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1 System Overview 

1.1 General Descriptions 
MT5931 is a Wi-Fi device which includes 

• 802.11 b/g/n 

• PA 

• LNA 

• TR-Switch 

MT5931 provides the best and most convenient connectivity functions. MT5931 implements advanced 
and sophisticated radio coexistence algorithms and hardware mechanisms.  The enhanced overall 
quality for simultaneous voice, data, and audio/video transmission on mobile phone and Tablet PC 
can be achieved. The small package size with low power consumption reduces the PCB layout area. 

1.2 Features 

• Embedded RISC core for better system level management 

• Coexistence: IEEE 802.15.2 external three-wire coexistence scheme to support additional wireless 
technologies such as 3G, GPS and WiMAX 

• Self calibration. 

• Integrated switching regulator enables direct connection to battery. 

• Best-in-class current consumption performance 

• Intelligent BT/WLAN coexistence scheme that goes beyond PTA signaling (for example, transmit 
window and duration that take into account of protocol exchange sequence, frequency, etc.) 

• TFBGA (5.1x5.3mm2) and WLCSP (2.93x3.17mm2) packages 

• 2.4GHz single stream 802.11 b/g/n MAC/BB/RF 

• 802.11 d/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, 20/40 MHz 
coexistence (PCO), unscheduled PSMP 

• Supports 802.11w protected managed frames 

• Supports Wi-Fi Direct 

• Interface: SDIO 2.0 (4-bit & 1-bit), SPI(TFBGA only) , EHPI-8/16 (TFBGA only) 

• Per packet Tx power control 

 
© 2014 MediaTek Inc. Page 4 of 38 

This document contains information that is proprietary to MediaTek Inc. 
Unauthorized reproduction or disclosure of this information in whole or in part is strictly prohibited. 



 
MT5931  

802.11n platform (2.4GHz) Technical Brief 
 

 

1.3 Applications 

• Smart phones 

• Tablet PC 

• Mobile Internet Device (MID) 

• Portable Navigation Device (PND) 

• Portable Media Player (PMP) 

• Portable gaming devices 

1.4 Block Diagram 

 

Figure 1. MT5931 block diagram 
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2 Product Descriptions 

2.1 Pin Descriptions 

Symbol WLCSP 
bump 

TFBGA 
ball 

Description PU/PD I/O 

Power ground pin 
CGND F6 F4 Ground NA VSS 
CGND G6 F6 Ground NA VSS 
PAD_VDDK E5 G4 1.2V core power NA VDD 
PAD_VDDK  G6 1.2V core power NA VDD 
PAD_VDDK  G7 1.2V core power NA VDD 
DVDDIO3 F3 H1 1.8/2.8V host interface I/O power NA VDD 
CGND  F7 Ground NA VSS 
CGND  K1 Ground NA VSS 
DVDDIO0 G1 K10 1.8 / 2.8V I/O power NA VDD 
DVDDIO2  J7 1.8/2.8V host interface or PTA I/O 

power 
NA VDD 

DVDDIO1  K7 1.8/2.8V PTA I/O power NA VDD 

PMU 
GND_REF B7 B1 Ground NA  
OUT_FB C7 C3 Buck feedback NA  
AVDD16_CLDO C8 C2 CLDO feedback NA  
CLDO B8 C1 CLDO 1.2V output NA  
REF A8 A1 Bandgap reference point NA  
AVDD43_REF A7 A2 4.3V reference point NA  
AGND43_SMPS B6 B3 Ground NA  
LXBK A6 A3 Buck feedback NA  
AVDD43_SMPS B5 A4 Buck power NA  
PALDO A5 A5 PALDO output NA  
GND_PALDO C5 C5 Ground NA  
PALDO_FB C6 E5 PALDO remote sense feedback NA  
PAD_EN D7 B5 PMU enable from host NA I 

RTC 
X32K_IN D6 D1 RTC 32 kHz clock input NA I 
AVDDRTC D8 D3 RTC power NA VDD 
AVSSRTC  D4 RTC ground NA VSS 
X32K_OUT D5 D2 RTC 32K output NA O 
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Symbol WLCSP 
bump 

TFBGA 
ball 

Description PU/PD I/O 

RF 
AVDD33_XO C4 A6 XO power NA VDD 
PAD_ICAL_EXTR  F10 External ICAL input NA I 
TRX_QN  E9 TRX Q signal NA I/O 
TRX_QP  E8 TRX Q signal NA I/O 
TRX_IN  E7 TRX I signal NA I/O 
TRX_IP  E6 TRX I signal NA I/O 
AVDD16_LF D1 E10 LF power NA VDD 
AVSS16_WF C2 D6 Ground NA VSS 
AVSS16_WF D2 D7 Ground NA VSS 
AVDD16_TRX C1 D10 TRX power NA VDD 
AVSS16_WF B3 D9 Ground NA VSS 
TRX_IO_N B1 C10 TRX IO signal NA I/O 
AVSS33_PA A2 A10 Ground NA VSS 
AVSS33_PA B2 B9 Ground NA VSS 
TRX_IO_P A1 B10 TRX IO signal NA I/O 
AVDD33_TX A3 A9 WLAN power NA VDD 
AVSS33_PA  C9 Ground NA VSS 
AVSS16_VCO  B8 Ground NA VSS 
AVDD16_SX C3 A8 SX power NA VDD 
AVSS16_WF  C6 Ground NA VSS 
OSC_IN A4 A7 XTAL/OSC input NA I 

Digital 
FSOURCE F7 E1 eFuse power pin NA VDD 
WI-FI_INT_B F5 E2 WI-FI_INT_B: Wi-Fi component 

interrupt output 
None/SW O 

D15  J6 eHPI_DAT15: eHPI data bus bit 15 None/SW I/O 
WX_REQ: WiMAX co-existence 
PTA interface 

None/SW I 

D14  J5 eHPI_DAT14: eHPI data bus bit 14 None/SW I/O 
WX_INFO: WiMAX co-existence 
PTA interface 

None/SW I 

D13  K6 eHPI_DAT13: eHPI data bus bit 13 None/SW I/O 
WX_NO_GRANT: WiMAX 
co-existence PTA interface 

None/SW O 
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Symbol WLCSP 
bump 

TFBGA 
ball 

Description PU/PD I/O 

D12  H6 eHPI_DAT12: eHPI data bus bit 12 None/SW I/O 
BT_FREQ: BT co-existence PTA 
interface 

None/SW I 

D11  H5 eHPI_DAT11: eHPI data bus bit 11 None/SW I/O 
BT_ACT: BT co-existence PTA 
interface 

None/SW I 

D10  H4 eHPI_DAT10: eHPI data bus bit 10 None/SW I/O 
WLAN_ACT: BT co-existence PTA 
interface 

None/SW O 

D9  J4 eHPI_DAT9: eHPI data bus bit 9 None/SW I/O 
GPIO0_16: GPIO0_16 in/out None/SW I/O 

D8  K4 eHPI_DAT8: eHPI data bus bit 8 None/SW I/O 
GPIO0_17: GPIO0_17 in/out None/SW I/O 

D7  E3 eHPI_DAT7: eHPI data bus bit 7 None/SW I/O 
EEDO: EEPROM interface None/SW I 
GPIO0_18: GPIO0_18 in/out None/SW I/O 

D6  G3 eHPI_DAT6: eHPI data bus bit 6 None/SW I/O 
EEDI: EEPROM interface None/SW O 
GPIO0_19: GPIO0_19 in/out None/SW I/O 

D5  G2 eHPI_DAT5: eHPI data bus bit 5 None/SW I/O 
EECS: EEPROM interface None/SW O 
GPIO0_20: GPIO0_20 in/out None/SW I/O 

D4  G1 eHPI_DAT4: eHPI data bus bit 4 None/SW I/O 
EESK: EEPROM interface None/SW O 
GPIO0_21: GPIO0_21 in/out None/SW I/O 

D3 E8 K2 eHPI_DAT3: eHPI data bus bit 3 None/SW I/O 
SDIO_DAT3: SDIO data bus bit 3 PU I/O 
GPIO0_22: GPIO0_22 in/out None/SW I/O 

D2 E7 H2 eHPI_DAT2: eHPI data bus bit 2 None/SW I/O 
SDIO_DAT2: SDIO data bus bit 2 None/SW I/O 
GPIO0_23: GPIO0_23 in/out None/SW I/O 

D1 E6 J3 eHPI_DAT1: eHPI data bus bit 1 None/SW I/O 
SDIO_DAT1: SDIO data bus bit 1 None/SW I/O 
GPIO0_24: GPIO0_24 in/out None/SW I/O 

D0 F8 H3 eHPI_DAT0: eHPI data bus bit 1 None/SW I/O 
SDIO_DAT0: SDIO data bus bit 1 None/SW I/O 
SPI_DIN: SPI interface DIN None/SW I 
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Symbol WLCSP 
bump 

TFBGA 
ball 

Description PU/PD I/O 

A0 G7 J1 eHPI_A0: eHPI interface A0 None/SW I 
SDIO_CMD: SDIO interface CMD None/SW I/O 
SPI_DOUT: SPI interface DOUT None/SW O 

CS_N  F3 eHPI_CSN: eHPI interface CS_N None/SW I 
GPIO0_27: GPIO0_27 in/out None/SW I/O 
SPI_CS: SPI interface CS None/SW I 

WE_N  F2 eHPI_WEN: eHPI interface WE_N None/SW I 
GPIO0_28: GPIO0_28 in/out None/SW I/O 
SPI_MODE_SEL: SPI interface 
MODE_SEL 

None/SW I 

OE_N G8 J2 eHPI_OEN: eHPI interface OE_N None/SW I 
SDIO_CLK: SDIO interface 
SD_CLK 

None/SW I 

SPI_CLK: SPI interface SPI_CLK None/SW I 
RF_I_CAL D4  RF_I_CAL: Analog pin NA I 

OSC_EN: OSC enable in 
co-clocking platform 

None/SW O 

ICAP_TRIG_EXT: External trigger 
event for internal capture debugging 

None/SW I 

OSC_EN  F9 OSC_EN: OSC enable in 
co-clocking platform 

None/SW O 

ICAP_TRIG_EXT: External trigger 
event for internal capture debugging 

None/SW I 

GPIO_0  G10 ANTSEL_0: Antenna selection #0 PD/SW O 
UART_DBG_RX: UART debug 
RXD 

None/SW I 

GPIO0_8: GPIO0_8 in/out None/SW I/O 
GPIO_1  H9 ANTSEL_1: Antenna selection #1 PD/SW O 

UART_DBG_TX: UART debug 
TXD 

None/SW O 

GPIO0_0: GPIO0_0 in/out None/SW I/O 
BT_PRI G4 H7 BT_PRI: BT co-existence PTA 

interface 
PD I/O 

GPIO0_9: GPIO0_9 in/out PD I/O 
ANTSEL_0 G2 K8 ATNSEL_0: Antenna selection #0 PD/SW O 
ANTSEL_1 G3 J8 ATNSEL_1: Antenna selection #1 PU/SW O 
ANTSEL_2 E1 G9 EESK: EEPROM interface PD/SW O 

WLAN_ACT: BT co-existence PTA 
interface 

None/SW O 
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Symbol WLCSP 
bump 

TFBGA 
ball 

Description PU/PD I/O 

ANTSEL_3 E2 F8 EEDI: EEPROM interface PD/SW O 
GPIO0_7: GPIO0_7 in/out None/SW I/O 

UART_DBG_TX E3 J10 EECS: EEPROM interface None/SW O 
UART_DBG_TX: UART debug 
TXD 

None/SW O 

UART_DBG_RX F1 H10 EEDO: EEPROM interface PD/SW I 
UART_DBG_RX: UART debug 
RXD 

None/SW I 

EXT_INT_B F2 H8 ICAP_TRIG_EXT: External trigger 
event for internal capture debugging 

None/SW I 

WLAN_ACT: BT co-existence PTA 
interface 

None/SW O 

EXT_INT_B: External interrupt 
input from Host 

None/SW I 

XTEST F4 J9 Test mode enable PD I 
SYSRST_B E4 K9 External system reset active low PU I 

Table 1. Pin descriptions 

2.1.1 Strapping Table 

XTAL_SEL[0] 
(ANTSEL_0) 

XTAL_SEL[1] 
(ANTSEL_1) 

XTAL_SEL[2] 
(GPIO_1) 

Description 

0 0 0 24 MHz 
1 0 0 19.2 MHz 
0 1 0 26 MHz (default) 
1 1 0 Reserved 
0 0 1 Reserved 
1 0 1 52 MHz 
0 1 1 Reserved 
1 1 1 Reserved 

Table 2. OSC/XTAL frequency selection 

WLCSP package only supports 26 MHz. 

SLOW_SRC 
(GPIO_0) 

Note 

1 Internal 
0 External 

Table 3. Slow clock source selection 
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WLCSP package use SW select Slow clock source. 

OSC_SRC 
【WI-FI_INT_B】 

Note 

0 OSC / Co-clocking 
1 XTAL 

Table 4. Clock source selection 

HOST[0] 
(ANTSEL_2) 

HOST[1] 
(ANTSEL_3) 

Note 

0 0 eHPI-8 
1 0 eHPI-16 
0 1 SPI 
1 1 SDIO 

Table 5. Host interface selection 

WLCSP package only supports SDIO. 

2.2 Package Information 

2.2.1 TFBGA Packaging 

 

Figure 2. MT5931 TFBGA top marking 
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Figure 3. MT5931 TFBGA POD (a) 

Dimension in mm. 
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Figure 4. MT5931 TFBGA POD (b) 
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2.2.2 WLCSP Packaging

 

Figure 5. MT5931 WLCSP marking 

 

Figure 6. MT5931 WLCSP POD (a) 
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Figure 7. MT5931 WLCSP POD (b) 

 

Figure 8. MT5931 WLCSP POD (c) 
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Figure 9. MT5931 WLCSP POD (d) 

2.3 Ordering Information 

Part number Package 
MT5931A/B TFBGA 
MT5931P/B WLCSP 
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3 Electrical Characteristics 

3.1 PMU Descriptions 
MT5931 integrates the Power Management Unit (PMU) which generates power supplies required by 
the internal circuitry from the battery. 

PMU mainly contains Low Dropout Regulators (LDOs), buck converter and control circuits such as 
Under-Voltage Lockout (UVLO), thermal protection and power-on/off sequencer. 

3.1.1 PALDO 

PALDO converts the battery input to a 3.3V supply for the use of Wi-Fi RF PA circuits. It is optimized 
for the given functions by balancing the quiescent current, dropout voltage, line/load regulation, 
ripple rejection and output noise. 

3.1.2 CLDO 

One CLDO is integrated in PMU to supply digital core. It converts 1.8V input to 1.2V output which is 
suited for the digital circuits. The input is typically connected to the buck’s output. 

3.1.3 Buck Converter 

The regulator is a DC-DC step-down converter (buck converter) which produces programmable power 
supply from the battery input. Typically it supplies power for the core LDO and RF circuits. The buck 
converter is optimized for high efficiency, low EMI and low quiescent current. 

3.2 Absolute Maximum Ratings 

Symbol Parameter Rating Unit 
DVDDIO0 
DVDDIO1 
DVDDIO2 

1.8V or 2.8V digital power supply -0.3 to 3.6 V 

DVDDIO3 
(VIO_HOST) 1.8V or 2.8V SDIO digital IO power supply -0.3 to 3.6 V 

DVDD Digital 1.2V power supply -0.3 to 3.6 V 
AVDD_CLDO Internal CLDO power supply -0.3 to 3.6 V 
AVDD28_* 

AVDD33_* 
RF power supply -0.3 to 3.6 V 

AVDD13_* RF power supply -0.3 to 1.8 V 

AVDD_SMPS BUCK and PALDO power supply -0.3 to 4.7 V 
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Symbol Parameter Rating Unit 
AVDD_MISC PMU power supply -0.3 to 4.7 V 
TSTG Storage temperature -45 to +135 °C 

Table 3. Absolute maximum ratings 

3.3 Recommended Operating Range 

Symbol Parameter Min. Typ,. Max. Unit 
DVDDIO0  
DVDDIO1 
DVDDIO2 
DVDDIO3 

2.8V digital power supply 2.0 2.8 3.6 V 

1.8V digital power supply 1.6 1.8 2.0 V 

DVDD Digital core power supply 1.08 1.2 1.32 V 
AVDD13_* RF power supply 1.28 1.35 1.4 V 
AVDD28_* RF power supply 2.66 2.8 2.94 V 
AVDD33_* RF power supply 3.14 3.3 3.46 V 
AVDD_SMPS BUCK and PALDO power supply 2.9 3.8 4.3 V 
AVDD_MISC PMU power supply 2.3 3.8 4.3 V 
Tambient Ambient temperature -40 25 85 °C 

Table 4. Recommended operating range 

3.4 PMU Electrical Characteristics 

3.4.1 PMU Characteristics 

Parameter Conditions Min. Typ. Max. Unit 

PMU_EN = 0: Shut down current 
VBAT < 2.3V VBAT = 2.3V  15  μA 
2.3V < VBAT < 4.3V VBAT = 3.8V  20  μA 

PMU_EN = 1: Quiescent current 
All outputs on VBAT = 4.2V  100  μA 
PALDO off, CORE LDO and buck 
converter on VBAT = 4.2V  56  μA 

Under Voltage Lock-Out (UVLO) 
Under voltage rising threshold   2.25  V 
Under voltage falling threshold   2.15  V 

PMU_EN voltage level 
High voltage  1.4   V 
Low voltage    1.0 V 
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Parameter Conditions Min. Typ. Max. Unit 
Thermal shutdown 
Threshold   150  °C 
Hysteresis   40  °C 
LDO enable response time   250  μs 
SMPS voltage 
Output voltage (V_BUCK)   1.65  V 

Digital core voltage 
Output voltage (V_D)   1.2  V 

WLAN PA voltage 
Output voltage (V_PALDO)   3.3  V 

Table 5. PMU characteristics 

3.5 XOSC32 

3.5.1 Block Descriptions 

The low-power 32-kHz crystal oscillator, XOSC32, is designed to work with an external piezoelectric 
32.768 kHz crystal and a load composed of two functional capacitors. See the figure below. 

 

Figure 10. Block diagram of XOSC32 
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3.5.2 Function Specification of XOSC32 

Symbol Parameter Min. Typ. Max. Unit 
AVDDRTC Analog power supply 1 2.8 3 V 
Tosc Start-up time   1 Sec. 
Dcyc Duty cycle 30 50 70 % 
 Current consumption  5  ɛA 

Table 8. Function specification of XOSC32 

3.5.3 Recommendations for Crystal Parameters for XOSC32 

Symbol Parameter Min. Typ. Max. Unit 
F Frequency range  32,768  Hz 
GL Drive level   5 uW 
æf/f Frequency tolerance  +/- 20  ppm 
ESR Series resistance   50 KÝ 
C0 Static capacitance   1.6 pF 
CL0F

1 Load capacitance 6  12.5 pF 

Table 9. Recommended parameters of the 32 kHz crystal 

3.6 DC Electrical Characteristics for 2.8 Volts Operation 

Symbol Parameter Conditions Min. Max. Unit 
VIL Input low voltage LVTTL -0.28 0.6 V 
VIH Input high voltage  2.0 3.08 V 

VT- Schmitt trigger negative going 
threshold voltage 

LVTTL 
0.68 1.36 V 

VT+ Schmitt trigger positive going 
threshold voltage 1.36 1.7 V 

VOL Output low voltage |IOL|=1.6~14 mA -0.28 0.4 V 

VOH Output high voltage |IOH|=1.6~14 mA 2.4 VDD28 + 
0.28 V 

RPU Input pull-up resistance PU=high, PD=low 40 190 KΩ 
RPD Input pull-down resistance PU=low, PD=high 40 190 KΩ 

Table 10. 2.8V DC descriptions 

1 CL is the parallel combination of C1 and C2 in the block diagram. 
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Figure 20. eHPI8 burst read access (data port) 

CE_N

WE_N

RD_N

A0

D[15:0] Di[15:0]A[15:0] Di[31:16]

 

Figure 21. eHPI16 single write access 
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Figure 22. eHPI16 single read access 
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Figure 23. eHPI16 burst write access (data port) 
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Figure 24. eHPI16 burst read access (data port) 
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Figure 25. eHPI write cycle timing diagram 

 
© 2014 MediaTek Inc. Page 29 of 38 

This document contains information that is proprietary to MediaTek Inc. 
Unauthorized reproduction or disclosure of this information in whole or in part is strictly prohibited. 




















	1 System Overview
	1.1 General Descriptions
	1.2 Features
	1.3 Applications
	1.4 Block Diagram

	2 Product Descriptions
	2.1 Pin Descriptions
	2.1.1 Strapping Table

	2.2 Package Information
	2.2.1 TFBGA Packaging
	2.2.2 WLCSP Packaging

	2.3 Ordering Information

	3 Electrical Characteristics
	3.1 PMU Descriptions
	3.1.1 PALDO
	3.1.2 CLDO
	3.1.3 Buck Converter

	3.2 Absolute Maximum Ratings
	3.3 Recommended Operating Range
	3.4 PMU Electrical Characteristics
	3.4.1 PMU Characteristics

	3.5 XOSC32
	3.5.1 Block Descriptions
	3.5.2 Function Specification of XOSC32
	3.5.3 Recommendations for Crystal Parameters for XOSC32

	3.6 DC Electrical Characteristics for 2.8 Volts Operation
	3.7 DC Electrical Characteristics for 1.8 Volts Operation

	4 Interface
	4.1 Host Interface (HIF)
	4.1.1 Signal Pins
	4.1.2 SDIO Timing Waveform
	4.1.3 SPI Timing Waveform
	4.1.4 eHPI Timing Waveform

	4.2 EEPROM Interface
	4.2.1 EEPROM Controller Introduction
	4.2.2 EEPROM Content
	4.2.3 EEPROM Checksum Function
	4.2.4 EEPROM Interface Connection
	4.2.5 EEPROM Interface Timing

	4.3 EFUSE Function

	5 Radio Characteristics
	5.1 Tx/Rx Specifications
	5.1.1 2.4GHz Receiver Specifications
	5.1.2 2.4GHz Transmitter Specifications

	5.2 Current Consumption


