. When pdata_vldis asserted, TX will start
sending PAUSE frame after all the data in current packetare sent. The transmission of pauseframe is affected

by no_send_pause_on and no_send_pause_off.

After the completion of a frame, the gtx_main insidethe NIC samples the pdata_vldinputand determines if,

depending on the current mode, a Link Pause control frame should be immediately scheduled. The following
cases canexist:

= Apauseisnotinprogress andthe XOFF bitis set, sothe current timer valueis 0.In this casea new
Pause/PFCframe should be sent with the programmed quanta value.

= Apauseisalreadyinprogress for this priority, but the XOFF bitis now cleared, a new Pause/PFC
frame with QUANTA =0 needs to be sent.

= Apauseisalreadyinprogress for thatpriority and the XOFF bitis still set, but the quanta timer is

between its max valueand the threshold value, no new pauseupdate is needed, so send the next
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application frame.
A pauseis alreadyin progress for this priority and the XOFF bit is still set, but the timer threshold has

been reached. Arefresh PFC/Pause control frame should be scheduled with the programmed quanta

timer value.

= Apauseisnotinprogress andthe XOFF bitis cleared, no pauseis needed, so send the next

application frame.

The check of whether a Link Pauseframe is received is carried outin the pause_chk module. The state machine

of pause_chk is shown as below.

rx_a_pause &
ptime_pre!=0 &
fctrl_rx_en

pause_start

\ AN
\\ \.1 rx_a_pause &
l \ ,' ptime_pre!=0
. . 4
pause time expire or /] .
. / receive next pause on
receive pause off ‘\\ S/ P

-

Figure 5-40. pause_chk State Machine

When a Link Pauseframe is received the quanta is extracted and loadedintoan internal timer to pausethe
transmitter. A pause_tx signal issentto the transmitter. The transmitter continues to complete any ongoing
frame transmission and then enters a pausestate where it does not read any user frames from the transmit

FIFO (optinal). MAC layer pass the pause frame to application layer and indicatethe frameis the pause frame.

When the transmitter has reached its pausestate, the timer starts to decrement. When the timer reaches 0 the

transmitter resumes to normal transmission of frames (optional).
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The |IEEE 802.3azdefines procedures to implement energy efficient Ethernet (EEE). It allows end stations to
exchange a so-called low power idle (LPI) sequence to indicatethe linkis notused and may be allowed to

power down.

The MAC provides mechanisms to allow this signaling of low power idleindications. Itis then the responsibility

of the application and management to use the information and implement power modes as necessary.
The following functions areavailable for use by the application.

Table 5-9. LPI Sequence Transmission and Reception Functions for EEE

Function Description

MAC to transmitthe low-poweridle (LPI) sequence.

Occurs whenthe configuration bit LPI_MODE_EN is set,andthe TXis idle for a period. If
Indicate low poweridle to the
LPI_MODE_EN is set, the LPI sleep timer will start to count whenever TX is idle. When

remote the LPI sleep timer reaches the LPI sleep threshold set by the register LPI_SLEEP_TH, the
TX will start to transmit LPI sequence to the remote.

Indicate reception of low MAC receives low-poweridle (LPI) sequence.

poweridleindicationfrom When the LPI_MODE_ENissetandthe LPl sequence is detected in the RS layer, the RX

remote. sendsainterruptrx_pcode_intto the CPU.

Includingtn_dma IDLE, TX FIFO empty... etc. Therefore, the LPI sleep timer does not startcountingimmediately
when Ml interface becomes IDLE.

An exampleof the LPI behavioris shown below:

clock for LPI sleep counter 1/5 * mac_clk_ext

tn_dma state machine IDLE for LPI_SLEEP_TH
L] > 1 1

U U U LI

LPI_IDLE

counter reaches | I
threshold 1 txd_o at top interface starts
tn_dma enters transmitting LP| code
LPI state

Figure 5-41. Waveform of TX in LPI Mode
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When operatingin Mll, the LPI sequence is indicated by asserting the error signal (txer_o, rxer_i) whilethe data

valid signal (txen_o, rxdv_i)is lowand the data bus presents the valuel as illustrated below.

The PHY then encodes the Ml Low Power signaling with the corresponding Low Power Idlesequences. On
receive the PHY detects the LPI sequences and presents itto the MAC usingthe same Mll signaling.

Note that the NIC does not supportLPl sequence when itis operatingin 10M mode.

tx_byte_clk|[[LTLIUTUUUUUUUUUULULUUTII Ui Ui gy ud
txd_o (3:0)[ [ LTI k1 L Ox1 A
tken_o | -
txer_o [ |

Figure 5-42. Waveform of Ml Interface in LPI Mode

For verification purpose, the NIC supports force LPI mode that can be enabled ordisabled by software. The

behavior of force LPI mode is shown as below:

e J{[JUUTUUTUUUUUTUUUUUU UUUUouuUuUUUrouL
FRC_LPI_MODE_EN J /ﬁl \
A e
FRC_LPI_MODE_EN_sync i |

TX state X IDLE /[
TX LPI state LPI_IDLE X LPI_XMT_PCODE l/j X LPI_WAIT_WAKEUP

Figure 5-43. Waveform in Force LPI Mode

Notice that, justlike entering normal LPI mode, the NIC wait until the TX enters IDLE state before itstart
transmitting LPI code. In another word, if FRC_LPI_MODE_EN is asserted while TX is transmitting a packet, the

NIC waituntil the TX finishes transmission of the current packet before itenters LPI mode.

As longas the FRC_LPI_MODE_EN is asserted, the NIC will stayin LPI mode. When FRC_LPI_MODE_EN is
deasserted, the NIC transitto LPI_WAIT_WAKEUP stateand waitfor PHY to wakeup.
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The DMA controller forwards packets between host memory and embedded packet memory within NIC. It
implements sophisticated descriptor ring architecture, and support multiple segments for a TX/RX packet to
comply modern zero-copy socket driver architecture. The following diagram shows the architecture. It also
supports READ-Alignment and WRITE-Alignment for both transmit path and receive path respectively. The
READ-Alignment feature enhances the DMA performance incache-lineoriented accessing, by terminating

transmit DMA cycles ona cachelineboundaryand startthe next transaction ona cache-linealigned address.

The WRITE-Alignment feature allows a packetto be stored at 2-bytes address offsetfrom a cachelineboundary
at hostmemory. This feature meets 2-byte offset requirement in protocol stack for high-level commercial RTOS
(like VxWorks) or Linux OS, and achieves zero-copy from Ethernet driver to TCP/IP protocol stack softwareto

enhance the packet transferring efficiency.

The detailed TN and FN descriptor formats areshown below.

Table 5-10. TN Descriptor Format Description

Offset Bit Symbol Descriptions
0 31 COWN CPU Ownership: Thisbit, when set, indicatesthat the descriptor owned by CPU. When
cleared, itindicatesthat the descriptorown bythe DMA. The DMA sets this bit when the

relative segment data is transmitted and returnitto the CPU.

0 30 EOR End of descriptor ring: This bit, when set, indicates that this is the last descriptorinthe
descriptorring. When DMA’s internal transmit pointer reacheshere, the pointer will
return to the first descriptor (TX_DES_BASE, reg. 0x110) of the descriptorring

0 29 FS First Segment descriptor: Thisbit, when set, indicatesthat this is the first descriptorof a
TX packet, and that thisdescriptoris pointing to the first segment of the packet.

0 28 LS LastSegment descriptor: This bit, when set, indicates that this is the |ast descriptor of a
TX packet, andthatthisdescriptoris pointing to the last segment of the packet

0 27 INT Interrupt: Whenset, DMA willgenerate aninterrupt (txtc_int) after sending out this
packet (notthis segment only).

0 26 INSV Insert VLAN Taginthe following word.

0 25 1CO Enable |P checksum generation offload

0 24 uco Enable UDP checksum generation offload

0 23 TCO Enable TCP checksum generation offload

0 22 VTG VLAN Tag

0 21 ICOE IP checksumoffload error. TX willwrite infoO back with this bitsetto 1if ICOissetto 1
and the transmitting frame is fragmented.

0 20 UCOE UDP checksumoffload error. TX willwrite infoO back with this bitsetto 1if UCOis set to
1 and the transmitting frame is fragmented.

0 19 TCOE TCP checksum offload error. TX will write infoO back with this bitsetto 1if TCOissetto 1
and the transmitting frame is fragmented.

0 18 LSO Enable LSO function

17 INCID Whetherto incrementthe LSO packetIDornot.
0: The LSO output packets willhave the same ID.

1: The LSO output packets willhave increasing|Ds.
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Offset Bit Symbol Descriptions

0 16 Reserved

0 15:0 SDL Segment Data length:indicate the segment length ofthis current descriptorin bytes. The
minimum SDLvalue is 64.

4 31:0 SDP Segmentdata pointer: point to the starting address of this transmitted data segment. The
pointeris allowedto be only byte alignment.

8 31:16 EPID VLAN Tag EPID

8 15:13 PRI VLAN Tag Priority

8 12 CFI VLAN Tag CFl (Canonical Format Indicator)

8 11:0 VID VLAN Tag VID

12 31:21 [MSS The MSS value (in Bytes) usedin LSO function. This value is the maximum TCP payload
length of the LSO segmented packets.

12 20:0 The LSO total lengthin Bytes. This field indicates the total length ofthe packet before
segmentation.

Table 5-11. FN Descriptor Format Description

Offset Bit Symbol Descriptions

0 31:0 SDP Segmentdata pointer: point to the starting address of this received data
segment.

The pointer must be 4-word cache line alignment or offset 2 bytes fromthe
cache line boundary.

4 31 COWN CPU Ownership: Thisbit, when set, indicatesthat the descriptor owned bythe
CPU. When cleared, itindicates that the descriptor own by the DMA. The DMA
sets this bit when the relative segment data is received.

4 30 EOR End of descriptorring: This bit, when set, indicates that this is the last
descriptorinthe descriptorring. When DMA’s internal re ceive pointer reaches
here, the pointer will return to the first descriptor (RX_Des_BASE) of the
descriptorring

4 29 FS First Segment descriptor: Thisbit, when set, indicatesthat this is the first
descriptor of a RX packet, and that thisdescriptoris pointing to the first
segment of the packet.

CPU should reset this bit whenitallocatesthis descriptor.

4 28 LS LastSegment descriptor: This bit, when set, indicates that thisis the | ast
descriptor of a RX packet, andthat thisdescriptoris pointing to the last
segment of the packet
CPU should reset this bit whenitallocatesthis descriptor

4 27 Reserved

4 26 PROTI[2] Referthe descriptions after thistable

4 25 OSIZE The Received Packet is oversize.

4 24 CRCE The Received Packetis CRCError
Note:Onlywhen ACPT_CRC_ERR =1 of MAC Configuration Register, CRCerror
packet will be received to CPU.

23 RMC The Received Packet DMACis Reserved Multicast Address
22 HHIT The Received Packet DMACis hitinhashtable
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Offset Bit Symbol Descriptions

4 21 MYMAC The Received Packet DMACis My_MAC

4 20 VTED VLAN Tagged inthe following word.

4 19:18 Prot[1:0] Referthe descriptions after thistable

4 17 IPF IP checksumcheck fail. This bit is meaningful onlywhen Prot |= 2’b11.

Note:OnlywhenAcpt_CKS_Err=1of MAC Configuration Register, checksum
error packet will be received to CPU.

4 16 L4F Layer-4 checksum fail (TCP or UDP over IP). Thisbitis meaningful onlywhen
Prot=2’b01(UDP) or 2’b10(TCP)

Note:OnlywhenAcpt_CKS_Err=1of MAC Configuration Register, checksum

error packet will be received to CPU.

4 15:0 SDL/WPL Segment Data Length/Whole Packet Length: indicatesthe length of this
received segmentinbytes when FS=0, orthe length of this received packet
when FS=1.

CPU should set SDLto the allocated segment buffer length (in bytes) when it
allocates the descriptor. DMA will modify this field to the actual data length it
fills for the non-first segment (FS=0) orthe whole packet length for the first

segment (FS=1).

8 31:16 EPID VLAN Tag EPID

8 15:13 PRI VLAN Tag Priority

8 12 CFI VLAN Tag CFI (Canonical Format Indicator)
8 11:0 VID VLAN Tag VID

12 31:0 Reserved

PROT[2:0] (protocol):
3’b000: (IPV4H5 & Fragment) or (IPVAH5NF & not TCP & not UDP) (cando IP checksum)
3’b001: IPV4AHS5NF & UDP (can do IP/UDP checksum)
3’b010: IPVAH5NF & TCP (cando IP/TCP checksum)
3’b100: (IPV6 & Fragment) or (IPV6NF & not TCP & not UDP)
3’b101: IPV6NF & UDP (cando IP/UDP checksum)

3’b110: IPVENF & TCP (cando IP/TCP checksum)
3’b111: Others (no any checksum offload is done)

The NIC performs checksum update inthe mtx_data.

The format of IPv4 datagramheader is shown here:
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0 4 8 16 19 24 31
VERS | HLEN | SERVICE TYPE TOTAL LENGTH
IDENTIFICATION FLAGS| FRAGMENT OFFSET
TIME TO LIVE PROTOCOL HEADER CHECKSUM
SOURCE IP ADDRESS
DESTINATION I[P ADDRESS
IP OPTIONS (IF ANY) PADDING
DATA

Figure 5-44. Format of IPv4 Header

The first4-bitfield in a datagram (VERS) contains the version of the IP protocol that was used to create the
datagram. The header length field (HLEN), also 4 bits, gives the datagramheader length measured in 32 -bit
words. The TOTAL LENGTH field gives the length of the IP datagrammeasured in octets, includingoctets in the

header and data.

Field HEADER CHECKSUM inthe IPv4 header ensures integrity of header values. The IP checksum is formed by
treating the header as a sequence of 16-bitintegers (in network byte order), addingthem together usingone's
complement arithmetic, and then taking the one's complement of the result. For purposes of computing the
checksum, field HEADER CHECKSUM is assumed to contain zero. Itis importantto note that the checksum only

applies tovalues inthe IP header and not to the data.

The format of UDP datagramis shown below:

0 16 31
UDP SOURCE PORT UDP DESTINATION PORT
UDP MESSAGE LENGTH UDP CHECKSUM
DATA

Figure 5-45. Format of UDP Datagram

The UDP checksum covers more information thanis presentinthe UDP datagramalone. To compute the
checksum, UDP prepends a pseudo-header to the UDP datagram,appends an octet of zeros to padthe
datagramto anexact multipleof 16 bits,and computes the checksum over the entire object. The format of a
UDP pseudo-header is shown as below, where the PROTO fieldis 17 for UDP and the UDP Length fieldis the
length of the UDP datagram.
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0 8 16 31
SOURCE IP ADDRESS
DESTINATION IP ADDRESS
ZERO PROTO UDP LENGTH

Figure 5-46. Format of UDP pseudo-header

The octet used for paddingand the pseudo-header are not transmitted with the UDP datagram, nor arethey
includedinthe length. To compute a checksum, the softwarefirststores zerointhe CHECKSUM field, then
accumulates a 16-bitone's complement sum of the entire object, includingthe pseudo-header, UDP header,
and user data.

The format of a TCP segment is shown below. The HLEN field indicates the length of the segment in 32-bit
multiples.

0 4 10 16 24 31
SOURCE PORT DESTINATION PORT
SEQUENCE NUMBER
ACKNOWLEDGEMENT NUMBER
HLEN | RESERVED| CODE BITS WINDOW
CHECKSUM URGENT POINTER
OPTIONS (IF ANY) PADDING
DATA

Figure 5-47. Format of TCP Segment

The CHECKSUM fieldinthe TCP header contains a 16-bitinteger checksumused to verify the integrity of the
data as well as the TCP header. To compute the checksum, TCP software on the sending machine prepends a
pseudo header to the segment, appends enough zero bits to make the segment a multipleof 16 bits,and
computes the 16-bitchecksumover the entire result. The format of a TCP pseudo-header is shown as below,
where the PROTO fieldis 6 for TCP and the TCP length field specifies thetotal length of the TCP segment
includingthe TCP header.
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0 8 16 31
SOURCEIP ADDRESS

DESTINATION IP ADDRESS
ZERO PROTOCOL TCP LENGTH

Figure 5-48. Format of TCP Header

TCP does not count the pseudo header or paddinginthe segment length, nor does ittransmitthem. Also, it
assumes the checksum field itselfis zero for purposes of the checksum computation. As with other checksums,
TCP uses 16-bit arithmetic and takes the one's complement of the one's complement sum. At the receiving

site, TCP software performs the same computation to verify that the segment arrivedintact.

MDIO is a bidirectional signal between the PHY and the station management entity (STA). Itis used to transfer
control information and status between the PHY and the STA. Control informationis driven by the STA

synchronously with respect to MDC andis sampled synchronously by the PHY. Status informationis driven by
the PHY synchronously with respect to MDC andis sampled synchronously by the STA. AsingleSTA, through a
single MDIO interface,canaccess upto 32 consistingof upto 32 MDIO Managable Devices (MMDs) as shown

inthe figure below. The MDIO interfacecan supportup to a maximum of 65 536 registers in each MMD.

Configurations and data from CPU are sent to the PHY through the nic_cuand phymang, usingthe PHY control
register.Similarly, data and status fromPHY are also transfer back to the CPU.

For example, the CPU can enable PHY auto polling by setting AUTO_POLL _DIS to 0 and providingthe PHY
address used for auto polling. The PHY will return the pollingresults such as Linkup/Link down, Speed, Half
duplex/Full duplex and Flow control capability. If the CPU set AN_EN to 1 to enable auto negotiation, the CPU
will send the data specifying desired operation mode to PHY. The data will then be transferred to the other end
of the link.

The loopback mode can be enabled by setting the INT_LB_MII register or EXT_LB_MII register.

The TX-to-RX Loopback is carried outwhen INT_LB_MII is set. The purpose of this test is to test the DMA and
TMAC/RMAC of NIC. However the MIl interfaceis nottested.
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When INT_LB_MII =1,
TX outputis setto 0

b

Figure 5-49. TX-to-RX Loopback Data Path

5.18.4.8.3 MIl RX-to-TX Loopback

The RX-to-TX Loopback is carried outwhen EXT_LB_MII is set. The purpose of this testis to test whether the
internal NICcan correctly TX/RX packet to/from external PHY at 10/100Mbps

Figure 5-50. RX-to-TX Loopback Data Path

5.18.5 References

IEEE 802.3 CL4

© 2015 -2018 MediaTek Inc. Page1790f190

This document contains information thatis proprietary to MediaTek Inc. (“MediaTek”) and/or itslicensor(s).
Any unauthorized use, reproduction or disclosure of this documentin whole orin part is strictly prohibited.



MT8516A

IEEE 802.3 CL22

IEEE 802.3 CL35

IEEE 802.3 CL45

IEEE 802.3ae, IEEE 802.3 CL46

IEEE 802.3ba, IEEE 802.3 CL81

IEEE 802.3az

IEEE 802.3 Annex 31A, IEEE 802.3Qbb
RFC 2863, 3635,2819, 3273
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The audio system provides the audio data exchangeability. The interfaces arelistas follows:

=  Master/Slavel2Sinputinterfacewith SRCx 1

=  Master|2S output x 2

=  Master|2Sinputx 1

= PCM/I2S merged interfacefor MTK connectivity ICx 1
=  DIR(SPDIF-Input) x1

=  SPDIF-Output x1

= Master TDM TX x1

=  Master TDM RX x1

The audiosystemis responsible for generating the followingclock signals:

=  Audio playing

—  Supports 8,11.025,12, 16, 22.05, 24, 32,44.1, and 48kHz sampling rate output

— Supports playingstereo data

=  Audio recording

— Supports 8, 16, 32,48kHz samplingraterecording

—  Supports stereo recording

= Speech

—  Supports dual MIC

—  Supports 8/16kHz samplingraterecording

— Supports sidetone filter

= 125

—  Supports master/slaveinput mode

—  Supports master output mode

—  Supports 16/24-bitstereo data

— Supports 8,11.025,12, 16, 22.05, 24,32,44.1,48,88.2,96,176.4, and 192kHz samplingratein
master mode

—  Supports EIAJ/12S format

—  Supports 12Sinput/output with the samesamplingrateat the same time

—  Supports MCLK frequency rangeis 1.024~49.152MHz

=  PCM/I2S mergedinterface

— 4d-pininterfacefor concurrently supporting2Sand PCM
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—  PCM supports 8k/16k Hz samplingrate

— 12Ssupports 32,44.1, and 48 kHz samplingrate

= DIR

—  supports SPDIFinput decode

— supports 32,44.1,48, 88.2, and 96KHz samplerate

=  SPDIF-Out
— supports SPDIF output encode
— supports 32,44.1,48,88.2, and 96KHz samplerate

= TDM TX

—  supports Time Division Multiplexer [2S output (master mode only)

— supports eight, 11.025, 12, 16, 22.05,24,32,44.1, 48, 88.2,96, and 192KHz samplerate

— supports channel number up to 2/4/8 in configuration by 1/2/4 data pins (correspondingto 2/4/8
channels)

— dedicated pin for TDM TX (not share clock pins with TDM RX)

— pinsharewith DAC 12SOut ,only canuse 12S1 or TDM TX at the same time, see Figure 1-1.

= TDM RX

—  supports Time Division Multiplexer input
— supports 8,11.025,12, 16, 22.05, 24,32,44.1, 48, 88.2,96, and 192KHzsamplerate
— supports channel number up to 2/4/8in 1 serial data pin

— dedicated pin for TDM RX (not shareclock pins with TDM TX)

=  Audio CODEC

—  Support 2-ch internal downlink (playback) audio CODEC,samplerate8, 11.025, 12,16, 22.05, 24, 32,
44.1, and 48KHz

— support2-ch internal uplink (record) audio CODEC,samplerate8, 16, 32, 48KHz

— support2-ch digital MICuplink (record) audio CODEC,samplerate8, 16,and 32KHz, sharinginputpin

with internal uplink record path

= The accessory detector (ACCDET) supports 2 types of external accessories, which are microphone
and hook-switch mode

= Hardwaregainfunction with higher resolution to enhance the audio quality and flexibility of
interconnection

=  Flexibleinterconnection systemto make data exchange between interfaces without intervention of
CPU
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The Audio system architecture, shown below, can connect to the MTK 4-in-1 (Wi-Fi/BT/FM/GPS) connectivity IC
by merge interface,andthe CPU of MCU_SYS can access Audio Sys memory and R/W

Audio register to configuresettings for different applications.

AP+RF SOC

MCU_SYS
CON_SYS
(BT Wifi)
MTK 4-in-1 A Merge L .
Connectivity IC | Tierace] 1 AP Audia Sys

Figure 6-1. Audio System Overview

The TDM Interfaceis a digital multiplexing techniquefor combining several low-ratedigital channelsintoone
high-rate one. The MT8516A supports TDM IN/OUT Interface which provides a serial outputof eight channels

of audio data with samplerates up to 192 kHz withina singledata stream.

(Muxing) DM IN
_ ch0/2/4/6 040 7407 gt izs in crozars | 8ch L TDMERXZMCK
DRAM = afe_mem_if ch1/3/5/7 0 41 41 8ch_i2s_in_ch/3/57 12S/TDM IN Jg&ﬂ__ﬁ;liccli(
TDM_RX_DI
Figure 6-2. TDM IN Interface Overview
=  Master output mode only.
=  ProgrammableLRCK width, 1 BCK ~ N-1 BCK. Inverseor not.
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=  Channel width: 16 or 32 BCK cycles.

=  Formats:[2S & EIAJ modes.

= Supports 8,11.025,12, 16, 22.05, 24,32,44.1, 48, 88.2,96, 192KHz samplerate.
= Dedicated pinfor TDM input (not shareclock pins with TDM OUT)

= Supports channel number up to 2/4/8in 1 serial data pin.

In MT8516A, TDM IN interface has 4-pin (IN_DATA, OUT_BCK, OUT_LRCK, OUT_MCK) signal and can receive
8/4/2 channel data by 1-bit data pin, then transfer to paralledata(16/24 -bit) to SRAM/DRAM. The clksource
comes from PLL pass through divider for TDM. TDM IN interface supports 2 differentdata formats. They are 12S
and EIAJ format.

IN_DATA is received most significantbit (MSB) first,all data isvalid on the rising edge of OUT_BCK. The
IN_DATA MSB is transmitted early, but is guaranteed valid for a specified timeafter OUT_BCK rises. All other
bits aretransmitted on the falling edge of OUT_BCK.

OUT_LRCK identifies the startof a new frame and is equal to the samplerate, Fs.In12S format, OUT_LRCK is
sampled as validonthe rising OUT_BCK edge preceding the most significantbitof the firstdata sampleand

must be held valid foratleast1 OUT_BCK period. In EIAJ format, OUT_LRCK is delay 1cycleof OUT_BCK
between 12S format.

Rx_TDM_ch0[23:0]
iCHO_in[becount] Rx_TDM_ch1[23:0]
iCH1_in[bcount]
Rx_TDM_ch7[23:0]

i”(EH?_in[bcuunt] @update_data(FS) @ch_sel
Illimulll > [~ @2ch_update_data(8*FS)
TDM indata 4 % . tdhrn_rx_l)ch[ZB:U]
(TR ——} | 7 : '
4 4
. . > “’ td:m rx_1ch[23:0]
) : 24
4 %4 |
32-bit buf, use beount[8:0]
& ch_sel to indicate cur data 2ch_update_data
bit update_data
, bcount
TDM_IN_BCK > 'rol Si1¢ ch_sel
Decoder tdm_out_beck

TDM_IN_CONO >
» tdm_out_lrck

Form apll_divider.

tdm_out_mck

Figure 6-3. TDM IN Interface Data Path

The.Data Path of TDM IN interface shows data path which receives single data to buffer and arrangement to

parallel data. When buffer is filling, send parallel data to memory. User should configuresamplerate, channel
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width, LRCK width, format by seeking control register.In MT8516A supports 8-channel formatto receive data,
but onlysaves 6 channels into SRAM/DRAM by setting control reg. It can improve memory usagefor software
part.

After the audio systemreceives the data transferred from TDM, it will send the data to DRAM which is used as
a ping-pong buffer. See figurebelow. The interrupt will besent when the DMA system(afe_memif_if) writes
half of buffer. After the CPU receives the interrupt, the written data inthe buffer will beread out. The Steps

are shown here:

1. After audiohardwarereceives data from TDM-in module, it starts to write received data to DRAM
buffer A.

CPU
DRAM
--------------- Write A TDM in
A Audio
B HW

Figure 6-4. Step 1 for afe_memif_if Mechanism
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2. Whileaudiohardwarestarts to write DRAM buffer B, itsends an interruptto CPU.

CPU
Interrupt
DRAM
"""""""" TDMin
A .
\Write B Audio
B HW

Figure 6-5. Step 2 for afe_memif_if Mechanism

3. CPU received the interruptand then starts toread buffer A

CPU
DRAM
Read A
"""""""" TDM in
A .
Write B Audio
5 HW

Figure 6-6. Step 3 for afe_memif_if Mechanism

4. After finished writing buffer B, audio hardwarewill turn back to write buffer A. Inthe meanwhile

audio hardwarealsosends andinterruptto CPU startingread buffer B.

Afterward, repeat steps 1~4. This mechanismassures the data can be read continuously.
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OUT_LRCK(FSYNC) : aframe synchronization
OUT_BCK :serial clock
IN_DATA :the serial dataline

OUT_LRCK J ‘ 1~N-1 ‘
ourse | [/ UUUUUUOUUOLULLL
IN_DATA ‘ chO ‘ chl ‘ ch2 ‘ ‘ chM ‘

Figure 6-7. TDM IN Interface Signal

OUT_LRCK [T 1N \

our s LU U TUUUU U TUUT T UU UL

-« CHO(Bbck)}—— Pt CHI(16bCk)————

IN_DATA [15]w]n] [o [ [ ] ] ]

MsB LSB MSB LSB

Figure 6-8. Wave Form of TDM IN Interface (2 ch, 16 bck, 16 bit, I12S format)

OUT_LRCK [ | T
Juuryiiirrrrririrrrrirrrrrri Uy
OUT_BCK
CHO(16bck)————————— ——CH1(16bck)— i
IN_DATA ‘15‘14‘13‘ ...... ‘0‘15‘14‘13‘ AAAAAA ‘OL

MsB LSB  MSB LSB

Figure 6-9. Wave Form of TDM IN Interface (2 ch, 16 bck, 16 bit, EIAJ format)
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OUT_LRCK | | o |
JuuuuuuL L JUUUUL L JUUUUL
out ek~ - LU o JUUUUL oot SO U UL
<« CHO(32bcky—————— >4 CH1(32bck)}———— P>
‘23‘22‘21‘ ~~~~~~ ‘0‘ ‘24‘23‘22‘ ......... ‘0‘
IN_DATA MSB LSB MSB LSB
Figure 6-10. Wave Form of TDM IN Interface (2 ch, 32 bck, 24 bit, I12S format)
OUT_LRCKJ ‘ 1-N-1 L

oursex | LU UUUL . JUUUUL JUOUUL JUUUUL ...

-« CHOB2bck———  p4—— CHI(32bck————

IN_DATA ‘23‘22‘21‘ """ ‘0‘ ‘24‘23‘22‘ ......... ‘0‘

MSB LSB MsB LSB

Figure 6-11. Wave Form of TDM IN Interface (2 ch, 32 bck, 24 bit, EIAJ format)

Frame(1/fs)
OUT_LRCK | TNT 1 ‘
T T T T R R T T R R T T TR ) AR I R R R R R RS IR LT
IN_DATA __ [ EEEEEErT T IR /I EEEEEEEEEEEEEEE R
CHO(32BCK) CH1(32BCK] H7(32BCK]

Figure 6-12. Wave Form of TDM IN Interface (8 ch, 32 bck, 24 bit, 12S format)

Frame(1/fs)
OUT_LRCK T I-N-T ///

OUT_BCK MU U U Ui i e iU L L /// N Rnnnnnnnnnns

s s vss s wsp s
IN DATA FEECEEEEEEEEREE IR EEEEEEEEEEEEEEE L EEEERT] /// CEEEEEEEEEEEEEE L EEEEET
- CHO(32BCK; “H1(32BCK] CH7(32BCK)

Figure 6-13. Wave Form of TDM IN Interface (8 ch, 32 bck, 24 bit, EIAJ format)

©2015-2018 MediaTek Inc. Page188o0f190

This document contains information thatis proprietary to MediaTek Inc. (“MediaTek”) and/or itslicensor(s).
Any unauthorized use, reproduction or disclosure of this documentin whole orin part is strictly prohibited.



MT8516A

MT8516A embodies wireless communication device, including WLAN, Bluetooth. With advanced radio
technologies integrated into one singlechip, MT8516A provides the best and most convenient connectivity
solution amongthe industry. Advanced and sophisticated radio coexistencealgorithms and hardware
mechanisms areimplemented with-in.talso supports singleantenna sharingamong 2.4 GHz antenna for
Bluetooth and WLAN

- Single-band (2.4GHz) singlestream 802.11 b/g/n MAC/BB/RF
- 802.11d/h/k compliant
- Security: WFA WPA/WPA2 personal, WPS2.0, WAPI (Hardware)
- QoS: WFA WMM, WMM PS
- Supports 802.11n optional features:STBC, A-MPDU, Blk-Ack, RIFS, MCS feedback, 20/40MHz
coexistence (PCO), unscheduled PSMP
- Supports 802.11w protected managed frames
- Supports Wi-Fi Direct (WFA P-2-P standard)
- Supports HotSpot 2.0 Passpoint
- Per packet TX power control
] Bluetooth
- Bluetooth specificationv2.1+EDR
- Bluetooth specification 3.0+HS compliance
- Bluetooth v4.0 Low Energy (LE)
- Rx sensitivity: GFSK-95dBm, DQPSK -94dBm, 8-DPSK -88dBm
— Best-in-class BT/Wi-Fi coexistence performance
- Up to 4 piconets simultaneously with backgroundinquiry/pagescan
- Supports Scatternet
- Packet Loss Concealment (PLC) function for better voice quality

— Low-power scan function to reduce power consumptioninscan modes

The architectureand core blocks of the Connectivity systemare shown in Figure 7-1, including the following
parts: MCUSYS, WFSYS, BTSYS.
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Connectivity system

Systern Memary

SDCTL

WIFISYS 5 4G WiFi TX
PA 2.4G WiFi RX
2Z4GBTTRX

7 BB WIFI
MAC I | xrx [ Re T —
] 1
I
1
L l]PA
I
“t---0
Infrasys -
4—
RF_CTL e BTRF
MODEM
L PEV s
BTSYS
Figure 7-1. Connectivity System Block Diagram
7.4 Clocks
Connsys internal mcu bus clockis 138 MHz.
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