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Figure 96 B2PSI bus timing 

11.1.2 Register Definitions 

B2PSI+0000h B2PSI data register B2PSI_DATA 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name B2PSI_DATA [15:0] 
Type R/W 

Reset 0 

                 
B2PSI_DATA The B2PSI DATA format contains 4 bit register + 3 bit do not care + write / read bit + 8 bit data. 

0 Read operation 

1 Write operation 

To prevent a writing error, B2PSI_DATA must be set to 8216h before the actual data write. 

B2PSI +0008h B2PSI baud rate divider register B2PSI _DIV 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name B2PSI _DIV [15:0] 
Type R/W 

Reset 0 

                 
B2PSI_DIV B2PSI clock rate divisor.  B2PSICK = system clock rate / div. 

B2PSI+0010h B2PSI status register B2PSI_STAT 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name               

WRIT
E_SU
CCES
S 

READ
_REA
DT 

Type               RC RC 

Reset               0 0 

                 
READ_READY Read data ready. 

0 Read data is not ready yet. 

1 Read data is ready.  The bit is cleared by reading B2PSI_STAT register or if B2PSI initializes a new transmit. 
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WRITE_SUCCESS B2PSI write successfully. 

0 B2PSI write is not finished yet. 

1 B2PSI write has finished.  The bit is cleared by reading B2PSI_STAT register or if B2PSI initializes a new 

transmit. 

B2PSI+0014h B2PSI CS to CK time register B2PSI_TIME 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name              B2PSI_TIME 
Type              R/W 

Reset              0 

                 
B2PSI_TIME The time interval that first B2PSICK is started after the B2PSICS is active low. 

Time interval = 1/system clock * B2PSI_time. 

 

11.2  Clocks 

There are two major time bases in the MT6225. For the faster one is the 13 MHz clock originating from an off-chip 

temperature-compensated voltage controlled oscillator (TCVCXO) that can be either 13MHz or 26MHz. This signal is the 

input from the SYSCLK pad then is converted to the square-wave signal. The other time base is the 32768 Hz clock 

generated by an on-chip oscillator connected to an external crystal. Figure 97 shows the clock sources as well as their 

utilizations inside the chip. 

 

Figure 97 Clock distributions inside the MT6225. 
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11.2.1 32.768 KHz Time Base 

The 32768 Hz clock is always running. It’s mainly used as the time base of the Real Time Clock (RTC) module, which 

maintains time and date with counters. Therefore, both the 32768Hz oscillator and the RTC module is powered by separate 

voltage supplies that shall not be powered down when the other supplies do. 

In low power mode, the 13 MHz time base is turned off, so the 32768 Hz clock shall be employed to update the critical 

TDMA timer and Watchdog Timer. This time base is also used to clocks the keypad scanner logic. 

11.2.2 13 MHz Time Base 

One 1/2-dividers for PLL existing to allow using 26 or 13 MHz TCVCXO.  

One phase-locked loops (PLL) to generate 624Mhz clock output, then a frequency divider futher divide 6, 6, 13 to generate 

104Mhz, 104Mhz, 48Mhz for three primary clocks, DSP_CLOCK, MCU_CLOCK and USB_CLOCK, respectively. This 

three primary clocks then feed to DSP Clock Domain and MCU Clock Domain and USB, respectively. The PLL require no 

off-chip components for operations and can be turn off in order to save power. After power-on, the PLLs are off by default 

and the source clock signal is selected through multiplexers. The software shall take cares of the PLL lock time while 

changing the clock selections. The PLL and usages are listed below. 

PLL supplies three clock source 

 DSP system clock, DSP_CLOCK. The outputted 104MHz clock is connected to DSP DCM (dynamic clock 

manager) for dynamically adjusting clock rate by digital clock divider. 

 MCU system clock, MCU_CLOCK, which paces the operations of the MCU cores, MCU memory system, and 

MCU peripherals as well. The outputted 104MHz clock is connected to ARM DCM and MCU DCM for 

dynamically adjusting clock rate by digital clock divider. 

 USB system clock, USB_CLOCK. The 48MHz is sent to USB module for its operation. 

Note that PLL need some time to become stable after being powered up. The software shall take cares of the PLL lock time 

before switching them to the proper frequency. Usually, a software loop longer than the PLL lock time is employed to deal 

with the problem. 

For power management, the MCU software program may stop MCU Clock by setting the Sleep Control Register. Any 

interrupt requests to MCU can pause the sleep mode, and thus MCU return to the running mode.  

AHB also can be stop by setting the Sleep Control Register. However the behavior of AHB in sleep mode is a little different 

from that of MCU. After entering Sleep Mode, it can be temporarily waken up by any “hreq” (bus request), and then goes 

back to sleep automatically after all “hreqs” de-assert. Any transactions can take place as usual in sleep mode, and it can 

save power while there is no transaction on it. However the penalty is losing a little system efficiency for switching on and 

off bus clock, but the impact is small. 

11.2.3 Dynamic Clock Switch of MCU Clock 

Dynamic Clock Manager is implemented to allow MCU and DSP switching clock dynamically without any jitter, and 

enabling signal drift, and system can operate stably during any clock rate switch.  

Please note that PLL must be enabled and the frequency shall be set as 624MHz, therefore the required MCU/DSP/USB 

clocks can be generated from 624MHz. Before switching to 52MHz clock rate, the clock from PLL DIV2 will feed through 

dynamic clock manager (DCM) directly. That means if PLL DIV2 is enabled, the internal clock rate is the half of SYSCLK. 

Contrarily, the internal clock rate is identical to SYSCLK. 
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However, the settings of some hardware modules is required to be changed before or after clock rate change. Software has 

the responsibility to change them at proper timing. The following table is list of hardware modules needed to be changed 

their setting during clock rate change. 

Module Name Programming Sequence 

EMI 

1. Low clock speed -> high clock speed 

Changing wait state before clock change. New wait state will not take effect until 

current EMI access is complete. Software should insert a period of time before 

switching clock. 

2. High clock speed -> low clock speed 

Changing wait state after clock change. 

NAND 

1. Low clock speed -> high clock speed 

Changing wait state before clock change. New wait state will not take effect until 

current EMI access is complete. Software should insert a period of time before 

switching clock. 

2. High clock speed -> low clock speed 

Changing wait state after clock change. 

LCD Change wait state while LCD in IDLE state. 

Table 53 Programming sequence during clock switch 

11.2.4 Register Definitions 

CONFG+0100h PLL Frequency Register PLL 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name  Q_PLL CALI RST 
UPLL
SEL 

DPLL
SEL 

MPLLSEL 
PLLT
ME 

PLLVCOSEL 

Type  R/W R/W R/W R/W R/W R/W R/W R/W 

Reset  0 0 0 0 0 0 0 00 

                 
PLLVCOSEL Selects VCO in PLL frequency for PLL debug purpose. Default value is 0x0. 

PLLTME PLL test mode Enable 

0 Disable 

1 Enables 

MPLLSEL Select MCU Clock source. Using this mux to gate out unstable clock output from PLL after system boot up 

00 PLL bypassed, using CLK from CLKSQ, default value after chip power up. 

01 PLL bypassed, using CLK from SYSCLK 

10 Using PLL Clock for MCU 

11 Reserved 

DPLLSEL Select DSP Clock source. Using this mux to gate out unstable clock output from PLL after system boot up 

0 PLL bypassed, using CLK from CLKSQ 

1 Using PLL Clock for DSP 

UPLLSEL Select USB Clock source. Using this mux to gate out unstable clock output from PLL after system boot up 

0 PLL bypassed, using CLK from CLKSQ 

1 Using PLL Clock for USB 

RST Reset Control of PLL 

0  Normal Operation 
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1  Reset the PLL 

CALI Calibration Control for PLL 

Q_PLL Select source of PLL output clock when in test 

CONFG+110h Clock Control Register CLK_CON 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name            
DSP_
EXTC
K 

USB_
EXTC
K 

CLKS
Q_PL
D 

CLKS
Q_DIV
2_MC
U 

CLKS
Q_DIV
2_DS
P 

Type            R/W R/W R/W R/W R/W 

Reset            0 0 0 0 0 

                 
CLKSQ_DIV2_DSP Control the clock divider for DSP clock domain 

0 Divider bypassed 

1 Divider not bypassed 

CLKSQ_DIV2_MCU Control the x2 clock divider for MCU clock domain 

0 Divider bypassed 

1 Divider not bypassed 

CLKSQ_PLD Pull Down Control 

0 Disable 

1 Enables 

USB_EXTCK Use external USB clock source. 

0 Not use external clock. 

1 Use external clock. 

DSP_EXTCK Use external DSP clock source. 

0 Not use external clock. 

 1 Use external clock. 

CONFG+114h Sleep Control Register SLEEP_CON 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name              DSP AHB MCU 
Type              WO WO WO 

Reset              0 0 0 

                 
MCU Stop the MCU Clock to force MCU Processor entering sleep mode. MCU clock will be resumed as long as there 

comes an interrupt request or system is reset. 

0 MCU Clock is running 

1 MCU Clock is stopped 

AHB Stop the AHB Bus Clock to force the entire bus entering sleep mode. AHB clock will be resumed as long as there 

comes an interrupt request or system is reset. 

0 AHB Bus Clock is running 

1 AHB Bus Clock is stopped 

DSP Stop the DSP Clock. 

0 DSP Bus Clock is running 

1 DSP Bus Clock is stopped 
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CONFG+0118h MCU Clock Control Register MCUCLK_CON 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name     ARM_FSEL 
SRCC
LK 

   MCU_FSEL 

Type     R/W R/W    R/W 

Reset     3 1    3 

                 
MCU_FSEL  MCU clock frequency selection. This control register is used to control the output clock frequency of 

MCU Dynamic Clock Manager. The clock frequency is from 13MHz to 52MHz. The waveform of the output 

clock is shown in Fig. 98. 

0  13MHz 

1  26MHz 

2  39MHz 

3  52MHz 

Others reserved 

When MCU Clock Source bypass PLL (MPLL_SEL[1]==0), the output frequency is controlled by 

SRCCLK ,CLKSQ_DIV2_MCU , MPLL_SEL[0] and MCU_FSEL[0] 

SRCCLK  CLKSQ_DIV2_MCU MPLL_SEL[0]  MCU_FSEL[0] 

0            0                x              x               13Mhz 

1            1                0              0               13Mhz 

1            1                1              1               26Mhz 

Other  illegal     

SRCCLK   off-chip temperature-compensated voltage controlled oscillator (TCVCXO) frequency identifier. 

0  13MHz  

1  26MHz  

ARM_FSEL  ARM clock frequency selection.  This control register is used to control the output clock frequency of 

ARM Dynamic Clock Manager.  The clock frequency is from 13MHz to 104MHz. 

0  13MHz 

1  26MHz 

2  39MHz 

3  52MHz 

4   65MHz 

5  78MHz 

6  91MHz 

7  104MHz 

Others reserved 

Please note that the clock period of 39MHz is not uniform. The shortest period of 39MHz clock is the same 

as the period of 52MHz. As a result, the wait states of external interfaces, such as EMI, NAND, and so on, 

have to be configured based on 52MHz timing. Therefore, the MCU performance executing in external 

memory at 39MHz may be worse than at 26MHz. 65Mhz, 78MHz and 91MHz are not uniform clocks, 

either. 

Also note that the maximum latency of clock switch is 8 104MHz-clock periods. Software provides at least 

8T locking time after clock switch command. 
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104MHz

91MHz

78MHz

65MHz

52MHz

39MHz

26MHz

13MHz  

Figure 99 Output of Dynamic Clock Manager 

CONFG+011C

h 
DSP Clock Control Register DSPCLK_CON 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name             DSP_FSEL 

Type             R/W 

Reset             3 

                 
DSP_FSEL DSP clock frequency selection.  This control register is used to control the output clock frequency of DSP 

Dynamic Clock Managers.  The clock frequency is from 13MHz to 104MHz. Note that 39MHz, 65MHz, 78MHz, 

and 91MHz are not a uniform period clock rate. 

0  13MHz 

1  26MHz 

2  39MHz 

3  52MHz 

4   65MHz 

5  78MHz 

6  91MHz 

7  104MHz 

Others reserved 

104MHz

91MHz

78MHz

65MHz

52MHz

39MHz

26MHz

13MHz  

11.3 Reset Generation Unit (RGU) 

Figure 100 shows the reset scheme used in MT6225.  MT6225 provides three kinds of resets: hardware reset, watchdog 

reset, and software reset. 
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Figure 100 Reset Scheme Used in MT6225 

11.3.1 General Description 

11.3.1.1 Hardware Reset 

This reset is input through the SYSRST# pin, which is driven low during power-on.  The hardware reset has a global 

effect on the chip: all digital and analog circuits are initialized, except the Real Time Clock module.  The initial states of 

the MT6225 sub-blocks are as follows:. 

• All analog circuits are turned off. 

• All PLLs are turned off and bypassed.  The 13 MHz system clock is the default time base. 

• Special trap states in GPIO. 

11.3.1.2 Watchdog Reset 

A watchdog reset is generated when the Watchdog Timer expires: the MCU software failed to re-program the timer counter 

in time.  This situation is typically induced by abnormal software execution, which can be aborted by a hardwired 

watchdog reset.  Hardware blocks that are affected by the watchdog reset are: 

• MCU subsystem, 

• DSP subsystem, and 

• External components (trigged by software). 

11.3.1.3 Software Resets 

Software resets are local reset signals that initialize specific hardware components.  For example, if hardware failures are 

detected, the MCU or DSP software may write to software reset trigger registers to reset those specific hardware modules to 

their initial states. 

The following modules have software resets. 

• DSP Core 
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• DSP Coprocessors 

11.3.2 Register Definitions 

RGU +0000h Watchdog Timer Control Register WDT_MODE 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name KEY[7:0]    
AUTO
-REST
ART 

IRQ 
EXTE
N 

EXTP
OL 

ENAB
LE 

Type     R/W R/W R/W R/W R/W 

Reset     0 0 0 0 1 

                 
ENABLE Enables the Watchdog Timer. 

0 Disables the Watchdog Timer. 

1 Enables the Watchdog Timer. 

EXTPOL Defines the polarity of the external watchdog pin. 

0 Active low. 

1 Active high. 

EXTEN Specifies whether or not to generate an external watchdog reset signal. 

0 The watchdog does not generate an external watchdog reset signal. 

1 If the watchdog counter reaches zero, an external watchdog signal is generated. 

IRQ Issues an interrupt instead of a Watchdog Timer reset.  For debug purposes, RGU issues an interrupt to the MCU 

instead of resetting the system. 

0 Disable. 

1 Enable. 

AUTO-RESTART Restarts the Watchdog Timer counter with the value of WDT_LENGTH while task ID is written 

into Software Debug Unit. 

0 Disable.  The counter restarts by writing KEY into the WDT_RESTART register. 

1 Enable.  The counter restarts by writing KEY into the WDT_RESTART register or by writing task ID into 

the software debug unit. 

KEY Write access is allowed if KEY=0x22. 

RGU +0004h Watchdog Time-Out Interval Register WDT_LENGTH 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name TIMEOUT[10:0] KEY[4:0] 

Type WO  

Reset 111_1111_1111b  

                 
KEY  Write access is allowed if KEY=08h. 

TIMEOUT The counter is restarted with {TIMEOUT [10:0], 1_1111_1111b}.  Thus the Watchdog Timer time-out period 

is a multiple of 512*T32k=15.6ms. 

RGU +0008h Watchdog Timer Restart Register WDT_RESTART 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name KEY[15:0] 
Type  

Reset  
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KEY Restart the counter if KEY=1971h. 

RGU +000Ch Watchdog Timer Status Register WDT_STA 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name WDT 
SW_W
DT 

              

Type RO RO               

Reset 0 0               

                 
WDT Indicates the cause of the watchdog reset. 

0 Reset not due to Watchdog Timer. 

1 Reset because the Watchdog Timer time-out period expired. 

SW_WDT Indicates if the watchdog was triggered by software. 

0 Reset not due to software-triggered Watchdog Timer. 

1 Reset due to software-triggered Watchdog Timer. 

NOTE: A system reset does not affect this register.  This bit is cleared when the WTU_MODE register ENABLE bit is 

written. 

RGU +0010h CPU Peripheral Software Reset Register 
SW_PERIPH_RS

TN 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name  
DAMR

ST 

USBR

ST 
     KEY 

Type  R/W R/W       

Reset  0 0       

                 
KEY Write access is allowed if KEY=37h. 

DMARST Reset the DMA peripheral. 

0 No reset. 

1 Invoke a reset. 

USBRST Reset the USB. 

0 No reset. 

1 Invoke a reset. 

RGU +0014h DSP Software Reset Register SW_DSP_RSTN 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name RST                
Type R/W                

Reset 0                

                 
RST Controls the DSP System Reset Control. 

0 No reset. 

1 Invoke a reset. 

RGU +0018h Watchdog Timer Reset Signal Duration Register 
WDT_RSTINTRE

VAL 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name     LENGTH[ 11:0] 
Type     R/W 



 MT6225 GSM/GPRS Baseband Processor Data Sheet  Revision 1.00   

  

 332/377 MediaTek Inc. Confidential 

Reset     FFFh 

                 
LENGTH This register indicates the reset duration when Watchdog Timer times out.  However, if the WDT_MODE 

register IRQ bit is set to 1, an interrupt is issued instead of a reset. 

RGU+001Ch Watchdog Timer Software Reset Register WDT_SWRST 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name KEY[15:0] 
Type  

Reset  

                 
Software-triggered Watchdog Timer reset.  If the register content matches the KEY, a watchdog reset is issued.  However, 

if the WDT_MODE register IRQ bit is set to 1, an interrupt is issued instead of a reset. 

KEY 1209h 

11.4 Software Power Down Control 

In addition to have Pause Mode at Standby State, the software program can also put each peripherals independently in 

Power Down Mode at Active State by gating their clock off. The typical logic implemented is described as Figure 101. For 

all these configuration bits, 1 means that the function is Power Down Mode and 0 means that it is in the Active Mode. 

CLOCK

POWER DOWN

TESTMODE

 

Figure 101 Power Down Control at Block Level 

11.4.1 Register Definitions 

CONFG+300h Power Down Control 0 Register PDN_CON0 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name 
DSP_
DIV2 

 PLL 
MCU_
DIV2 

CLKS
Q 

    
IRDB
G 

  
WAVE
TABL
E 

GCU USB DMA 

Type R/W  R/W R/W R/W     R W   R/ W R/W R/W R/W 

Reset 1  1 1 0     1   1 1 1 1 

                 
DMA  Controls the DMA Controller Power Down 

USB  Controls the USB Controller Power Down 

GCU  Controls the GCU Controller Power Down 

WAVETABLE Controls the Wavetable Power Down 

IRDBG  Controls the IRDBG Power Down 

CLKSQ  Controls the Clock squarer Power Down 

MCU_DIV2 Controls the MCU DIV2 Power Down 

PLL  Controls the PLL Power Down  
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DSP_DIV2 Controls the DSP DIV2 Power Down 

CONFG +304h Power Down Control 1 Register PDN_CON1 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name IRDA 
UART
3 

SPI NFI  PWM2 MSDC 
UART
2 

LCD 
ALTE
R 

PWM SIM 
UART
1 

GPIO KP GPT 

Type R W R W R/W R/W  R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

Reset 1 1 1 1  1 1 1 1 1 1 1 0 1 1 1 

                 
GPT Controls the General Purpose Timer Power Down 

KP Controls the Keypad Scanner Power Down 

GPIO Controls the GPIO Power Down 

UART1 Controls the UART1 Controller Power Down 

SIM Controls the SIM Controller Power Down 

PWM Controls the PWM Generator Power Down 

ALTER Controls the Alerter Generator Power Down 

LCD Controls the Serial LCD Controller Power Down 

UART2 Controls the UART2 Controller Power Down 

MSDC Controls the MS/SD Controller Power Down 

PWM2 Controls the PWM2 Generator Power Down 

NFI Controls the NAND FLASH Interface Power Down 

SPI Controls the Serial Port Interface Power Down 

UART3 Controls the UART3 Controller Power Down 

IRDA Controls the IrDA Framer Power Down 

CONFG +308h Power Down Control 2 Register PDN_CON2 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name GMSK BBRX I
2
C AAFE DIV GCC BFE VAFE 

AUXA
D 

FCS APC AFC BPI BSI RTC TDMA 

Type R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

Reset 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

                 
TDMA Controls the TDMA Power Down 

RTC Controls the RTC Power Down 

BSI Controls the BSI Power Down. This control will not be updated until both tdma_evtval and qbit_en are asserted. 

BPI Controls the BPI Power Down. This control will not be updated until both tdma_evtval and qbit_en are asserted. 

AFC Controls the AFC Power Down. This control will not be updated until both tdma_evtval and qbit_en are asserted. 

APC Controls the APC Power Down. This control will not be updated until both tdma_evtval and qbit_en are asserted. 

FCS Controls the FCS Power Down 

AUXAD Controls the AUX ADC Power Down 

VAFE Controls the Audio Front End of VBI Power Down 

BFE Controls the Base-Band Front End Power Down 

GCU  Controls the GCU Power Down 

DIV Controls the Divider Power Down 

AAFE Controls the Audio Front End of MP3 Power Down 

I
2
C Controls the I

2
C Power Down 

BBRX Controls the BB RX Power Down 
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GMSK Controls the GMSK Power Down 

CONFG +30Ch Power Down Control 3 Register PDN_CON3 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name    ISP RESZ           ICE 
Type    R/W R/W           R/W 

Reset    1 1           1 

                 
ICE Enables the debug feature of the ARM7EJS core. It controls the DBGEN pin of the ICEBreaker. 

RESZ Controls the Image Resizer Power Down 

ISP Controls the Image Signal Processor Power Down 

CONFG+0310h Power Down Set 0 Register PDN_SET0 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name 
DSP_
DIV2 

 PLL 
MCU_
DIV2 

CLKS
Q 

    
IRDB
G 

  
WAVE
TABL
E 

GCU USB DMA 

Type W1S  W1S W1S W1S     W1S   W1S W1S W1S W1S 

                 

CONFG+0314h Power Down Set 1 Register PDN_SET1 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name IRDA 
UART
3 

SPI NFI  PWM2 MSDC 
UART
2 

LCD 
ALTE
R 

PWM SIM 
UART
1 

GPIO KP GPT 

Type W1S W1S W1S W1S  W1S W1S W1S W1S W1S W1S W1S W1S W1S W1S W1S 

                 

CONFG+0318h Power Down Set 2 Register PDN_SET2 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name GMSK BBRX SCCB AAFE DIV GCC BFE VAFE 
AUXA
D 

FCS APC AFC BPI BSI RTC TDMA 

Type W1S W1S W1S W1S W1S W1S W1S W1S W1S W1S W1S W1S W1S W1S W1S W1S 

                 

CONFG+031C

h 
Power Down Set 3 Register PDN_SET3 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name    ISP RESZ           ICE 
Type    W1S W1S           W1S 

                 
These registers are used to individually set power down control bit. Only the bits set to 1 are in effect, and these power 

down control bits will set to 1. Else the other bits keep original value. 

EACH BIT Set the Associated Power Down Control Bit to 1. 

0 no effect 

1 Set corresponding bit to 1 

CONFG+0320h Power Down Clear 0 Register PDN_CLR0 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name 
DSP_
DIV2 

 PLL 
MCU_
DIV2 

CLKS
Q 

    
IRDB
G 

  
WAVE
TABL
E 

GCU USB DMA 

Type W1C  W1C W1C W1C     W1C   W1C W1C W1C W1C 
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CONFG+0324h Power Down Clear 1 Register PDN_CLR1 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name IRDA 
UART
3 

SPI NFI  PWM2 MSDC 
UART
2 

LCD 
ALTE
R 

PWM1 SIM 
UART
1 

GPIO KP GPT 

Type W1C W1C W1C W1C  W1C W1C W1C W1C W1C W1C W1C W1C W1C W1C W1C 

                 

CONFG+0328h Power Down Clear 2 Register PDN_CLR2 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name GMSK BBRX SCCB AAFE DIV GCC BFE VAFE 
AUXA
D 

FCS APC AFC BPI BSI RTC TDMA 

Type W1C W1C W1C W1C W1C W1C W1C W1C W1C W1C W1C W1C W1C W1C W1C W1C 

                 

CONFG+032C

h 
Power Down Clear 3 Register PDN_CLR3 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name    ISP RESZ           ICE 
Type    W1C W1C           W1C 

                 
These registers are used to individually Clear power down control bit. Only the bits set to 1 are in effect, and these power 

down control bits will set to 0. Else the other bits keep original value. 

EACH BIT Clear the Associated Power Down Control Bit. 

0 no effect 

1 Set corresponding bit to 0 
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12 Analog Front-end & Analog Blocks 

12.1 General Description 

To communicate with analog blocks, a common control interface for all analog blocks is implemented. In addition, there are 

some dedicated interfaces for data transfer. The common control interface translates APB bus write and read cycle for 

specific addresses related to analog front-end control. During writing or reading of any of these control registers, there is a 

latency associated with transferring of data to or from the analog front-end. Dedicated data interface of each analog block is 

implemented in the corresponding digital block. The Analog Blocks includes the following analog function for complete 

GSM/GPRS base-band signal processing: 

1. Base-band RX: For I/Q channels base-band A/D conversion  

2. Base-band TX: For I/Q channels base-band D/A conversion and smoothing filtering, DC level shifting  

3. RF Control: Two DACs for automatic power control (APC) and automatic frequency control (AFC) are included. 

Their outputs are provided to external RF power amplifier and VCXO), respectively. 

4. Auxiliary ADC: Providing an ADC for battery and other auxiliary analog function monitoring  

5. Audio mixed-signal blocks: It provides complete analog voice signal processing including microphone amplification, 

A/D conversion, D/A conversion, earphone driver, and etc. Besides, dedicated stereo D/A conversion and 

amplification for audio signals are included). 

6. Clock Generation: A clock squarer for shaping system clock, and three PLLs that provide clock signals to DSP, MCU, 

and USB units are included  

7. XOSC32: It is a 32-KHz crystal oscillator circuit for RTC application Analog Block Descriptions 

12.1.1 BBRX 

12.1.1.1 Block Descriptions 

The receiver (RX) performs base-band I/Q channels downlink analog-to-digital conversion: 

1. Analog input multiplexer: For each channel, a 4-input multiplexer that supports offset and gain calibration is included.  

2. A/D converter: Two 14-bit sigma-delta ADCs perform I/Q digitization for further digital signal processing. 

12.1.1.2 Functional Specifications 

The functional specifications of the base-band downlink receiver are listed in the following table. 

Symbol Parameter Min Typical Max Unit 

N Resolution  14  Bit 

FC Clock Rate  26  MHz 

FS Output Sampling Rate  13/12  MSPS 

 Input Swing 

When GAIN=’0’ 

 

 0.8*AVDD 

 

0.4*AVDD 

 Vpk 

 

Vpk 
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When GAIN=’1’ 

OE Offset Error  +/- 10  mV 

FSE Full Swing Error  +/- 30  mV 

 I/Q Gain Mismatch   0.5 dB 

SINAD Signal to Noise and Distortion Ratio 

- 45kHz sine wave in [0:90] kHz bandwidth 

- 145kHz sine wave in [10:190] kHz 

bandwidth 

65 

65 

  dB 

dB 

ICN Idle channel noise 

- [0:90] kHz bandwidth 

- [10:190] kHz bandwidth 

  -74 

-70 

dB 

dB 

 

DR Dynamic Range 

- [0:90] kHz bandwidth 

- [10:190] kHz bandwidth 

74 

70 

  dB 

dB 

 

RIN Input Resistance 75   kΩ 

DVDD Digital Power Supply 1.6 1.8 2.0 V 

AVDD Analog Power Supply 2.5 2.8 3.1 V 

T Operating Temperature -20  80 ℃ 

 Current Consumption 

Power-up 

Power-Down 

 5 

5 

 mA 

µA 

Table 54 Base-band Downlink Specifications 

12.1.2 BBTX 

12.1.2.1 Block Descriptions 

The transmitter (TX) performs base-band I/Q channels up-link digital-to-analog conversion. Each channel includes: 

1. 10-Bits D/A Converter: It converts digital GMSK modulated signals to analog domain. The input to the DAC is sampled 

at 4.33-MHz rate with 10-bits resolution. 

2. Smoothing Filter: The low-pass filter performs smoothing function for DAC output signals with a 350-kHz 2nd-order 

Butterworth frequency response. 

12.1.2.2 Function Specifications 

The functional specifications of the base-band uplink transmitter are listed in the following table. 

Symbol Parameter Min Typical Max Unit 

N Resolution  10  Bit 

FS Sampling Rate  4.33  MSPS 

SINAD Signal to Noise and Distortion Ratio 57 60  dB 

 Output Swing 0.18*AVDD  0.89*AVDD V 

VOCM Output CM Voltage 0.34*AVDD 0.5*AVDD 0.62*AVDD V 
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 Output Capacitance   20 PF 

 Output Resistance 10   KΩ 

DNL Differential Nonlinearity  +/- 0.5  LSB 

INL Integral Nonlinearity  +/- 1.0  LSB 

OE Offset Error  +/- 15  mV 

FSE Full Swing Error  +/- 30  mV 

FCUT Filter –3dB Cutoff Frequency 300 350 400 KHz 

ATT Filter Attenuation at 

100-KHz 

270-KHz 

4.33-MHz 

0.1 

2.2 

46.4 

0.0 

1.3 

43.7 

 

0.0 

0.8 

41.4 

 

dB 

dB 

dB 

 I/Q Gain Mismatch  +/- 0.5  dB 

 I/Q Gain Mismatch Correction Range -1.18  +1.18 dB 

DVDD Digital Power Supply 1.6 1.8 2.0 V 

AVDD Analog Power Supply 2.5 2.8 3.1 V 

T Operating Temperature -20  80 ℃ 

 Current Consumption 

Power-up 

Power-Down 

 5 

5 

 mA 

µA 

Table 55 Base-band Uplink Transmitter Specifications 

12.1.3 AFC-DAC 

12.1.3.1 Block Descriptions 

As shown in the following figure, together with a 2
nd
-oder digital sigma-delta modulator, AFC-DAC is designed to produce 

a single-ended output signal at AFC pin. AFC pin should be connected to an external 1
st
-order R-C low pass filter to meet 

the 13-bits resolution (DNL) requirement
2
.  

The AFC_BYP pin is the mid-tap of a resistor divider inside the chip to offer the AFC output common-mode level. Nominal 

value of this common-mode voltage is half the analog power supply, and typical value of output impedance of AFC_BYP 

pin is about 21kΩ. To suppress the noise on common mode level, it is suggested to add an external capacitance between 

AFC_BYP pin and ground. The value of the bypass capacitor should be chosen as large as possible but still meet the 

settling time requirement set by overall AFC algorithm
3
.  

                                                           

2
 DNL performance depends on external output RC filter bandwidth: the narrower the bandwidth, the better the DNL. Thus, 

there exists a tradeoff between output setting speed and DNL performance 

3
 AFC_BYP output impedance and bypass capacitance determine the common-mode settling RC time constant. Insufficient 

common-mode settling will affect the INL performance. A typical value of 1nF is suggested. 
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Figure 102 Block diagram of AFC-DAC 

12.1.3.2 Functional Specifications 

The following table gives the electrical specification of AFC-DAC. 

Symbol Parameter Min Typical Max Unit 

N Resolution  13  Bit 

FS Sampling Rate  6500  KHz 

DVDD Digital Power Supply 1.6 1.8 2.0 V 

AVDD Analog Power Supply 2.6 2.8 3.1 V 

T Operating Temperature -20  80 ℃ 

 Current Consumption 

Power-up 

Power-Down 

 1.2 

 

1 mA 

µA 

 Output Swing  0.75*AVDD  V 

 Output Resistor  

(in AFC output RC network) 

1   KΩ 

DNL Differential Nonlinearity  +1/-1  LSB 

INL Integral Nonlinearity  +4.0/-4.0  LSB 

Table 56 Functional specification of AFC-DAC 

12.1.4 APC-DAC 

12.1.4.1 Block Descriptions 

The APC-DAC is a 10-bits DAC with output buffer aimed for automatic power control. Here blow are its analog pin 

assignment and functional specification tables. 

12.1.4.2 Function Specifications 

Symbol Parameter Min Typical Max Unit 

N Resolution  10  Bit 

FS Sampling Rate   1.0833 MSPS 

SINAD Signal to Noise and Distortion Ratio  50  dB 
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(10-KHz Sine with 1.0V Swing & 100-KHz BW) 

 99% Settling Time (Full Swing on Maximal Capacitance)   5 µS 

 Output Swing   AVDD-0.2 V 

 Output Capacitance   200 pF 

 Output Resistance 10   KΩ 

DNL Differential Nonlinearity  +/- 0.5  LSB 

INL Integral Nonlinearity  +/- 1.0  LSB 

OE Offset Error  +/- 10  mV 

FSE Full Swing Error  +/- 10  mV 

DVDD Digital Power Supply 1.6 1.8 2.0 V 

AVDD Analog Power Supply 2.5 2.8 3.1 V 

T Operating Temperature -20  80 ℃ 

 Current Consumption 

Power-up 

Power-Down 

 600 

1 

 µA 

µA 

Table 57 APC-DAC Specifications 

12.1.5 Auxiliary ADC 

12.1.5.1 Block Descriptions 

The auxiliary ADC includes the following functional blocks: 

1. Analog Multiplexer: The analog multiplexer selects signal from one of the seven auxiliary input pins. Real word 

message to be monitored, like temperature, should be transferred to the voltage domain. 

2. 10 bits A/D Converter: The ADC converts the multiplexed input signal to 10-bit digital data. 

12.1.5.2 Function Specifications 

The functional specifications of the auxiliary ADC are listed in the following table. 

Symbol Parameter Min Typical Max Unit 

N Resolution  10  Bit 

FC Clock Rate 0.1 1.0833 5 MHz 

FS Sampling Rate @ N-Bit   5/(N+1) MSPS 

 Input Swing 1.0  AVDD V 

VREFP Positive Reference Voltage  

(Defined by AUX_REF pin) 

1.0  AVDD V 

CIN Input Capacitance 

Unselected Channel 

Selected Channel 

   

50 

1.2 

fF 

pF 

RIN Input Resistance 

Unselected Channel 

Selected Channel 

 

10 

1.8 

   

MΩ 

MΩ 
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RS Resistor String Between AUX_REF pin & ground 

Power Up  

Power Down 

35 

10 

50 65 KΩ 

MΩ 

 Clock Latency  11  1/FC 

DNL Differential Nonlinearity  +0.5/-0.5  LSB 

INL Integral Nonlinearity  +1.0/-1.0  LSB 

OE Offset Error  +/- 10  mV 

FSE Full Swing Error  +/- 10  mV 

SINAD Signal to Noise and Distortion Ratio (10-KHz Full 

Swing Input & 13-MHz Clock Rate) 

 50  dB 

DVDD Digital Power Supply 1.6 1.8 2.0 V 

AVDD Analog Power Supply 2.5 2.8 3.1 V 

T Operating Temperature -20  80 ℃ 

 Current Consumption 

Power-up 

Power-Down 

 300 

1 

 µA 

µA 

Table 58 The Functional specification of Auxiliary ADC 

12.1.6 Audio mixed-signal blocks 

12.1.6.1 Block Descriptions 

Audio mixed-signal blocks (AMB) integrate complete voice uplink/downlink and audio playback functions. As shown in 

the following figure, it includes mainly three parts. The first consists of stereo audio DACs and speaker amplifiers for audio 

playback. The second is the voice downlink path, including voice-band DACs and amplifiers, which produces voice signal 

to earphone or other auxiliary output device. Amplifiers in these two blocks are equipped with multiplexers to accept 

signals from internal audio/voice or external radio sources. The last is the voice uplink path, which is the interface between 

microphone (or other auxiliary input device) input and MT6225 DSP. A set of bias voltage is provided for external electret 

microphone.. 
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Figure 103 Block diagram of audio mixed-signal blocks. 

12.1.6.2 Functional Specifications 

The following table gives functional specifications of voice-band uplink/downlink blocks. 

Symbol Parameter Min Typical Max Unit 

FS Sampling Rate  4096  KHz 

CREF Decoupling Cap Between AU_VREF_P 

And AU_VREF_N 

 47  NF 

DVDD Digital Power Supply 1.6 1.8 2.0 V 

AVDD Analog Power Supply 2.5 2.8 3.1 V 

T Operating Temperature -20  80 ℃ 

IDC Current Consumption  5  mA 

VMIC Microphone Biasing Voltage  1.9  V 

IMIC  Current Draw From Microphone Bias   2 mA 
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 Pins 

Uplink Path
4
 

SINAD  Signal to Noise and Distortion Ratio 

 Input Level: -40 dbm0 

 Input Level: 0 dbm0 

 

29 

 

 

69 

  

dB 

dB 

RIN Input Impedance (Differential)  13 20 27 KΩ 

ICN Idle Channel Noise   -67 dBm0 

XT Crosstalk Level   -66 dBm0 

Downlink Path
5
 

SINAD  Signal to Noise and Distortion Ratio 

 Input Level: -40 dBm0 

 Input Level: 0 dBm0 

 

29 

69   

dB 

dB 

RLOAD Output Resistor Load (Differential) 28   Ω 

CLOAD Output Capacitor Load   200 pF 

ICN Idle Channel Noise of Transmit Path   -67 dBm0 

XT Crosstalk Level on Transmit Path   -66 dBm0 

Table 59 Functional specifications of analog voice blocks 

Functional specifications of the audio blocks are described in the following. 

Symbol Parameter Min Typical Max Unit 

FCK Clock Frequency  Fs*128  KHz 

Fs Sampling Rate 32 44.1 48 KHz 

AVDD Power Supply 2.6 2.8 3.1 V 

T Operating Temperature -20  80 ℃ 

IDC Current Consumption  5  mA 

PSNR 
Peak Signal to Noise Ratio 

 80  dB 

DR Dynamic Range  80  dB 

VOUT Output Swing for 0dBFS Input Level  0.85  Vrms 

THD 
Total Harmonic Distortion 

45mW at 16 Ω Load 

 

 

 -40 

-60 

 

dB 

dB 

                                                           

4
 For uplink-path, not all gain setting of VUPG meets the specification listed on table, especially for the several highest 

gains. The maximum gain that meets the specification is to be determined. 

5
 For downlink-path, not all gain setting of VDPG meets the specification listed on table, especially for the several lowest 

gains. The minimum gain that meets the specification is to be determined.  
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22mW at 32 Ω Load 

RLOAD Output Resistor Load (Single-Ended) 16   Ω 

CLOAD Output Capacitor Load   200 pF 

XT L-R Channel Cross Talk   TBD dB 

Table 60 Functional specifications of the analog audio blocks 

12.1.7 Clock Squarer 

12.1.7.1 Block Descriptions 

For most VCXO, the output clock waveform is sinusoidal with too small amplitude (about several hundred mV) to make 

MT6228 digital circuits function well. Clock squarer is designed to convert such a small signal to a rail-to-rail clock signal 

with excellent duty-cycle. It provides also a pull-down function when the circuit is powered-down. 

12.1.7.2 Function Specifications 

The functional specification of clock squarer is shown in Table 61. 

Symbol Parameter Min Typical Max Unit 

Fin Input Clock Frequency  13  MHz 

Fout  Output Clock Frequency  13  MHz 

Vin Input Signal Amplitude  500 AVDD mVpp 

DcycIN Input Signal Duty Cycle  50  % 

DcycOUT Output Signal Duty Cycle DcycIN-5  DcycIN+5 % 

TR Rise Time on Pin CLKSQOUT   5 ns/pF 

TF Fall Time on Pin CLKSQOUT   5 ns/pF 

DVDD Digital Power Supply 1.3 1.5 1.7 V 

AVDD Analog Power Supply 2.5 2.8 3.1 V 

T Operating Temperature -20  80 ℃ 

 Current Consumption  TBD  ΜA 

Table 61 The Functional Specification of Clock Squarer 

12.1.7.3 Application Notes 

Here below in the figure is an equivalent circuit of the clock squarer. Please be noted that the clock squarer is designed to 

accept a sinusoidal input signal. If the input signal is not sinusoidal, its harmonic distortion should be low enough to not 

produce a wrong clock output. As an reference, for a 13MHz sinusoidal signal input with amplitude of 0.2V the harmonic 

distortion should be smaller than 0.02V. 
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Figure 104 Equivalent circuit of Clock Squarer. 

12.1.8 Phase Locked Loop 

12.1.8.1 Block Descriptions 

MT6228 includes three PLLs: DSP PLL, MCU PLL, and USB PLL. DSP PLL and MCU PLL are identical and 

programmable to provide either 52MHz or 78 MHz output clock while accepts 13MHz signal. USB PLL is designed to 

accept 4MHz input clock signal and provides 48MHz output clock.  

12.1.8.2 Function Specifications 

The functional specification of DSP/MCU PLL is shown in the following table. 

Symbol Parameter Min Typical Max Unit 

Fin Input Clock Frequency  13  MHz 

Fout  Output Clock Frequency 52  78 MHz 

 Lock-in Time  TBD  Μs 

 Output Clock Duty Cycle 40 50 60 % 

 Output Clock Jitter  650  ps 

DVDD Digital Power Supply 1.6 1.8 2.0 V 

AVDD Analog Power Supply 2.5 2.8 3.1 V 

T Operating Temperature -20  80 ℃ 

 Current Consumption  TBD  µA 

Table 62 The Functional Specification of DSP/MCU PLL 

The functional specification of USB PLL is shown below. 

Symbol Parameter Min Typical Max Unit 

Fin Input Clock Frequency  4  MHz 

Fout  Output Clock Frequency  48  MHz 

 Lock-in Time  TBD  µs 

 Output Clock Duty Cycle 40 50 60 % 

 Output Clock Jitter  650  ps 
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DVDD Digital Power Supply 1.3 1.5 1.7 V 

AVDD Analog Power Supply 2.5 2.8 3.1 V 

T Operating Temperature -20  80 ℃ 

 Current Consumption  TBD  µA 

Table 63 The Functional Specification of USB PLL 

12.1.9 32-KHz Crystal Oscillator 

12.1.9.1 Block Descriptions 

The low-power 32-KHz crystal oscillator XOSC32 is designed to work with an external piezoelectric 32.768kHz crystal 

and a load composed of two functional capacitors, as shown in the following figure. 

 

Figure 105 Block diagram of XOSC32 

12.1.9.2 Functional specifications 

The functional specification of XOSC32 is shown in the following table. 

Symbol Parameter Min Typical Max Unit 

AVDDRTC Analog power supply  1.2 1.5 2 V 

Tosc Start-up time    5 sec 

Dcyc Duty cycle  50  % 

TR Rise time on XOSCOUT  TBD  ns/pF 

TF Fall time on XOSCOUT  TBD  ns/pF 

 Current consumption   5 µA 

 Leakage current  1  µA 

T Operating temperature -20  80 ℃ 

Table 64 Functional Specification of XOSC32 

Here below are a few recommendations for the crystal parameters for use with XOSC32. 

Symbol Parameter Min Typical Max Unit 

F Frequency range   32768  Hz 
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GL Drive level    5 uW 

∆f/f Frequency tolerance  +/- 20  Ppm 

ESR Series resistance   50 KΩ 

C0 Static capacitance   1.6 pF 

CL
6
 Load capacitance 6  12.5 pF 

Table 65 Recommended Parameters of the 32kHz crystal 

12.2 MCU Register Definitions 

12.2.1 BBRX 

MCU APB bus registers for BBRX ADC are listed as followings. 

MIXED+0300h BBRX ADC Analog-Circuit Control Register BBRX_AC_CON 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name    
DITHE
N 

QSEL ISEL RSV GAIN CALBIAS 

Type    R/W R/W R/W R/W R/W R/W 

Reset    0 00 00 0 0 00000 

                 
Set this register for analog circuit configuration controls. 

CALBIAS The register field is for control of biasing current in BBRX mixed-signal module. It is coded in 2’s complement. 

That is, its maximum is 15 and minimum is –16. Biasing current in BBRX mixed-signal module has impact on 

the performance of A/D conversion. The larger the value of the register field, the larger the biasing current in 

BBRX mixed-signal module, and the larger the SNR. 

GAIN The register bit is for configuration of gain control of analog inputs in GSM RX mixed-signal module.  

00 Input range is 0.8x AVDD for analog inputs in GSM RX mixed-signal module. 

01 Input range is 0.4x AVDD for analog inputs in GSM RX mixed-signal module. 

10 Input range is 0.57x AVDD for analog inputs in GSM RX mixed-signal module. 

11 Input range is 0.33x AVDD for analog inputs in GSM RX mixed-signal module. 

ISEL Loopback configuration selection for I-channel in BBRX mixed-signal module 

00 Normal mode 

01 Loopback TX analog I 

10 Loopback TX analog Q 

11 Select the grounded input 

QSEL Loopback configuration selection for Q-channel in BBRX mixed-signal module 

00 Normal mode 

01 Loopback TX analog Q 

10 Loopback TX analog I 

11 Select the grounded input 

                                                           

6
 CL is the parallel combination of C1 and C2 in the block diagram. 
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DITHDIS Dither feature Disable control register, which can effectively reduce the THD ( total harmonic distortion) of 

the BBRX ADC.  

0 turn on the dither (default value) 

1 Disable the dither  

12.2.2 BBTX 

MCU APB bus registers for BBTX DAC are listed as followings. 

MIXED+0400h BBTX DAC Analog-Circuit Control Register 0 
BBTX_AC_CON

0 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name 
CALR
CDON
E 

STAR
TCAL
RC 

GAIN CALRCSEL TRIMI TRIMQ 

Type R R/W R/W R/W R/W R/W 

Reset 0 0 000 000 0000 0000 

                 
Set this register for analog circuit configuration controls. The procedure to perform calibration processing for smoothing 

filter in BBTX mixed-signal module is as follows: 

1. Write 1 to the register bit CARLC in the register TX_CON of Baseband Front End in order to activate clock required 

for calibration process. Initiate calibration process. 

2. Write 1 to the register bit STARTCALRC. Start calibration process. 

3. Read the register bit CALRCDONE. If read as 1, then calibration process finished. Otherwise repeat the step. 

4. Write 0 to the register bit STARTCALRC. Stop calibration process. 

5. Write 0 to the register bit CARLC in the register TX_CON of Baseband Front End in order to deactivate clock required 

for calibration process. Terminate calibration process. 

6. The result of calibration process can be read from the register field CALRCOUT of the register BBTX_AC_CON1. 

Software can set the value to the register field CALRCSEL for 3-dB cutoff frequency selection of smoothing filter in 

DAC of BBTX. 

Remember to set the register field CALRCCONT of the register BBTX_AC_CON1 to 0xb before the calibration process. It 

only needs to be set once. 

TRIMQ The register field is used to control gain trimming of Q-channel DAC in BBTX mixed-signal module. It is coded 

in 2’s complement, that is, with maximum 15 and minimum –16. 

TRIMI The register field is used to control gain trimming of I-channel DAC in BBTX mixed-signal module. It is coded in 

2’s complement, that is, with maximum 15 and minimum –16. 

CALRCSEL The register field is for selection of cutoff frequency of smoothing filter in BBTX mixed-signal module. 

It is coded in 2’s complement. That is, its maximum is 3 and minimum is –4. 

GAIN The register field is used to control gain of DAC in BBTX mixed-signal module. It has impact on both of I- and 

Q-channel DAC in BBTX mixed-signal module. It is coded in 2’s complement, that is, with maximum 3 and 

minimum –4. 

STARTCALRC Whenever 1 is writing to the bit, calibration process for smoothing filter in BBTX mixed-signal module 

will be triggered. Once the calibration process is completed, the register bit CARLDONE will be read as 1. 
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CALRCDONE The register bit indicates if calibration process for smoothing filter in BBTX mixed-signal module has 

finished. When calibration processing finishes, the register bit will be 1. When the register bit STARTCALRC is 

set to 0, the register bit becomes 0 again. 

MIXED+0404h BBTX DAC Analog-Circuit Control Register 1 
BBTX_AC_CON

1 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name CALRCOUT 
FLOA
T 

CALRCCNT 
 

CALBIAS 
 

CMV 

Type R R/W R/W R./W R/W 

Reset - 0 00000 0000 000 

                 
Set this register for analog circuit configuration controls. 

CMV The register field is used to control common voltage in BBTX mixed-signal module. It is coded in 2’s complement, 

that is, with maximum 3 and minimum –4. 

CALBIAS The register field is for control of biasing current in BBTX mixed-signal module. It is coded in 2’s 

complement. That is, its maximum is 7 and minimum is –8. Biasing current in BBTX mixed-signal module has 

impact on performance of D/A conversion. Larger the value of the register field, the larger the biasing current in 

BBTX mixed-signal module. 

CALRCCNT Parameter for calibration process of smoothing filter in BBTX mixed-signal module. Default value is ‘22’. 

Note that it is NOT coded in 2’s complement. Therefore the range of its value is from 0 to 31. Remember to set it 

to 0x16 before BBTX calibration process if clock sent to BBTX is 26mhz. Otherwise set to 0xb if clock is 13mhz. 

It only needs to be set once. 

FLOAT The register field is used to have the outputs of DAC in BBTX mixed-signal module float or not. 

CALRCOUT After calibration processing for smoothing filter in BBTX mixed-signal module, a set of 3-bit value is 
obtained. It is coded in 2’s complement.

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name    
DCCOARSE

Q 
DCCOARSEI DAC_PTR 

DWAE
N 

 COARSE 
CALR
CAUT
OL 

CALR
COPE
N 

Type R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

Reset 0 0 0 00 0 0000 0 0 0 0 0 

                 
Set this register for analog circuit configuration controls. 

CALRCOPEN The register field is used to control normal Mode( close loop) or debug mode (open loop) for BBTX 

comparator in mixed signal 

0 normal Mode (close loop) 

1 debug Mode (open Loop) 

CALRCAUTO The register field is used to control the result of calibration process of smoothing filter can automatically 

load to control the smoothing filter or not. 

0 Not auto load, need manual load (default) 

1 Auto load 

COARSE The register field is used to control the central nominal value of BBTX DAC output  

00 central nominal @ 1V  

01 central nominal @ 1V –0.2V  
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10 reserved 

11 central nominal @ 1V +0.2V  

DWAEN The register field is used to turn on the DWA scheme of the BBTX DAC,  

0 DWA scheme off (default) 

1 DWA scheme on 

DACPTR The register field is used to configured the staring pointer of 1 hot pulling of LSB[7:0] signal to BBTX 

DAC, range from 0~7. There is two different configuration. For DWAEN = 0, pointer always starts from the configuration 

value (e.g. if DACPTR = 3’b1, 1 hot will start pulling from LSB[1]). However, for DWAEN=1, the initial starting pointer 

will follow the configuration, while the pointer will move to most significant 1 hot pointer + 1 from the last LSB[7:0] input. 

( e.g. if DACPTR = 3’b1,and LSB[7:0] maybe 8’b00001110, then the next starting poiter will starts from LSB[4].). Defulat 

value is 0h.  

DCCOARSEI The register field is used to control the central nominal value of BBTX DAC for I channel offset  

00 central nominal @ +0mV  

01 central nominal @ +30mV  

11 central nominal @ - 30mV 

10 reserved 

DCCOARSEQ The register field is used to control the central nominal value of BBTX DAC for Q channel offset  

00 central nominal @ +0mV  

01 central nominal @ +30mV  

11 central nominal @ - 30mV 

10 reserved 

12.2.3 AFC DAC 

MCU APB bus registers for AFC DAC are listed as follows. 

MIXED+0500h AFC DAC Analog-Circuit Control Register AFC_AC_CON 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name        
GAIN
SEL 

  CALI 

Type        R/W   R/W 

Reset        0   0 

                 
Set this register for analog circuit configuration controls. Please refer to analog functional specification for more details. 

GAINSEL gain selection of output swing  

0 3/4VDD 

1 Full VDD 

CALI biasing current control 

12.2.4 APC DAC 

MCU APB bus registers for APC DAC are listed as followings. 
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MIXED+0600h APC DAC Analog-Circuit Control Register APC_AC_CON 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name           BYP CALI 
Type           R/W R/W 

Reset           0 0 

                 
Set this register for analog circuit configuration controls. Please refer to analog functional specification for more details. 

BYP bypass output buffer 

CALI biasing current control 

12.2.5 Auxiliary ADC 

MCU APB bus registers for AUX ADC are listed as followings. 

MIXED+0700h Auxiliary ADC Analog-Circuit Control Register AUX_AC_CON 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name           
GAIN
EN 

CALI 

Type           R/W R/W 

Reset           0 0 

                 
Set this register for analog circuit configuration controls. Please refer to analog functional specification for more details. 

CALI Biasing current control 

GAINEN  Comparator switch enable signal. 

12.2.6 Voice Front-end 

MCU APB bus registers for speech are listed as followings. 

MIXED+0100h AFE Voice Analog Gain Control Register AFE_VAG_CON 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name    VUPG VDPG0     

Type    R/W R/W     

Reset    0000 0000     

                 
Set this register for analog PGA gains. VUPG is set for microphone input volume control. And VDPG0 and VDPG1 are set 

for two output volume controls 

VUPG voice-band up-link PGA gain control bits. For VCFG[3] = 1, it is only valid for INPUT 1. 

VCFG [3] =’0’ VCFG [3] =’1’ 

VUPG [4:0] Gain VUPG [4:0] Gain 

11111 42 dB XX111 -21dB 

11110 40 dB XX110 -18dB 

11101 38 dB XX101 -15dB 

11100 36 dB XX100 -12dB 

11011 34 dB XX011 -9dB 
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11010 32 dB XX010 -6dB 

11001 30 dB XX001 -3dB 

11000 28 dB XX000 0dB 

10111 26 dB   

10110 24 dB   

10101 22 dB   

10100 20 dB   

10011 18 dB   

10010 16 dB   

10001 14 dB   

10000 12 dB   

01111 10 dB   

01110 8 dB   

01101 6 dB   

01100 4 dB   

01011 2 dB   

01010 0 dB   

01001 -2 dB   

01000 -4 dB   

00111 -6 dB   

00110 -8 dB   

00101 -10 dB   

00100 -12 dB   

00011 -14 dB   

00010 -16 dB   

00001 -18 dB   

00000 -20 dB   

VDPG0 voice-band down-link PGA0 gain control bits 

VDPG0 [3:0] Gain 

1111 8dB 

1110 6dB 

1101 4dB 

1100 2dB 

1011 0dB 

1010 -2dB 

1001 -4dB 

1000 -6dB 

0111 -8dB 
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0110 -10dB 

0101 -12dB 

0100 -14dB 

0011 -16dB 

0010 -18dB 

0001 -20dB 

0000 -22dB 

MIXED+0104h AFE Voice Analog-Circuit Control Register 0 AFE_VAC_CON0 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name VDC_COUPLE VMIC_SHORT VMIC_VREF VCFG  VDSEND0 VCALI 

Type R/W R/W R/W R/W  R/W R/W 

Reset 0 0 00 00000  00 00000 

                 
Set this register for analog circuit configuration controls. 

VDC_COUPLE Selectively choose DC couple microphone sense. 

0 Disable DC couple sense of microphone 

1 Enable DC couple sense of microphone 

VMIC_SHORT Selectively short AU_MICBIASP / AU_MICBIASN. 

0 float MIC_BIASN and short it to MIC_BIASP when handsfree mode mic is plugged in 

1 short MIC_BIASN to ground when handsfree mode mic is plugged in. In this mode, differential mic has 

current leakage and cause power loss. 

VMIC_VREF Tuning MICBIASP DC voltage. 

00 1.9V 

01 2.0V 

10 2.1V 

11 2.2V 

VCFG[4] microphone biasing control 

0 differential biasing 

1 single-ended biasing 

VCFG[3] gain mode control. This control register is only valid to input 1. Others can be amplification mode only. 

0 amplification 

1 attenuation 

VCFG[2] coupling control 

0 AC 

1 DC 

VCFG[1:0] input select control 

00 input 0 

01 input 1 

10 FM 

11 reserved 

VDSEND0 single-ended configuration control for out0 

VCALI biasing current control, in 2’s complement format 
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MIXED+0108h AFE Voice Analog-Circuit Control Register 1 AFE_VAC_CON1 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name 
VUPO
P_EN 

VBIAS
_EN 

VOC_
EN 

VBG_CTRL 
VIBO
OT 

VFLO
AT 

VRSD
ON 

   
VADC
INMO
DE 

VDAC
INMO
DE 

Type R/W R/W R/W R/W R/W R/W R/W    R/W R/W 

Reset 0 0 0 000 1 0 0    0 0 

                 
Set this register for analog circuit configuration controls. There are several loop back modes and test modes implemented 

for test purposes. Suggested value is 0280h. 

VUPOP_EN de-pop noise enable 

0: disable 

1: enable 

VBIAS_EN voice downlink buffer bias current control 

0: normal bias current 

1: increase bias current 

VOC_EN voice downlink buffer over current protection 

0: disable 

1: enable 

VBG_CTRL voice-band bandgap control 

IBOOT voice downlink DAC bias current control 

0: increase bias current 

1: normal bias current 

VFLOAT voice-band output driver float 

0: normal operating mode 

1: float mode 

VRSDON voice-band redundant signed digit function on 

0: 1-bit 2-level mode 

1: 2-bit 3-level mode 

VADCINMODE Voice-band ADC output mode. 

0: normal operating mode 

1: the ADC input from the DAC output 

VDACINMODE Voice-band DAC input mode. 

0: normal operating mode 

1: the DAC input from the ADC output 

MIXED+010Ch AFE Voice Analog Power Down Control Register 
AFE_VAPDN_C

ON 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name           
VPDN
_BIAS 

VPDN
_LNA 

VPDN
_ADC 

VPDN
_DAC 

 
VPDN
_OUT
0 

Type           R/W R/W R/W R/W  R/W 
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Reset           0 0 0 0  0 

                 
Set this register to power up analog blocks. 0: power down, 1: power up. 

VPDN_BIAS bias block 

VPDN_LNA low noise amplifier block 

VPDN_ADC ADC block 

VPDN_DAC DAC block 

VPDN_OUT0 OUT0 buffer block 

MIXED+0110h AFE Voice AGC Control Register 
AFE_VAGC_CO

N 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name  
AAGC
EN 

AGCT
EST 

RELNOIDUR
SEL 

RELNOILEV
SEL 

FRELCKSEL SRELCKSEL ATTTHDCAL 
ATTC
KSEL 

HYST
EREN 

DAGC
EN 

Type  R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

Reset  0 0 00 00 00 00 00 0 0 0 

                 
Set this register for analog circuit configuration controls. There are several loop back modes and test modes implemented 

for test purposes. Suggested value is 4dcfh. 

DAGCEN Digital AGC function enable. The loop-back path of AGC comprises analog comparators and digital gain 

control circuitry. This control register is used to enable the digital gain control circuitry. For normal function, DAGCEN 

and AAGCEN shall be set to “1” to enable voice AGC function. 

HYSTEREN AGC hysteresis function enable 

ATTCKSEL attack clock selection 

0: 16 KHz 

1: 32 KHz 

ATTTHDCAL attack threshold calibration 

SRELCKSEL release slow clock selection 

00: 1000/512 Hz 

01: 1000/256 Hz 

10: 1000/128 Hz 

11: 1000/64 Hz  

FRELCKSEL release fast clock selection 

00: 1000/64 Hz 

01: 1000/32 Hz 

10: 1000/16 Hz 

11: 1000/8 Hz 

RELNOILEVSEL release noise level selection 

00: -8 dB 

01: -14 dB 

10: -20 dB 

11: -26 dB 

RELNOIDURSEL release noise duration selection 

00: 64 ms 
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01: 32 ms 

10: 16 ms 

11: 8 ms, 32768/4096 

AAGCEN  Analog AGC function enable. This control bit is used to enable the comparators of AGC loop-back path. 

12.2.7 Audio Front-end 

MCU APB bus registers for audio are listed as followings. 

MIXED+0200h AFE Audio Analog Gain Control Register AFE_AAG_CON 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name       
AMUT
ER 

AMUT
EL 

APGR APGL 

Type       R/W R/W R/W R/W 

Reset       0 0 0000 0000 

                 
Set this register for analog PGA gains. 

AMUTER  audio PGA L-channel mute control 

AMUTEL audio PGA R-channel mute control 

APGR  audio PGA R-channel gain control 

APGL  audio PGA L-channel gain control 

APGR [3:0] / APGL [3:0] Gain 

1111 23dB 

1110 20dB 

1101 17dB 

1100 14dB 

1011 13dB 

1010 8dB 

1001 5dB 

1000 2dB 

0111 -1dB 

0110 -4dB 

0101 -7dB 

0100 -10dB 

0011 -13dB 

0010 -16dB 

0001 -19dB 

0000 -22dB 

MIXED+0204h AFE Audio Analog-Circuit Control Register AFE_AAC_CON 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name   APRO_SC ADEPOP  ABUFSELR ABUFSELL ACALI 
Type   R/W R/W  R/W R/W R/W 

Reset   0 0  000 000 00000 
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Set this register for analog circuit configuration controls. 

APRO_SC Short circuit protection. 

0 disable 

1 enable 

ADEPOP De-POP noise. 

0 disable 

1 enable 

ABUFSELR audio buffer R-channel input selection 

000:  audio DAC R/L-channel output; stereo to mono 

001:  audio DAC R-channel output 

010:  voice DAC output 

100:  external FM R/L-channel radio output, stereo to mono 

101:  external FM R-channel radio output 

OTHERS: reserved. 

ABUFSELL audio buffer L-channel input selection 

000:  audio DAC R/L-channel output; stereo to mono 

001:  audio DAC L-channel output 

010:  voice DAC output 

100:  external FM R/L-channel radio output, stereo to mono 

101:  external FM L-channel radio output 

OTHERS: reserved. 

ACALI  audio bias current control, in 2’s complement format 

MIXED+0208h AFE Audio Analog Power Down Control Register 
AFE_AAPDN_C

ON 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name            
APDN
_BIAS 

APDN
_DAC
R 

APDN
_DAC
L 

APDN
_OUT
R 

APDN
_OUT
L 

Type            R/W R/W R/W R/W R/W 

Reset            0 0 0 0 0 

                 
Set this register to power up analog blocks. 0: power down, 1: power up. Suggested value is 00ffh. 

APDN_BIAS  BIAS block 

APDN_DACR  R-channel DAC block 

APDN_DACL  L-channel DAC block 

APDN_OUTR  R-channel OUT buffer block 

APDN_OUTL  L-channel OUT buffer block 

MIXED+020Ch 
Enhanced Audio Analog Front End Control & 

Parameters 
AFE_AAC_NEW 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name        
MIC_S
HORT 

BUF_BIAS 
DAC_
MODE 

MUX 
VCMB
UF_E
N 

VCM_
MODE 

DC_C
OUPL
E 
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Type        R/W R/W R/W R/W R/W R/W R/W 

Reset        0 0 0  0 0 0 

                 
MT6225 ehnahced audio DAC application circuitry selection and control parameters. 

MIC_SHORT  Selectively short AU_MICBIASP and AU_MICBIASN. Useless. 

BUF_BIAS  Select buffer quasi-current. 

00 Nominal bias current 

01 Larger bias current 

10 Smallest bias current 

11 Smaller bias current 

DAC_MODE  Select two different DAC circuitry. 

0 New DAC 

1 Old DAC 

MUX   Mux audio DAC output to DM R/L pins. 

00 FM input 

01 FM input 

10 Left channel DAC 

11 Right channel O/P 

VCMBUF_EN  Enable DC couple VCM buffer. 

0 Disable VCM buffer 

1 Enable VCM buffer 

VCM_MODE  Change common mode generation circuitry. 

0 New VCM circuitry 

1 Old VCM circuitry 

DC_COUPLE  Enable DC couple microphone sense. Useless. 

0 Disable 

1 Enable 

12.2.8 Reserved 

Some registers are reserved for further extensions. 

MIXED+0800h Reserved 0 Analog Circuit Control Register 0 
RES0_AC_CON

0 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name                 
Type R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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MIXED+0804h Reserved 0 Analog Circuit Control Register 1 
RES0_AC_CON

1 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name                 
Type R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

                 

MIXED+0900h Reserved 1 Analog Circuit Control Register 0 
RES1_AC_CON

0 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name                 
Type R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

                 

MIXED+0904h Reserved 1 Analog Circuit Control Register 1 
RES1_AC_CON

1 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name                 
Type R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

                 

MIXED+0A00h Reserved 2 Analog Circuit Control Register 0 
RES2_AC_CON

0 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name                 
Type R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

                 

MIXED+0A04h Reserved 2 Analog Circuit Control Register 1 
RES2_AC_CON

1 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name                 
Type R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

                 

MIXED+0B00h Reserved 3 Analog Circuit Control Register 0 
RES3_AC_CON

0 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name                 
Type R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

                 

MIXED+0B04h Reserved 3 Analog Circuit Control Register 1 
RES3_AC_CON

1 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
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Name                 
Type R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

                 

MIXED+0C00h Reserved 4 Analog Circuit Control Register 0 
RES4_AC_CON

0 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name                 
Type R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

                 

MIXED+0C04h Reserved 4 Analog Circuit Control Register 1 
RES4_AC_CON

1 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name                 
Type R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

                 

MIXED+0D00h Reserved 5 Analog Circuit Control Register 0 
RES5_AC_CON

0 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name                 
Type R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

                 

MIXED+0D04h Reserved 5 Analog Circuit Control Register 1 RES5_AC_CON1 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name                 
Type R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

                 

MIXED+0E00h Reserved 6 Analog Circuit Control Register 0 RES6_AC_CON0 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name                 
Type R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

                 

MIXED+0E04h Reserved 6 Analog Circuit Control Register 1 RES6_AC_CON1 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name                 
Type R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

                 

MIXED+0F00h Reserved 7 Analog Circuit Control Register 0 RES7_AC_CON0 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name                 
Type R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 
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Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

                 

MIXED+0F04h Reserved 7 Analog Circuit Control Register 1 RES7_AC_CON1 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Name                 
Type R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

                 

12.3 Programming Guide 

12.3.1 BBRX Register Setup 

The register used to control analog base-band receiver is BBRX_AC_CON. 

12.3.1.1 Programmable Biasing Current 

To maximize the yield in modern digital process, the receiver features providing 5-bit 32-level programmable current to 

bias internal analog blocks. The 5-bits registers CALBIAS [4:0] is coded with 2’s complement format.  

12.3.1.2 Offset / Gain Calibration 

The base-band downlink receiver (RX), together with the base-band uplink transmitter (TX) introduced in the next section, 

provides necessary analog hardware for DSP algorithm to correct the mismatch and offset error. The connection for 

measurement of both RX/TX mismatch and gain error is shown in Figure 106, and the corresponding calibration procedure 

is described below. 

 

Figure 106 Base-band A/D and D/A Offset and Gain Calibration  
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12.3.1.3 Downlink RX Offset Error Calibration 

The RX offset measurement is achieved by selecting grounded input to A/D converter (set ISEL [1:0] =’11’ and QSEL [1:0] 

=’11’ to select channel 3 of the analog input multiplexer, as shown in Figure 107. The output of the ADC is sent to DSP for 

further offset cancellation. The offset cancellation accuracy depends on the number of samples being converted. That is, 

more accurate measurement can be obtained by collecting more samples followed by averaging algorithm.  

 

Figure 107 Downlink ADC Offset Error Measurement 

12.3.1.4 Downlink RX and Uplink TX Gain Error Calibration 

To measure the gain mismatch error, both I/Q uplink TXs should be programmed to produce full-scale pure sinusoidal 

waves output. Such signals are then fed to downlink RX for A/D conversion, in the following two steps. 

A. The uplink I-channel output are connected to the downlink I-channel input, and the uplink Q-channel output are 

connected to the downlink Q-channel input. This can be achieved by setting ISEL [1:0] =’01’ and QSEL [1:0] =’01’ 

(shown in Figure 108 (A)).. 

B. The uplink I-channel output are then connected to the downlink Q-channel input, and the uplink Q-channel output are 

connected to the downlink I-channel input. This can be achieved by setting ISEL [1:0] =’10’ and QSEL [1:0] =’10’ 

(shown in Figure 108 (B)). 
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Figure 108 Downlink RX and Up-link TX Gain Mismatch Measurement (A) I/Q TX connect to I/Q RX (B) I/Q TX 

connect to Q/I RX  

Once above successive procedures are completed, RX/TX gain mismatch could be easily obtained because the amplitude 

mismatch on RX digitized result in step A and B is the sum and difference of RX and TX gain mismatch, respectively. 

The gain error of the downlink RX can be corrected in the DSP section and the uplink TX gain error can be corrected by the 

gain trimming facility that TX block provide. 

12.3.1.5 Uplink TX Offset Error Calibration 

Once the offset of the downlink RX is known and corrected, the offset of the uplink TX alone could be easily estimated. 

The offset error of TX should be corrected in the digital domain by means of the programmable feature of the digital 

GMSK modulator. 

Finally, it is important that above three calibration procedures should be exercised in order, that is, correct the RX offset 

first, then RX/TX gain mismatch, and finally TX offset. This is owing to that analog gain calibration in TX will affect its 

offset, while the digital offset correction has no effect on gain. 

12.3.2 BBTX Register Setup 

The register used to control analog base-band transmitter is BBTX_AC_CON0 and BBTX_AC_CON1. 

12.3.2.1 Output Gain Control 

The output swing of the uplink transmitter is controlled by register GAIN [2:0] coded in 2’s complement with about 2dB 

step. When TRIMI [3:0] / TRIMQ [3:0] = 0 the swing is listed in Table 66, defined to be the difference between positive 

and negative output signal. 

GAIN [2:0] Output Swing For AVDD=2.8 (V) 

+3 (011) AVDD*0.900 (+6.02 dB) 2.52 

+2 (010) AVDD*0.720 (+4.08 dB) 2.02 
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+1 (001) AVDD*0.576 (+2.14 dB) 1.61 

+0 (000) AVDD*0.450 (+0.00 dB) 1.26 

-1 (111) AVDD*0.360 (-1.94 dB) 1 

-2 (110) AVDD*0.288 (-3.88 dB) 0.81 

-3 (101) AVDD*0.225 (-6.02 dB) 0.63 

-4 (100) AVDD*0.180 (-7.95 dB) 0.5 

Table 66 Output Swing Control Table 

12.3.2.2 Output Gain Trimming 

I/Q channels can also be trimmed separately to compensate gain mismatch in the base-band transmitter or the whole 

transmission path including RF module. The gain trimming is adjusted in 16 steps spread from –1.18dB to +1.18dB (Table 

67), compared to the full-scale range set by GAIN [2:0].  

TRIMI [3:0] / TRIMQ [3:0] Gain Step (dB) 

+7 (0111) 1.18 

+6 (0110) 1.00 

+5 (0101) 0.83 

+4 (0100) 0.66 

+3 (0011) 0.49 

+2 (0010) 0.32 

+1 (0001) 0.16 

+0 (0000) 0.00 

-1 (1111) -0.16 

-2 (1110) -0.31 

-3 (1101) -0.46 

-4 (1100) -0.61 

-5 (1011) -0.75 

-6 (1010) -0.90 

-7 (1001) -1.04 

-8 (1000) -1.18 

Table 67 Gain Trimming Control Table 

12.3.2.3 Output Common-Mode Voltage 

The output common-mode voltage is controlled by CMV [2:0] with about 0.08*AVDD step, as listed in the following table.  

CMV [2:0] Common-Mode Voltage 

+3 (011) AVDD*0.62 
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+2 (010) AVDD*0.58 

+1 (001) AVDD*0.54 

+0 (000) AVDD*0.50 

-1 (111) AVDD*0.46 

-2 (110) AVDD*0.42 

-3 (101) AVDD*0.38 

-4 (100) AVDD*0.34 

Table 68 Output Common-Mode Voltage Control Table 

12.3.2.4 Programmable Biasing Current 

The transmitter features providing 5-bit 32-level programmable current to bias internal analog blocks. The 5-bits registers 

CALBIAS [4:0] is coded with 2’s complement format.  

12.3.2.5 Smoothing Filter Characteristic 

The 2
nd
 –order Butterworth smoothing filter is used to suppress the image at DAC output: it provides more than 40dB 

attenuation at the 4.44MHz sampling frequency. To tackle with the digital process component variation, programmable 

cutoff frequency control bits CALRCSEL [2:0] are included. User can directly change the filter cut-off frequency by 

different CALRCSEL value (coded with 2’s complement format and with a default value 0). In addition, an internal 

calibration process is provided, by setting START CALRC to high and CALRCCNT to an appropriate value (default is 11). 

After the calibration process, the filter cut-off frequency is calibrated to 350kHz +/- 50 kHz and a new CALRCOUT value 

is stored in the register. During the calibration process, the output of the cell is high-impedance.  

12.3.3 AFC-DAC Register Setup 

The register used to control the APC DAC is AFC_AC_CON, which providing 5-bit 32-level programmable current to bias 

internal analog blocks. The 5-bits registers CALI [4:0] is coded with 2’s complement format. 

12.3.4 APC-DAC Register Setup 

The register used to control the APC DAC is AFC_AC_CON, which providing 5-bit 32-level programmable current to bias 

internal analog blocks. The 5-bits registers CALI [4:0] is coded with 2’s complement format.  

12.3.5 Auxiliary A/D Conversion Register Setup 

The register used to control the Aux-ADC is AUX_AC_CON. For this register, which providing 5-bit 32-level 

programmable current to bias internal analog blocks. The 5-bits registers CALI [4:0] is coded with 2’s complement 

format. 

12.3.6 Voice-band Blocks Register Setup 

The registers used to control AMB are AFE_VAG_CON, AFE_VAC_CON0, AFE_VAC_CON1, and AFE_VAPDN_CON. 

For these registers, please refer to chapter “Analog Chip Interface” 
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12.3.6.1 Reference Circuit 

The voice-band blocks include internal bias circuits, a differential bandgap voltage reference circuit and a differential 

microphone bias circuit. Internal bias current could be calibrated by varying VCALI[4:0] (coded with 2’s complement 

format).  

The differential bandgap circuit generates a low temperature dependent voltage for internal use. For proper operation, there 

should be an external 47nF capacitor connected between differential output pins AU_VREFP and AU_VREFN. The 

bandgap voltage (~1.24V
7
, typical) also defines the dBm0 reference level through out the audio mixed-signal blocks. The 

following table illustrates typical 0dBm0 voltage when uplink/downlink programmable gains are unity. For other gain 

setting, 0dBm0 reference level should be scaled accordingly. 

Symbol Parameter Min Typical Max Unit 

V0dBm0,UP 0dBm0 Voltage for Uplink Path, Applied 

Differentially Between Positive and 

Negative Microphone Input Pins 

 0.2V  V-rms 

V0dBm0,Dn 0dBm0 voltage for Downlink Path, 

Appeared Differentially Between Positive 

and Negative Power Amplifier Output Pins 

 0.6V  V-rms 

Table 69 0dBm0 reference level for unity uplink/downlink gain 

The microphone bias circuit generates a differential output voltage between AU_MICBIAS_P and AU_MICBIAS_N for 

external electret type microphone. Typical output voltage is 1.9 V. In singled-ended mode, by set VCFG[3] =1, 

AU_MICBIAS_N is pull down while output voltage is present on AU_MICBIAS_P, respect to ground. The max current 

supplied by microphone bias circuit is 2mA. 

12.3.6.2 Uplink Path 

Uplink path of voice-band blocks includes an uplink programmable gain amplifier and a sigma-delta modulator. 

12.3.6.2.1 Uplink Programmable Gain Amplifier 

Input to the PGA is a multiplexer controlled by VCFG [3:0], as described in the following table. In normal operation, both 

input AC and DC coupling are feasible for attenuation the input signal (gain <= 0dB). However, only AC coupling is 

suggested if amplification of input signal is desired (gain>=0dB).  

Control 

Signal 

Function Descriptions 

VCFG [0] Input Selector 0: Input 0 (From AU_VIN0_P / AU_VIN0_N) Is Selected 

1: Input 1 (From AU_VIN1_P / AU_VIN1_N) Is Selected 

VCFG [1] Coupling Mode 0: AC Coupling  

1: DC Coupling  

VCFG [2] Gain Mode 0: Amplification Mode (gain >= 0 dB) 

                                                           

7
 The bandgap voltage could be calibrated by adjusting control signal VBG_CTRL[1:0]. Its default value is [00]. 

VBG_CTRL not only adjust the bandgap voltage but also vary its temperature dependence. Optimal value of VBG_CTRL 

is to be determined.  
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1: Attenuation Mode (gain <= 0dB) 

VCFG [3] Microphone 

Biasing 

0: Differential Biasing (Take Bias Voltage Between AU_MICBIAS_P 

and AU_MICBIAS_N) 

1: Signal-Ended Biasing (Take Bias Voltage From AU_MICBIAS_P 

Respected to Ground. AU_MICBIAS_N Is Connected to Ground) 

Table 70 Uplink PGA input configuration setting 

The PGA itself provides programmable gain (through VUPG [3:0]) with step of 3dB, as listed in the following table. 

VCFG [2] =’0’ VCFG [2] =’1’ 

VUPG [3:0] Gain VUPG [3:0] Gain 

1111 NA X111 -21dB 

1110 42dB X110 -18dB 

1101 39dB X101 -15dB 

1100 36dB X100 -12dB 

1011 33dB X011 -9dB 

1010 30dB X010 -6dB 

1001 27dB X001 -3dB 

1000 24dB X000 0dB 

0111 21dB   

0110 18dB   

0101 15dB   

0100 12dB   

0011 9dB   

0010 6dB   

0001 3dB   

0000 0dB   

Table 71 Uplink PGA gain setting (VUPG [3:0]) 

The following table illustrates typically the 0dBm0 voltage applied at the microphone inputs, differentially, for several gain 

settings. 

VCFG [2] =’0’ VCFG [2] =’1’ 

VUPG [3:0] 0dBm0 (V-rms) VUPG [3:0] 0dBm0 (V-rms) 

1100 3.17mV X110 1.59V 

1000 12.6mV X100 0.8V 

0100 50.2mV X010 0.4V 

0000 0.2V X000 0.2V 

Table 72 0dBm0 voltage at microphone input pins 
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12.3.6.2.2 Sigma-Delta Modulator 

Analog-to-digital conversion in uplink path is made with a second-order sigma-delta modulator (SDM) whose sampling 

rate is 4096kHz. Output signals are coded in either one-bit or RSD format, optionally controlled by VRSDON register.  

For test purpose, one can set VADCINMODE to HI to form a look-back path from downlink DAC output to SDM input. 

The default value of VADCINMODE is zero. 

12.3.6.3 Downlink Path 

Downlink path of voice-band blocks includes a digital to analog converter (DAC) and two programmable output power 

amplifiers. 

12.3.6.3.1 Digital to Analog Converter 

The DAC converts input bit-stream to analog signal by sampling rate of 4096kHz. . Besides, it performs a 2
nd
-order 40kHz 

butterworth filtering. The DAC receives input signals from MT6228 DSP by set VDACINMODE = 0. It can also take 

inputs from SDM output by setting VDACINMODE = 1. 

12.3.6.3.2 Downlink Programmable Power Amplifier 

Voice-band analog blocks include two identical output power amplifiers with programmable gain. Amplifier 0 and amplifier 

1 can be configured to either differential or single-ended mode by adjusting VDSEND [0] and VDSEND [1], respectively. 

In single-ended mode, when VDSEND[0] =1, output signal is present at AU_VOUT0_P pin respect to ground. Same as 

VDSEND[1] for AU_VOUT1_P pin. 

For the amplifier itself, programmable gain setting is described in the following table. 

VDPG0 [3:0] / VDPG1 [3:0] Gain 

1111 8dB 

1110 6dB 

1101 4dB 

1100 2dB 

1011 0dB 

1010 -2dB 

1001 -4dB 

1000 -6dB 

0111 -8dB 

0110 -10dB 

0101 -12dB 

0100 -14dB 

0011 -16dB 

0010 -18dB 

0001 -20dB 

0000 -22dB 

Table 73 Downlink power amplifier gain setting 
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Control signal VFLOAT, when set to ‘HI’, is used to make output nodes totally floating in power down mode. If VFLOAT 

is set to ‘LOW” in power down mode, there will be a resistor of 50k ohm (typical) between AU_VOUT0_P and 

AU_VOUT0_N, as well as between AU_VOUT0_P and AU_VOUT0_N.  

The amplifiers deliver signal power to drive external earphone. The minimum resistive load is 28 ohm and the upper limit 

of the output current is 50mA. On the basis that 3.14dBm0 digital input signal into downlink path produces DAC output 

differential voltage of 0.87V-rms (typical), the following table illustrates the power amplifier output signal level (in V-rms) 

and signal power for an external 32 ohm resistive load. 

VDPG Output Signal 

Level (V-rms) 

Output Signal Power 

(mW / dBm) 

0010 0.11 0.37/-4.3 

0110 0.27 2.28/3.6 

1010 0.69 14.8/11.7 

1110 1.74 94.6/19.8 

Table 74 Output signal level/power for 3.14dBm0 input. External resistive load = 32 ohm 

The following table illustrates the output signal level and power for different resistive load when VDPG =1110. 

RLOAD Output Signal 

Level (V-rms) 

Output Signal Power 

(mW / dBm) 

30 1.74 101/20 

100 1.74 30.3/14.8 

600 1.74 5/7 

Table 75 Output signal level/power for 3.14dBm0 input, VDPG =1110 

12.3.6.4 Power Down Control 

Each block inside audio mixed-signal blocks features dedicated power-down control, as illustrated in the following table. 

Control 

Signal 

Descriptions 

VPDN_BIAS Power Down Reference Circuits (Active Low) 

VPDN_LNA Power Down Uplink PGA (Active Low) 

VPDN_ADC Power Down Uplink SDM (Active Low) 

VPDN_DAC Power Down DAC (Active Low) 

VPDN_OUT0 Power Down Downlink Power Amp 0 (Active Low) 

VPDN_OUT1 Power Down Downlink Power Amp 1 (Active Low) 

Table 76 Voice-band blocks power down control 

12.3.7 Audio-band Blocks Register Setup 

The registers used to control audio blocks are AFE_AAG_CON, AFE_AAC_CON, and AFE_AAPDN_CON. For these 

registers, please refer to chapter “Analog Chip Interface” 
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12.3.7.1 Output Gain Control 

Audio blocks include stereo audio DACs and programmable output power amplifiers. The DACs convert input bit-stream 

to analog signal by sampling rate of Fs*128 where Fs could be 32kHz, 44.1kHz, or 48kHz. Besides, it performs a 2
nd
-order 

butterworth filtering. The two identical output power amplifiers with programmable gain are designed to driving external 

AC-coupled single-end speaker. The minimum resistor load is 16 ohm and the maximum driving current is 50mA. The 

programmable gain setting, controlled by APGR[] and APGL[], is the same as that of the voice-band amplifiers.  

Unlike voice signals, 0dBFS defines the full-scale audio signals amplitude. Based on bandgap reference voltage again, the 

following table illustrates the power amplifier output signal level (in V-rms) and signal power for an external 16 ohm 

resistive load. 

APGR[]/ 

APGL[] 

Output Signal 

Level (V-rms) 

Output Signal Power 

(mW / dBm) 

0010 0.055 0.19/-7.2 

0110 0.135 1.14/0.6 

1010 0.345 7.44/8.7 

1110 0.87 47.3/16.7 

Table 77 Output signal level/power for 0dBFS input. External resistive load = 16 ohm 

12.3.7.2 Mute Function and Power Down Control 

By setting AMUTER (AMUTEL) to high, right (Left) channel output will be muted.  

Each block inside audio mixed-signal blocks features dedicated power-down control, as illustrated in the following table. 

Control Signal Descriptions 

APDN_BIAS Power Down Reference Circuits (Active Low) 

APDN_DACL Power Down L-Channel DAC (Active Low) 

APDN_DACR Power Down R-Channel DAC (Active Low) 

APDN_OUTL Power Down L-Channel Audio Amplifier (Active Low) 

APDN_OUTR Power Down R-Channel Audio Amplifier (Active Low) 

Table 78 Audio-band blocks power down control 

12.3.8 Multiplexers for Audio and Voice Amplifiers 

The audio/voice amplifiers feature accepting signals from various signal sources including AU_FMINR/AU_FMINL pins, 

that aimed to receive stereo AM/FM signal from external radio chip:   

1) Voice-band amplifier 0 accepts signals from voice DAC output only. 

2) Voice-band amplifier 1 accepts signal from either voice DAC, audio DAC, or AM/FM radio input pins (controlled 

by register VBUF1SEL[] ). For the last two cases, left and right channel signals will be summed together to form a 

mono signal first.  
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3) Audio left/right channel amplifiers receive signals from either voice DAC, audio DAC, or AM/FM radio input pins 

(controlled by registers ABUFSELL[] and ABUFSELR[] ), too. Left and right channel amplifiers will produce 

identical output waveforms when receiving mono signals from voice DAC. 

12.3.9 Preferred Microphone and Earphone Connections 

In this section, preferred microphone and earphone connections are discussed. 

Differential connection of microphone is shown below. This is the preferred method to obtain the possible best performance. 

C1 and Rin form an AC coupling and high-pass network. C1*Rin should be chosen such that the in-band signal will not be 

attenuated too much. For differential minimum resistance of 13k ohm, minimum value of C1 is 170nF for less than 1dB 

attenuation at 300Hz. R2 is determined by microphone sensitivity. C2 and R2 form another low-pass filter to filtering noise 

coming from microphone bias pins. Pole frequency less than 50Hz is recommended. 

 

Figure 6 Differential Microphone Connection 

For reference, single-ended connection method of microphone is shown below. R1 and R3 are chosen based on microphone 

sensitivity requirement. C1 and Rin form an AC coupling and high-pass network. R2 and C2 constitute a low-pass network 

for filtering out noise from microphone bias pins. 
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Figure 7 Single-ended Microphone Connection  

For earphone, both differential and single-ended connections can be used. Advantage of differential connection includes 

lower cost and better click-noise immunity. For single-ended connection, an additional AC-coupling capacitor is necessary 

to not provide DC voltage to earphone. The high-pass cut-off frequency formed by AC-coupling capacitor and earphone 

equivalent load should be low enough (e.g. < 300 Hz). 

12.3.10 Clock Squarer Register Setup 

The register used to control clock squarer is CLK_CON. For this register, please refer to chapter “Clocks” 

CLKSQ_PLD is used to bypass the clock squarer. 

12.3.11 Phase-Locked Loop Register Setup 

For registers control the PLL, please refer to chapter “Clocks” and “Software Power Down Control” 

12.3.11.1 Frequency Setup 

The DSP/MCU PLL itself could be programmable to output either 52MHz or 78MHz clocks. Accompanied with additional 

digital dividers, 13/26/39/52/65/78 MHz clock outputs are supported.  

  

12.3.11.2 Programmable Biasing Current 

The PLLs feature providing 5-bit 32-level programmable current to bias internal analog blocks. The 5-bits registers CALI 

[4:0] is coded with 2’s complement format.  

12.3.12 32-khz Crystal Oscillator Register Setup 

For registers that control the oscillator, please refer to chapter “Real Time Clock” and “Software Power Down Control”. 

XOSCCALI[4:0] is the calibration control registers of the bias current, and is coded with 2’s complement format. 

1
 CL is the parallel combination of C1 and C2 in the block diagram. 
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13 Digital Pin Electrical Characteristics 

� Based on I/O power supply (VDD33) = 3.3 V 

� Vil (max) = 0.8 V 

� Vih (min) = 2.0 V 

PU/PD Resistor Ball 

12x12 

Name Dir Driving Iol & 

Ioh Typ (mA) 

Vol at Iol Max 

(V) 

Voh at Ioh Min 

(V) Min Typ Max 

Pull Cin 

(pF) 

   JTAG Port       

C2 JTRST# I    40K 75K 190K PD 5.2 

D2 JTCK I    40K 75K 190K PU 5.2 

D3 JTDI I    40K 75K 190K PU 5.2 

E1 JTMS I    40K 75K 190K PU 5.2 

E2 JTDO O 4 0.4 2.4      

F1 JRTCK O 4 0.4 2.4      

   RF Parallel Control Unit       

E3 BPI_BUS0 O 2/8 0.4 2.4      

E4 BPI_BUS1 O 2/8 0.4 2.4      

F2 BPI_BUS2 O 2/8 0.4 2.4      

F3 BPI_BUS3 O 2/8 0.4 2.4      

F4 BPI_BUS4 O 2 0.4 2.4      

F5 BPI_BUS5 O 2 0.4 2.4      

F6 BPI_BUS6 IO 2 0.4 2.4 40K 75K 190K PD 5.2 

G5 BPI_BUS7 IO 2 0.4 2.4 40K 75K 190K PD 5.2 

G4 BPI_BUS8 IO 2 0.4 2.4 40K 75K 190K PD 5.2 

G3 BPI_BUS9 IO 2 0.4 2.4 40K 75K 190K PD 5.2 

   RF Serial Control Unit       

G2 BSI_CS0 O 2 0.4 2.4      

G1 BSI_DATA O 2 0.4 2.4      

H1 BSI_CLK O 2 0.4 2.4      

   Serial LCD/PM IC Interface       

H2 LSCK IO 2/4/6/8 0.4 2.4 40K 75K 190K PU 5.2 

H3 LSA0 IO 2/4/6/8 0.4 2.4 40K 75K 190K PU 5.2 

H4 LSDA IO 2/4/6/8 0.4 2.4 40K 75K 190K PU 5.2 

J1 LSCE0# IO 2/4/6/8 0.4 2.4 40K 75K 190K PU 5.2 

J2 LSCE1# IO 2/4/6/8 0.4 2.4 40K 75K 190K PU 5.2 

   Parallel LCD/NAND-Flash Interface      

J3 LPCE1# IO 2/4/6/8 0.4 2.4 40K 75K 190K PU 5.2 

J4 LPCE0# O 2/4/6/8 0.4 2.4      

K1 LRST# O 2/4/6/8 0.4 2.4      

K2 LRD# O 2/4/6/8 0.4 2.4      

K3 LPA0 O 2/4/6/8 0.4 2.4      

K4 LWR# O 2/4/6/8 0.4 2.4      

K5 NLD17 IO 2/4/6/8 0.4 2.4 40K 75K 190K PD 5.2 

L5 NLD16 IO 2/4/6/8 0.4 2.4 40K 75K 190K PD 5.2 

L4 NLD15 IO 2/4/6/8 0.4 2.4 40K 75K 190K PD 5.2 

L3 NLD14 IO 2/4/6/8 0.4 2.4 40K 75K 190K PD 5.2 



 MT6225 GSM/GPRS Baseband Processor Data Sheet  Revision 1.00   

  

 374/377 MediaTek Inc. Confidential 

L2 NDL13 IO 2/4/6/8 0.4 2.4 40K 75K 190K PD 5.2 

L1 NLD12 IO 2/4/6/8 0.4 2.4 40K 75K 190K PD 5.2 

M5 NLD11 IO 2/4/6/8 0.4 2.4 40K 75K 190K PD 5.2 

M4 NLD10 IO 2/4/6/8 0.4 2.4 40K 75K 190K PD 5.2 

M3 NLD9 IO 2/4/6/8 0.4 2.4 40K 75K 190K PD 5.2 

M2 NLD8 IO 2/4/6/8 0.4 2.4 40K 75K 190K PD 5.2 

M1 NLD7 IO 2/4/6/8 0.4 2.4 40K 75K 190K PD 5.2 

N4 NLD6 IO 2/4/6/8 0.4 2.4 40K 75K 190K PD 5.2 

N3 NLD5 IO 2/4/6/8 0.4 2.4 40K 75K 190K PD 5.2 

N2 NLD4 IO 2/4/6/8 0.4 2.4 40K 75K 190K PD 5.2 

N1 NLD3 IO 2/4/6/8 0.4 2.4 40K 75K 190K PD 5.2 

P4 NLD2 IO 2/4/6/8 0.4 2.4 40K 75K 190K PD 5.2 

P3 NLD1 IO 2/4/6/8 0.4 2.4 40K 75K 190K PD 5.2 

P2 NLD0 IO 2/4/6/8 0.4 2.4 40K 75K 190K PD 5.2 

P1 NRNB IO 4 0.4 2.4 40K 75K 190K PU 5.2 

R4 NCLE IO 4 0.4 2.4 40K 75K 190K PD 5.2 

R2 NALE IO 4 0.4 2.4 40K 75K 190K PD 5.2 

R1 NWE# IO 4 0.4 2.4 40K 75K 190K PU 5.2 

T1 NRE# IO 4 0.4 2.4 40K 75K 190K PU 5.2 

U1 NCE# IO 4 0.4 2.4 40K 75K 190K PU 5.2 

   SIM Card Interface       

K14 SIMRST O 2 0.4 2.4      

J17 SIMCLK O 2 0.4 2.4      

J16 SIMVCC O 2 0.4 2.4      

J15 SIMSEL IO 2 0.4 2.4 40K 75K 190K PD 5.2 

J14 SIMDATA IO 2 0.4 2.4     5.2 

   Dedicated GPIO Interface       

T3 GPIO0 IO 2 0.4 2.4 40K 75K 190K PU 5.2 

U4 GPIO1 IO 2 0.4 2.4 40K 75K 190K PU 5.2 

T4 GPIO2 IO 2 0.4 2.4 40K 75K 190K PU 5.2 

U5 GPIO3 IO 2 0.4 2.4 40K 75K 190K PU 5.2 

G13 GPIO4 IO 4 0.4 2.4 40K 75K 190K PU 5.2 

F13 GPIO5 IO 4 0.4 2.4 40K 75K 190K PD 5.2 

D13 GPIO6 IO 4 0.4 2.4 40K 75K 190K PD 5.2 

D14 GPIO7 IO 4 0.4 2.4 40K 75K 190K PD 5.2 

B16 GPIO8 IO 4 0.4 2.4 40K 75K 190K PU 5.2 

A16 GPIO9 IO 4 0.4 2.4 40K 75K 190K PU 5.2 

   Miscellaneous        

U3 SYSRST# I        5.2 

K8 WATCHDOG# O 4 0.4 2.4      

U2 SRCLKENA O 2 0.4 2.4      

T2 SRCLKENAI IO 2 0.4 2.4 40K 75K 190K PD 5.2 

   Keypad Interface       

G15 KCOL4 I    40K 75K 190K PU 5.2 

G14 KCOL3 I    40K 75K 190K PU 5.2 

F17 KCOL2 I    40K 75K 190K PU 5.2 

F16 KCOL1 I    40K 75K 190K PU 5.2 

F15 KCOL0 I    40K 75K 190K PU 5.2 
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F14 KROW5 O 2 0.4 2.4      

E17 KROW4 O 2 0.4 2.4      

E16 KROW3 O 2 0.4 2.4      

E15 KROW2 O 2 0.4 2.4      

E14 KROW1 O 2 0.4 2.4      

D17 KROW0 O 2 0.4 2.4      

   External Interrupt Interface       

T5 EINT0 I    40K 75K 190K PU 5.2 

R5 EINT1 I    40K 75K 190K PU 5.2 

P5 EINT2 I    40K 75K 190K PU 5.2 

U6 EINT3 I    40K 75K 190K PU 5.2 

   External Memory Interface       

M14 ED0 IO 2~16 0.4 2.4     5.2 

M15 ED1 IO 2~16 0.4 2.4     5.2 

M16 ED2 IO 2~16 0.4 2.4     5.2 

M17 ED3 IO 2~16 0.4 2.4     5.2 

N14 ED4 IO 2~16 0.4 2.4     5.2 

N15 ED5 IO 2~16 0.4 2.4     5.2 

N16 ED6 IO 2~16 0.4 2.4     5.2 

N17 ED7 IO 2~16 0.4 2.4     5.2 

P15 ED8 IO 2~16 0.4 2.4     5.2 

P16 ED9 IO 2~16 0.4 2.4     5.2 

P17 ED10 IO 2~16 0.4 2.4     5.2 

R16 ED11 IO 2~16 0.4 2.4     5.2 

R17 ED12 IO 2~16 0.4 2.4     5.2 

T17 ED13 IO 2~16 0.4 2.4     5.2 

U17 ED14 IO 2~16 0.4 2.4     5.2 

T16 ED15 IO 2~16 0.4 2.4     5.2 

R14 ERD# O 2~16 0.4 2.4      

P13 EWR# O 2~16 0.4 2.4      

R13 ECS0# O 2~16 0.4 2.4      

T15 ECS1# O 2~16 0.4 2.4      

T14 ECS2# O 2~16 0.4 2.4      

U16 ELB# O 2~16 0.4 2.4      

P14 EUB# O 2~16 0.4 2.4      

N12 EPDN# O 2 0.4 2.4      

R12 EADV# O 2~16 0.4 2.4      

T12 EWAIT I    40K 75K 190K PU 5.2 

P12 ECLK O 2~16 0.4 2.4      

U14 ERAS# O 2~16 0.4 2.4      

U15 ECAS# O 2~16 0.4 2.4      

U13 ECKE O 2~16 0.4 2.4      

T13 EDCLK O 2~16 0.4 2.4      

U12 EA1 O 2~16 0.4 2.4      

N11 EA2 O 2~16 0.4 2.4      

P11 EA3 O 2~16 0.4 2.4      

R11 EA4 O 2~16 0.4 2.4      

T11 EA5 O 2~16 0.4 2.4      

U11 EA6 O 2~16 0.4 2.4      
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P10 EA7 O 2~16 0.4 2.4      

R10 EA8 O 2~16 0.4 2.4      

T10 EA9 O 2~16 0.4 2.4      

U10 EA10 O 2~16 0.4 2.4      

P9 EA11 O 2~16 0.4 2.4      

R9 EA12 O 2~16 0.4 2.4      

T9 EA13 O 2~16 0.4 2.4      

U9 EA14 O 2~16 0.4 2.4      

P8 EA15 O 2~16 0.4 2.4      

R8 EA16 O 2~16 0.4 2.4      

T8 EA17 O 2~16 0.4 2.4      

U8 EA18 O 2~16 0.4 2.4      

P7 EA19 O 2~16 0.4 2.4      

R7 EA20 O 2~16 0.4 2.4      

T7 EA21 O 2~16 0.4 2.4      

U7 EA22 O 2~16 0.4 2.4      

P6 EA23 O 2~16 0.4 2.4      

R6 EA24 O 2~16 0.4 2.4      

T6 EA25 O 2~16 0.4 2.4      

   Memory Card Interface       

M13 MCCM0 IO 4~16 0.4 2.4 40K 75K 190K PU/PD 5.2 

L14 MCDA0 IO 4~16 0.4 2.4 40K 75K 190K PU/PD 5.2 

L15 MCDA1 IO 4~16 0.4 2.4 40K 75K 190K PU/PD 5.2 

L16 MCDA2 IO 4~16 0.4 2.4 40K 75K 190K PU/PD 5.2 

L17 MCDA3 IO 4~16 0.4 2.4 40K 75K 190K PU/PD 5.2 

K17 MCCK O 4~16 0.4 2.4      

K16 MCWP I    40K 75K 190K PU 5.2 

K15 MCINS I    40K 75K 190K PU 5.2 

   UART/IrDA Interface       

H17 URXD1 I    40K 75K 190K PU 5.2 

H16 UTXD1 O 2 0.4 2.4      

H15 URXD2 IO 2 0.4 2.4 40K 75K 190K PU 5.2 

H14 UTXD2 IO 2 0.4 2.4 40K 75K 190K PU 5.2 

G17 URXD3 IO 2 0.4 2.4 40K 75K 190K PU 5.2 

G16 UTXD3 IO 2 0.4 2.4 40K 75K 190K PU 5.2 

   Digital Audio Interface       

D16 DAICLK IO 4 0.4 2.4 40K 75K 190K PU 5.2 

D15 DAIPCMOUT IO 4 0.4 2.4 40K 75K 190K PD 5.2 

D15 DAIPCMIN IO 4 0.4 2.4 40K 75K 190K PU 5.2 

C16 DAISYNC IO 4 0.4 2.4 40K 75K 190K PU 5.2 

   Image Sensor Interface       

C15 CMRST IO 2 0.4 2.4 40K 75K 190K PD 5.2 

B15 CMPDN IO 2 0.4 2.4 40K 75K 190K PD 5.2 

A15 CMVREF I    40K 75K 190K PU/PD 5.2 

C14 CMHREF I    40K 75K 190K PU/PD 5.2 

A17 CMPCLK I    40K 75K 190K PD 5.2 

B17 CMMCLK O 2~16 0.4 2.4 40K 75K 190K PD  

B14 CMDAT7 IO 2 0.4 2.4 40K 75K 190K PD 5.2 
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A14 CMDAT6 IO 2 0.4 2.4 40K 75K 190K PD 5.2 

C13 CMDAT5 IO 2 0.4 2.4 40K 75K 190K PD 5.2 

B13 CMDAT4 IO 2 0.4 2.4 40K 75K 190K PD 5.2 

A13 CMDAT3 IO 2 0.4 2.4 40K 75K 190K PD 5.2 

D12 CMDAT2 IO 2 0.4 2.4 40K 75K 190K PD 5.2 

C12 CMDAT1 IO 2 0.4 2.4 40K 75K 190K PD 5.2 

B12 CMDAT0 IO 2 0.4 2.4 40K 75K 190K PD 5.2 

 

 


