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3.1 PCM INPUT CLOCK DIAGRAM 
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Figure 25-3. Input Clock Diagram for PCM 

S3C2416 PCM is able to select clock either PCLK or External Clock. Refer figure 25-3. To enable clock gating, 
please refer to the SYSCON part(SCLKCON, PCLKCON). 
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3.2 PCM REGISTERS 

There are 8 control registers.  The details of those registers are as follows.  

 

3.3 PCM REGISTER SUMMARY 

Register Address R/W Description Reset Value 
PCM_CTL 0x5C000000 R/W PCM Main Control 0x00000000 
PCM_CLKCTL 0x5C000004 R/W PCM Clock and Shift control 0x00000000 
PCM_TXFIFO 0x5C000008 R/W PCM TxFIFO write port 0x00010000 
PCM_RXFIFO 0x5C00000C R/W PCM RxFIFO read port 0x00010000 
PCM_IRQ_CTL 0x5C000010 R/W PCM Interrupt Control 0x00000000 
PCM_IRQ_STAT 0x5C000014 R PCM Interrupt Status 0x00000000 
PCM_FIFO_STAT 0x5C000018 R PCM FIFO Status 0x00000000 
PCM_CLRINT 0x5C000020 W PCM INTERRUPT CLEAR 0x00000000 
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3.4 PCM CONTROL REGISTER 

The PCM_CTL register is used to control the various aspects of the PCM module. It also provides a status bit to 
provide the option to using polling instead of interrupt based control. 

Register Address R/W Description Reset Value
PCM_CTL 0x5C000000 R/W Control the PCM Audio Interface 0x00000000

 

The bit definitions for the PCM_CTL Control Register are shown below: 

PCM_CTL Bit Description Initial State
Reserved [31:19] Reserved  
TXFIFO_DIPSTICK [18:13] Determines when the almost_full, almost_empty flags go 

active for the TXFIFO 
TXFIFO_ALMOST_EMPTY:  txfifo_depth < txfifo_dipstick 
TXFIFO_ALMOST_FULL:       txfifo_depth > (32 – 
txfifo_dipstick) 
Note:  
- If txfifo_dipstick is 0, Almost_empty, Almost_full are invalid 

- For DMA loading of TX fifo, Txfifo_dipstick should be equal to 2 
or greater than 2(txfifo_dipstick >= 2) 

This is required since the PCM_TXDMA uses 
TXFIFO_ALMOST_FULL as the DMA request (keep requesting data 
until the FIFO is almost full) In some circumstances, the DMA write 
one more word after the DMA_req goes away. Thus the almost_full 
flag most go active with at least space for one extra word in the fifo 

0 

RXFIFO_DIPSTICK [12:7] Determines when the almost_full, almost_empty flags go 
active for the RXFIFO 
RXFIFO_ALMOST_EMPTY :  fifo_depth < fifo_dipstick 
RXFIFO_ALMOST_FULL :      fifo_depth > (32 – fifo_dipstick) 
Note:  
- If fifo_dipstick is 0, Almost_empty, Almost_full are invalid. 

- For DMA, RXFIFO_DIPSTICK is a don’t care. 
(DMA unloading of RX fifo uses the RXFIFO_EMPTY flag as the 
DMA request) 

- Non-DMA IRQ/polling RXFIFO_DIPSTICK should be 32. 
This will have the effect of RXFIFO_ALMOST_FULL acting as a 
rx_fifo_not_empty flag (as a not RXFIFO_EMPTY). 

0 

PCM_TX_DMA_EN [6] Enable the DMA interface for the TXFIFO DMA must operate 
in the demand mode. 
DMA_TX request will occur whenever the TXFIFO is not 
almost full 

0 

PCM_RX_DMA_EN [5] Enable the DMA interface for the RXFIFO DMA must operate 
in the demand mode. 
DMA_RX request will occur whenever the RXFIFO is not 
empty. 

0 
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PCM_CTL Bit Description Initial State
TX_MSB_POS [4] Controls the position of the MSB bit in the serial output 

stream relative to the PCMFSYNC signal 
0 = MSB sent during the same clock that PCMFSYNC is high 
1 = MSB sent on the next PCMSCLK cycle after  
PCMFSYNC is high 

0 

RX_MSB_POS [3] Controls the position of the MSB bit in the serial input stream 
relative to the PCMFSYNC signal 
0 = MSB is captured on the falling edge of PCMSCLK during 
the same cycle that PCMFSYNC is high 
1 = MSB is captured on the falling edge of PCMSCLK during 
the cycle after the PCMFSYNC is high 

0 

PCM_TXFIFO_EN [2] Enable the TXFIFO (note 1) 0 

PCM_RXFIFO_EN [1] Enable the RXFIFO (note 1) 0 

PCM_PCM_ENABL
E 

[0] PCM enable signal.  
1 = Enables the serial shift state machines. (note 2) 

The enable must be set HIGH for the PCM to operate.  
0 = The PCMSOUT will not toggle.  
The internal divider-counters (serial shift register’s counter) 
are held in reset. (note 3) 

0 

NOTES: 
1. To flush FIFO, first set PCM_TX/RXFIFO_EN =0x0 then set PCM_TX/RXFIFO_EN =0x1. 
2. To Start PCM operation please refer the following steps 
       - PCM_TXFIFO_EN=0x1; 
  - PCM_TX_DMA_EN=0x1; 
  - wait until fifo full 
  - CTL_SERCLK_EN =0x1; 
  - PCM_PCM_ENABLE = 0x1; 
3. To pause PCM operation, with CTL_SERCLK_EN = 0x0, PCM_PCM_ENABLE bit should be set to zero.  
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3.5 PCM CLK CONTROL REGISTER 

Register Address R/W Description Reset Value
PCM_CLKCTL 0x5C000004 R/W Control the PCM Audio Inteface 0x00000000

 

The bit definitions for the PCM_CTL Control Register are shown below: 

PCM_CLKCTL Bit Description Initial State
Reserved [31:20] Reserved  

CTL_SERCLK_EN [19] Enable the serial clock division logic. 

Must be HIGH for the PCM to operate (if it is high, PCMSCLK 
and PCMFSYNC is operated.) 1) 

0 

CTL_SERCLK_SEL [18] Select the source of the PCMSOURCE_CLK 

0 = External clock 
1 = PCLK 

0 

SCLK_DIV [17:9] Controls the divider used to create the PCMSCLK based on 
the PCMSOURCE_CLK. (1/2~1/1024) PCMSLCK will be 
PCMSOURCE_CLK / 2*(SCLK_DIV+1) 

000 

SYNC_DIV [8:0] Controls the frequency of the PCMFSYNC signal based on 
the PCMSCLK. (1/1~1/512) 

Freq. of PCMFSYNC = Freq. of PCMSCLK/(SYNC_DIV+1) 

000 

NOTE: For correct functioning of PCM pause and continue, please refer following steps. 
To Pause PCM operation, first set CTL_SERCLK_EN = 0x0, then set PCM_PCM_ENABLE =0x0. 
 To continue PCM operation, first set CTL_SERCLK_EN = 0x1, then set PCM_PCM_ENABLE =0x1. 
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3.6 THE PCM TX FIFO REGISTER 

Register Address R/W Description Reset Value
PCM_TXFIFO 0x5C000008 R/W PCM interface Transmit FIFO data register 0x00010000

 

The bit definitions for the PCM_TXFIFO Register are shown below: 

PCM_TXFIFO Bit Description Initial State
Reserved [31:17] Reserved  
TXFIFO_DVALID [16] TXFIFO data is valid 

Write: don’t care  
Read: TXFIFO read data valid 
1 = Valid 
0 = Invalid (probably read an empty fifo) 

1 

TXFIFO_DATA [15:0] Write: Write PCM data to TXFIFO 
Note:   The TXFIFO is read by the PCM serial shift engine  
Read: Read PCM data from TXFIFO for supporting debug 
TXFIFO 

0 
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3.7 PCM RX FIFO REGISTER 

Register Address R/W Description Reset Value
PCM_RXFIFO 0x5C00000C R/W PCM interface Receive FIFO data register 0x00010000

 

The bit definitions for the PCM_RXFIFO Register are shown below: 

PCM_RXFIFO Bit Description Initial State 
Reserved [31:17] Reserved  
RXFIFO_DVALID [16] RXFIFO data is valid 

Write: don’t care 
Read: TXFIFO read data valid 
1 = Valid 
0 = Invalid (probably read an empty fifo) 

1 

RXFIFO_DATA [15:0] Write: Write PCM data to RXFIFO for debugging RXFIFO 
Read: Read PCM data from RXFIFO  
Note:   The RXFIFO is written by the PCM serial shift engine 

0 
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3.8 PCM INTERRUPT CONTROL REGISTER 

The PCM_IRQ_CTL register is used to control the various aspects of the PCM interrupts.  

Register Address R/W Description Reset Value 
PCM_IRQ_CTL 0x5C000010 R/W Control the PCM Interrupts 0x00000000 

 

 

The bit definitions for the PCM_IRQ_CTL Control Register are shown below: 

PCM_IRQ_CTL Bit Description Initial State

Reserved [31:15] Reserved  

EN_IRQ_TO_ARM [14] Controls whether the PCM interrupt is sent to the ARM or not 
1: PCM IRQ is forwarded to the ARM subsystem 
0: PCM IRQ is NOT forwarded to the ARM subsystem 

0 

Reserved [13] Reserved  0 

TRANSFER_DONE [12] Interrupt is generated every time the serial shift for a 16bit 
PCM Data word completes 
1: IRQ source enabled 
0: IRQ source disabled 

0 

TXFIFO_EMPTY [11] Interrupt is generated whenever the TxFIFO is empty 
1: IRQ source enabled 
0: IRQ source disabled 

0 

TXFIFO_ALMOST_ 
EMPTY 

[10] Interrupt is generated whenever the TxFIFO is 
ALMOST_EMPTY which is defined as TX_FIFO_DEPTH < 
TX_FIFO_DIPSTICK 
1: IRQ source enabled 
0: IRQ source disabled 

0 

TXFIFO_FULL [9] Interrupt is generated whenever the TxFIFO is full 
1: IRQ source enabled 
0: IRQ source disabled 

0 

TXFIFO_ALMOST_F
ULL 

[8] Interrupt is generated whenever the TxFIFO is 
ALMOST_FULL which is defined as TX_FIFO_DEPTH > (32 
– TX_FIFO_DIPSTICK) 
1: IRQ source enabled 
0: IRQ source disabled 

0 
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PCM_IRQ_CTL Bit Description Initial State

TXFIFO_ERROR_ 
STARVE 

[7] Interrupt is generated for TxFIFO starve ERROR. 
This occurs whenever the TxFIFO is read when it is still 
empty. This is considered an ERROR and will have 
unexpected results 
1: IRQ source enabled 
0: IRQ source disabled 

0 

TXFIFO_ERROR_ 
OVERFLOW 

[6] Interrupt is generated for TxFIFO overflow ERROR. 
This occurs whenever the TxFIFO is written when it is already 
full. This is considered an ERROR and will have unexpected 
results 
1: IRQ source enabled 
0: IRQ source disabled 

0 

RXFIFO_EMPTY [5] Interrupt is generated whenever the RxFIFO is empty 
1: IRQ source enabled 
0: IRQ source disabled 

0 

RXFIFO_ALMOST_ 
EMPTY 

[4] Interrupt is generated whenever the RxFIFO is 
ALMOST_EMPTY which is defined as RX_FIFO_DEPTH < 
RX_FIFO_DIPSTICK 
1: IRQ source enabled 
0: IRQ source disabled 

0 

RX_FIFO_FULL [3] Interrupt is generated whenever the RxFIFO is full 
1: IRQ source enabled 
0: IRQ source disabled 

0 

RX_FIFO_ALMOST_ 
FULL 

[2] Interrupt is generated whenever the RxFIFO is 
ALMOST_FULL which is defined as RX_FIFO_DEPTH > (32 
– RX_FIFO_DIPSTICK) 
1: IRQ source enabled 
0: IRQ source disabled 

0 

RXFIFO_ERROR_ST
ARVE 

[1] Interrupt is generated for RxFIFO starve ERROR. 
This occurs whenever the RxFIFO is read when it is still 
empty. This is considered an ERROR and will have 
unexpected results 
1: IRQ source enabled 
0: IRQ source disabled 

0 
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PCM_IRQ_CTL Bit Description Initial State

RXFIFO_ERROR_ 
OVERFLOW 

[0] Interrupt is generated for RxFIFO overflow ERROR. 
This occurs whenever the RxFIFO is written when it is already 
full. This is considered an ERROR and will have unexpected 
results 
1: IRQ source enabled 
0: IRQ source disabled 

0 
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3.9 PCM INTERRUPT STATUS REGISTER 

The PCM_IRQ_STAT register is used to report IRQ status.  

Register Address R/W Description Reset Value
PCM_IRQ_STAT 0x5C000014 R PCM Interrupt Status 0x00000000

 

The bit definitions for the PCM_IRQ_STATUS Register are described below: 

PCM_IRQ_STAT Bit Description Initial State
Reserved [31:14] Reserved  

IRQ_PENDING [13] Monitoring  PCM IRQ.  
1 = PCM IRQ is occurred. 

0 = PCM IRQ is not occurred. 

0 

TRANSFER_DONE [12] Interrupt is generated every time the serial shift for a word 
completes  
1 = IRQ is occurred.  
0 = IRQ is not occurred. 

0 

TXFIFO_EMPTY [11] Interrupt is generated whenever the TX FIFO is empty 

1 = IRQ is occurred.  
0 = IRQ is not occurred. 

0 

TXFIFO_ALMOST 
_EMPTY 

[10] Interrupt is generated whenever the TxFIFO is ALMOST empty. 
1 = IRQ is occurred.  
0 = IRQ is not occurred. 

0 

TXFIFO_FULL [9] Interrupt is generated whenever the TX FIFO is full  
1 = IRQ is occurred.  
0 = IRQ is not occurred. 

0 

TXFIFO_ALMOST 
_FULL 

[8] Interrupt is generated whenever the TX FIFO is ALMOST full.  
1 = IRQ is occurred.  
0 = IRQ is not occurred.  

0 

TXFIFO_ERROR 
_STARVE 

[7] Interrupt is generated for TX FIFO starve ERROR.  
This occurs whenever the TX FIFO is read when it is still empty.  
This is considered as an ERROR and will have unexpected 
results  
1 = IRQ is occurred.  
0 = IRQ is not occurred. 

0 

TXFIFO_ERROR 
_OVERFLOW 

[6] Interrupt is generated for TX FIFO overflow ERROR.  
This occurs whenever the TX FIFO is written when it is already 
full.  This is considered as an ERROR and will have unexpected 
results 

1 = IRQ is occurred.  
0 = IRQ is not occurred. 

0 
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PCM_IRQ_STAT Bit Description Initial State
RXFIFO_EMPTY [5] Interrupt is generated whenever the RX FIFO is empty  

1 = IRQ is occurred.  
0 = IRQ is not occurred. 

0 

RXFIFO_ALMOST 
_EMPTY 

[4] Interrupt is generated whenever the RX FIFO is ALMOST 
empty.  
1 = IRQ is occurred.  
0 = IRQ is not occurred. 

0 

RX_FIFO_FULL [3] Interrupt is generated whenever the RX FIFO is full  
1 = IRQ is occurred.  
0 = IRQ is not occurred. 

0 

RX_FIFO_ALMOST 
_FULL 

[2] Interrupt is generated whenever the RX FIFO is ALMOST full.  
1 = IRQ is occurred.  
0 = IRQ is not occurred. 

0 

RXFIFO_ERROR 
_STARVE 

[1] Interrupt is generated for RX FIFO starve ERROR.  
This occurs whenever the RX FIFO is read when it is still empty.  
This is considered as an ERROR and will have unexpected 
results  
1 = IRQ is occurred.  
0 = IRQ is not occurred. 

0 

RXFIFO_ERROR 
_OVERFLOW 

[0] Interrupt is generated for RX FIFO overflow ERROR.  
This occurs whenever the RX FIFO is written when it is already 
full.  This is considered as an ERROR and will have unexpected 
results 

1 = IRQ is occurred.  
0 = IRQ is not occurred. 

0 

NOTE: More than one interrupt sources(which was set by PCM_IRQ_CTL register) can cause interrupt, at same time(i.e,  
interrupt at PCM is OR-ed interrupt.) So in Interrupt Service Routine, user should check this register bits which you set 
as interrupt sources. 
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3.10 PCM FIFO STATUS REGISTER 

The PCM_FIFO_STAT register is used to report FIFO status. 

Register Address R/W Description Reset Value
PCM_FIFO_STAT 0x5C000018 R PCM FIFO Status 0x00000000

 

The bit definitions for the PCM_FIFO_STATUS Register are shown below: 

PCM_FIFO_STAT Bit Description Initial State
Reserved [31:20] Reserved  

TXFIFO_COUNT [19:14] TX FIFO data count(0 ~ 32). 0 

TXFIFO_EMPTY [13] 1 =  TXFIFO is empty 
0 =  TXFIFO is not empty  

0 

TXFIFO_ALMOST_EMPTY [12] 1 = TXFIFO is ALMOST_EMPTY 
0 = TXFIFO is not ALMOST_EMPTY  

0 

TXFIFO_FULL [11] 1 = TXFIFO is full 
0 = TXFIFO is not full 

0 

TXFIFO_ALMOST_FULL [10] 1 = TXFIFO is ALMOST_FULL 
0 = TXFIFO is not ALMOST_FULL 

0 

RXFIFO_COUNT [9:4] RX FIFO data count(0 ~ 32).  

RXFIFO_EMPTY [3] 1 =  RXFIFO is empty 
0 =  RXFIFO is not empty 

0 

RXFIFO_ALMOST_EMPTY [2] 1 =  RXFIFO is ALMOST_EMPTY 
0 =  RXFIFO is not ALMOST_EMPTY  

0 

RX_FIFO_FULL [1] 1 =  RXFIFO is full 
0 =  RXFIFO is not full 

0 

RX_FIFO_ALMOST_FULL [0] 1 =  RXFIFO is ALMOST_FULL 
0 =  RXFIFO is not ALMOST_FULL 

0 
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3.11 PCM INTERRUPT CLEAR REGISTER 

The PCM_CLRINT register is used to clear the interrupt. Interrupt service routine is responsible for clearing 
interrupt asserted. Writing any values on this register clears interrupts for ARM. Reading this register is not 
allowed. Clearing interrupt must be prior to resolving the interrupt condition, otherwise another interrupt that would 
occur after this interrupt may be ignored.  

Register Address R/W Description Reset Value
PCM_CLRINT 0x5C000020 W PCM INTERRUPT CLEAR - 

 

The bit definitions for the PCM_CLRINT Register are shown below: 

PCM_CLRINT Bit Description Initial State
Reserved [31:1] Reserved 0 

CLRINT [0] Interrupt register clear 0 
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NOTES 
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26 ELECTRICAL DATA 

1 ABSOLUTE MAXIMUM RATINGS 

Table 26-1. Absolute Maximum Rating 

Parameter Symbol Min Max Unit
VDDi, VDDiarm, VDDalive, 
VDDA_MPLL, VDDA_EPLL,  
VDDI_UDEV 

-0.5 1.8 

VDD_OP1, VDD_OP2, VDD_OP3, 
VDD_RTC, VDD_SRAM, VDD_SD, 
VDDA_ADC, VDDA33x, 
VDD_USBOSC 

-0.5 4.6 
DC Supply Voltage 

VDD_SDRAM -0.5 3.6 

DC Input Voltage VIN -0.5 3.6/4.8 

DC Output Voltage VOUT -0.5 3.6/4.8 

V 

DC Input Current II/O +/- 200 mA 

Storage Temperature TSTG -65 to 150 οC 
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2 RECOMMENDED OPERATING CONDITIONS 

Table 26-2. Recommended Operating Conditions (400MHz) 

Parameter Symbol Min Typ Max Unit

DC Supply Voltage for Alive Block VDDalive 1.15 1.2 1.25 

ARMCLK / HCLK    DC Supply Voltage for Core Block 

400/133
MHz 

VDDiarm 
VDDi 
VDDA_MPLL 
VDDA_EPLL 

1.25 1.3 1.35 

DC Supply Voltage for I/O Block1  VDD_OP1** 1.7 1.8 / 2.5 /3.3 3.6 

DC Supply Voltage for I/O Block2 VDD_OP2 1.7 1.8 / 2.5 / 3.3 3.6 

DC Supply Voltage for I/O Block3 VDD_OP3 1.7 1.8 / 2.5 / 3.3 3.6 

DC Supply Voltage for USBOSC PAD VDD_USBOSC 1.7 1.8 / 2.5 / 3.3 3.6 

DC Supply Voltage for SRAM I/F VDD_SRAM  1.7 1.8 / 2.5 /3.3 3.6 

DC Supply Voltage for SDRAM I/F VDD_SDRAM 1.7 1.8 / 2.5 2.7 

DC Supply Voltage for RTC VDD_RTC 1.7 1.8 / 2.5 /3.0 3.3 

VDD_SD 1.7 1.8 / 2.5 / 3.3 3.6 DC Supply Voltage for SD/LCD 

VDD_LCD 1.7 1.8 / 2.5 / 3.3 3.6 

DC Supply Voltage for USB PHY 3.3V VDDA33x 3.3-5% 3.3 3.3+5% 

DC Supply Voltage for USB PHY 1.2V VDDI_UDEV 1.2-5% 1.2 1.2+5% 

DC Supply Voltage for ADC VDDA_ADC 3.0 3.3  3.6 

3.0 3.3  3.6 

2.3 2.5  2.7 

DC Input Voltage VIN 

1.7 1.8  1.95 

3.0 3.3  3.6 

2.3 2.5  2.7 

DC Output Voltage VOUT 

1.7 1.8  1.95 

V 

Industrial -40 to 85 Operating Temperature TA 

Extended -20 to 70 

oC

NOTE: **If not use USB function, VDD_OP1 have a range from 2.3V to 3.6V. 
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Table 26-3. Recommended Operating Conditions (266MHz) 

Parameter Symbol Min Typ Max Unit

DC Supply Voltage for Alive Block VDDalive 1.15 1.2 1.25 

ARMCLK / HCLK    DC Supply Voltage for Core Block 

266/133
MHz 

VDDiarm 
VDDi 
VDDA_MPLL 
VDDA_EPLL 

1.25 1.3 1.35 

DC Supply Voltage for I/O Block1  VDD_OP1** 1.7 1.8 / 2.5 /3.3 3.6 

DC Supply Voltage for I/O Block2 VDD_OP2 1.7 1.8 / 2.5 / 3.3 3.6 

DC Supply Voltage for I/O Block3 VDD_OP3 1.7 1.8 / 2.5 / 3.3 3.6 

DC Supply Voltage for USB OSC PAD VDD_USBOSC 1.7 1.8 / 2.5 / 3.3 3.6 

DC Supply Voltage for SRAM I/F VDD_SRAM  1.7 1.8 / 2.5 /3.3 3.6 

DC Supply Voltage for SDRAM I/F VDD_SDRAM 1.7 1.8 / 2.5 2.7 

DC Supply Voltage for RTC VDD_RTC 1.7 1.8 / 2.5 /3.0 3.3 

VDD_SD 1.7 1.8 / 2.5 / 3.3 3.6 DC Supply Voltage for SD/LCD 

VDD_LCD 1.7 1.8 / 2.5 / 3.3 3.6 

DC Supply Voltage for USB PHY 3.3V VDDA33x 3.3-5% 3.3 3.3+5% 

DC Supply Voltage for USB PHY 1.2V VDDI_UDEV 1.2-5% 1.2 1.2+5% 

DC Supply Voltage for ADC VDDA_ADC 3.0 3.3  3.6 

3.0 3.3  3.6 

2.3 2.5  2.7 

DC Input Voltage VIN 

1.7 1.8  1.95 

3.0 3.3  3.6 

2.3 2.5  2.7 

DC Output Voltage VOUT 

1.7 1.8  1.95 

V 

Industrial -40 to 85 Operating Temperature TA 

Extended -20 to 70 

οC

NOTE: **If not use USB function, VDD_OP1 have a range from 2.3V to 3.6V. 
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3 D.C. ELECTRICAL CHARACTERISTICS 

Table 26-4. Normal I/O PAD DC Electrical Characteristics 

VDD = 1.7V~3.60V,  Vext = 3.0~5.5V , TA = -40 to 85°C 

Parameter Condition Min Typ Max Unit 

VDD Power Off   3.6 V 

VDD=3.3V   5.5 

VDD=2.5V   5.5 
Vtol 

Tolerant external 
voltage** VDD Power On 

VDD=1.8V   3.6 

V 

High Level Input Voltage  
Vih 

LVCMOS Interface  0.7VDD  VDD+0.3 V 

Low Level Input Voltage  
Vil 

LVCMOS Interface  -0.3  0.3VDD V 

ΔV Hysteresis Voltage  0.1VDD   V 

High Level Input Current  

Input Buffer Vin=VDD -10  10 uA 

Tolerant Input 
Buffer** 

Vin=Vext -10  10 uA 

VDD=3.3V 20 70 130 

VDD=2.5V 10 40 80 
Input Buffer with 

pull-down 
Vin=VDD 

VDD=1.8V 5 20 40 

uA 

Vin=5V VDD=3.3V 10 30 60 

Vin=3.3V VDD=2.5V 6 16 50 

Iih 

Tolerant Input 
Buffer with pull-up**

Vin=3.3V VDD=1.8V 2 8 18 

uA 

Low Level Input Current  

Input Buffer Vin=VSS -10  10 uA 

VDD=3.3V -130 -70 -20 

VDD=2.5V -80 -40 -10 

Iil 
Input Buffer with 

pull-up 
Vin=VSS 

VDD=1.8V -40 -20 -5 

uA 

Voh Type A,B,C Ioh=-100uA VDD-0.2   V 

Vol Type A,B,C Iol=100uA   0.2 V 

Ioz 
Tri-State Output 
Leakage Current 

Vout=VSS or VDD -10  10 uA 

CIN Input capacitance Any input and Bidirectional 
buffers   5 pF 

COUT Output capacitance Any output buffer   5 pF 

NOTE: **specification is only available on tolerant cells.  
Driver Type A, B, C : Refer to DC currents table of output driver. 
The specification is basically referred to JEDEC JESD8 standard and have extended interface voltage range of 
1.7V~3.6V The specification can be changed depending on interface voltage 

26-4  



S3C2416X RISC MICROPROCESSOR   ELECTRICAL DATA 

Table 26-5. Special Memory DDR I/O PAD DC Electrical Characteristics  

VDD =1.7V~2.7V, Vext = 3.0~3.6V , TA = -40 to 85°C 

Parameter Condition Min Typ Max Unit 
VDD Power Off   2.7 V 

VDD=2.5V   3.6 Vtol 
Tolerant external 
voltage** VDD Power 

On  VDD=1.8V   3.6 
V 

High Level Input Voltage  
Vih 

LVCMOS Interface  0.7VDD  VDD+0.3 V 

Low Level Input Voltage  
Vil 

LVCMOS Interface  -0.3  0.3VDD V 

ΔV Hysteresis Voltage   0.1VDD   V 

High Level Input Current  

Input Buffer Vin=VDD -10  10 uA 

Tolerant Input 
Buffer** 

Vin=Vext -10  10 uA 

VDD=2.5V 10 40 80 Input Buffer with 
pull-down 

Vin=VDD 
VDD=1.8V 5 20 40 

uA 

Vin=3.3V VDD=2.5V 3 10 40 

Iih 

Tolerant Input 
Buffer with pull-

up** Vin=3.3V VDD=1.8V 1 4 10 
uA 

Low Level Input Current  

Input Buffer Vin=VSS -10  10 uA 

VDD=2.5V -80 -40 -10 
Iil 

Input Buffer with 
pull-up 

Vin=VSS 
VDD=1.8V -40 -20 -5 

uA 

Voh Type A,B,C Ioh=-100uA VDD-0.2   V 

Vol Type A,B,C Iol=100uA   0.2 V 

Ioz 
Tri-State Output 
Leakage Current 

Vout=VSS or VDD -10  10 uA 

CIN Input capacitance Any input and Bidirectional 
buffers   5 pF 

COUT 
Output 

capacitance 
Any output buffer   5 pF 

NOTE: **specification is only available on tolerant cells.  
Driver Type A, B, C : Refer to DC currents table of output driver. 
The specification is basically referred to JEDEC JESD8 standard and have extended interface voltage range of 
1.7V~2.7V  
The specification can be changed depending on interface voltage 
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Table 26-6. USB DC Electrical Characteristics 

VDD = 3.0 to 3.6V; GND = 0V; Cload = 2uF; unless otherwise specified. 

Symbol Parameter Conditions Min Typ Max Unit 
VDD Supply voltage  3.0 3.3 3.6 V 

VDI Differential input sensitivity  0.2   V 

VCM Differential common mode voltage  0.8  2.5 V 

VIL Low level input voltage    0.8 V 

VIH High level input voltage  2.0   V 

VOL Low level output voltage RL = 1.5KΩ to +3.6V   0.3 V 

VOH High level output voltage RL = 15KΩ to GND 2.8  3.6 V 

ILZ Tri-state leakage current  -10  10 uA 

Cin Transceiver capacitance Pin to GND   10 pF 
RPD Pull down resistance on pins DP/DM Enable internal resistors 10  20 kΩ 

RPU Pull up resistance on DP Enable internal resistor 1  2 kΩ 

ZDRV Driver output impedance Steady-state drive[1] 39  44 Ω 

ZINP Input impedance  10   MΩ

VTERM Termination voltage for upstream port 
pull up  3.0  3.6 V 

 

 

 

Table 26-7. RTC OSC DC Electrical Characteristics 

Symbol Parameter Min Typ Max Unit 
VDD_RTC Output supply voltage 1.7 2.5 3.6 V 

VIH DC input logic high 0.7*VDDrtc   V 
VIL DC input logic low   0.3*VDDrtc V 

IIH High level input current -10  10 μA 

IIL Low level input current -10  10 μA 
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4 A.C. ELECTRICAL CHARACTERISTICS 

1/2 VDD_OP11/2 VDD_OP1

tXTALCYC

NOTE: The clock input from the XTIpll pin.
 

Figure 26-1. XTIpll Clock Timing 

tEXTHIGH

1/2 VDD_OP1
VILVIL

VIHVIH1/2 VDD_OP1

tEXTLOW

tEXTCYC

NOTE:  The clock input from the EXTCLK pin.
 

Figure 26-2. EXTCLK Clock Input Timing 

HCLK
(internal)

EXTCLK

tEX2HC

 
Figure 26-3. EXTCLK/HCLK in case that EXTCLK is used without the PLL 

 26-7 



ELECTRICAL DATA  S3C2416X RISC MICROPROCESSOR 

HCLK
(internal)

SCLK

CLKOUT
(HCLK)

tHC2CK

tHC2SCLK

 
Figure 26-4. HCLK/CLKOUT/SCLK in case that EXTCLK is used  

 

 
 

Figure 26-5. Manual Reset Input Timing 
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nRESET

XTIpll or
EXTCLK

VCO
output

MCU operates by XTIpll
 or EXTCLK clcok.

Clock
Disable

tPLL

FCLK is new frequency.

Power

PLL can operate after OM[3:2] is latched.

PLL is configured by S/W first time.

VCO is adapted to new clock frequency.

FCLK

...

...

...

tRST2RUN

 
Figure 26-6. Power-On Oscillation Setting Timing 
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XTIpll

VCO
Output

Clock
Disable

FCLK

Several slow clocks (XTIpll or  EXTCLK)

Sleep mode is initiated.

tOSC2

EXTCLK

 

Wake up from sleep mode

 
Figure 26-7. Sleep Mode Return Oscillation Setting Timing 
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Figure 26-8. SMC Synchronous Read Timing 

 

 
Figure 26-9. SMC Asynchronous Read Timing 
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tCSD_A

tADDRD_A

tWED

tDOD_A

Asynchronous Write

SMCLK

RADDR

RDATA

nRCS

nRWE

A

D(A)

 
Figure 26-10. SMC Asynchronous Write Timing 

 

 
Figure 26-11. SMC Synchronous Write Timing 
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RADDR
[26:0]

RDATA
[31:0]

nRCS
nROE

nW AIT

A

D(A)

SM CLK

tW S tHS

 
Figure 26-12. SMC Wait Timing 
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TACLS TWRPH0 TWRPH1

COMMAND

TWRPH0 TWRPH1

ADDRESS

RDATA
[15:0]

HCLK

FCLE

nFWE

tCLED tCLED

tWED
tWED

tWDD

tWDD

tALED

tWED

tALED

tWED

tWDD

TACLS

tWDD

TWRPH0 TWRPH1

ADDRESS

tWDD

tALED

tWED

tALED

tWED

tWDD

TACLS

<Nand booting> <After Nand booting>

HCLK

nFWE

TWRPH0 TWRPH1

HCLK

nFRE

TWRPH0 TWRPH1

RDATA

tWED
tWED

tWDD

tRED
tRED

tRDS

tRDH

tWDD

WDATA

RDATA
[15:0]

HCLK

FALE

nFWE

RDATA
[15:0]

HCLK

FALE

nFWE

 
Figure 26-13. Nand Flash Timing 
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Figure 26-14. SDRAM READ / WRITE Timing (Trp = 2, Trcd = 2, Tcl = 2, DW = 16-bit) 
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26-16  

SCLK

SDATA

DQS

nSCAS

tSWD

tWPRE

tDQSS

tDHtDS

WRITE TIMING @ RL = 3, WL=RL-1

SDATA

DQS

nSWE

tSWD

tDQSQ

nSCAS

READ TIMING @ RL = 3

nSWE

tSCD

 
Figure 26-15. DDR2 Timing 

 

Parameter Symbol Min Max Unit 
DDR2 First DQS latching transition to associated 
clock edge 

tDQSS 0.4 0.66 ns 

DDR2 DQ and DM output setup time tDS x 2.70 ns 

DDR2 DQ and DM output hold  time tDH x 1.53 ns 

DDR2 DQS-DQ skew for DQS and associated DQ 
signals 

tDQSQ x 0.7 ns 



S3C2416X RISC MICROPROCESSOR   ELECTRICAL DATA 

SCLK

nSRAS

tSAD

nSCAS

SDATA

SADDR

DQMx

tSRD

SCKE

A10/AP

nSCSx

tSCSD

nSWE

tSAD

tSCD

tSWD

'1'

tSAD

tSCSD

tSRD

'HZ'

'1'

tSWD

 
Figure 26-16. SDRAM MRS Timing 
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SCLK

nSRAS

tSAD

Trp

nSCAS

SDATA

SADDR

DQMx

tSRD

SCKE

A10/AP

nSCSx

tSCSD

nSWE

tSAD

tSCD

tSWD

'1'

tSAD

tSCSD

tSRD

'1'

'1'

'HZ'

Trc

NOTE:    Before executing auto/self refresh command, all banks must be in idle state.

 
Figure 26-17. SDRAM Auto Refresh Timing (Trp = 2, Trc = 4)  
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HCLK

tXRS

tXRS

tCADL

tCADH
tXAD

nXDREQ

nXDACK

Read Write
Min. 3SCLK

 
Figure 26-18. External DMA Timing (Handshake, Single transfer) 

VSYNC

HSYNC

VDEN

Tf2hsetup

Tf2hhold

Tvspw Tvbpd Tvfpd

HSYNC

VCLK

VD

VDEN

Tl2csetup Tvclkh Tvclk

Tvclkl Tvdhold

Tvdsetup Tve2hold

 
Figure 26-19. TFT LCD Controller Timing  
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I2SLRCLK(Output)

I2SSCLK(Output)

I2SSDO(Output)

TLRId

TDS TDH

 
Figure 26-20. IIS Interface Timing (I2S Master Mode Only) 

I2SLRCLK(Input)

I2SSCLK(Input)

I2SSDI(Input)

TLRId

TDS TDH

 

Figure 26-21. IIS Interface Timing (I2S Slave Mode Only) 

tSTOPH

tSTARTS

tSDAS tSDAHtBUF

tSCLHIGH tSCLLOW

fSCL

IICSCL

IICSDA

 
Figure 26-22. IIC Interface Timing 
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SD_CLK

tHSDCD

SD_CMD(out) 

tHSDCHtHSDCS

tHSDDD

SD_CMD(in) 

tHSDDHtHSDDS

SD_DAT(out)

SD_DAT(in)

 
Figure 26-23. High Speed SDMMC Interface Timing  

SPICLK

tSPIMIH

tSPIMIS

XspiMOSI 
(MO)

XspiMOSI 
(SI)

XspiMISO 
(MI)

` `

`

tSPIMOD

`

`

`

`

tSPISIS

tSPISIH

XspiMISO 
(SO)

tSPISOD

`

`

`

`

XspiCS

tSPICSSS

tSPICSSD

 
Figure 26-24. High Speed SPI Interface Timing (CPHA = 0, CPOL = 1) 

 26-21 



ELECTRICAL DATA  S3C2416X RISC MICROPROCESSOR 

VCRS

Differential
Data Lines

TR TF

90%

10%

90%

10%

Rise Time Fall Time

 

Figure 26-25. USB Timing (Data signal rise/fall time)  

 

 
Figure 26-26. PCM Interface Timing  
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Table 26-8. Clock Timing Constants 

(VDDi = 1.3V± 0.05V (400MHz), VDDi = 1.3 V± 0.05V (266MHz),  TA = -40 to 85°C, VDD_OP1 = 3.3V ± 0.3V) 

Parameter Symbol Min Typ Max Unit 
Crystal clock input frequency fXTAL 10 - 30 MHz 

Crystal clock input cycle time tXTALCYC 33 - 100 ns 

External clock input frequency (note 1) fEXT 10  133 MHz 

External clock input cycle time (note 1) tEXTCYC 7.5  100 ns 

External clock input low level pulse width tEXTLOW 3.5  - ns 

External clock input high level pulse width tEXTHIGH 3.5  - ns 

External clock to HCLK (without PLL) tEX2HC 5  13 ns 

HCLK (internal) to CLKOUT tHC2CK 3.3  8.8 ns 

HCLK (internal) to SCLK tHC2SCLK 1.9  5.8 ns 

Reset assert time after clock stabilization tRESW 4  - XTIpll or 
EXTCLK 

PLL Lock Time tPLL 300  - us 

Sleep mode return oscillation setting time. (note 2) tOSC2 2  524290 XTIpll or 
EXTCLK 

The interval before CPU runs after nRESET is 
released. 

tRST2RUN 5  - XTIpll or 
EXTCLK 

NOTES: 
1. If  does not use MPLL, External clock input range is 10MHz ~ 133MHz  but  if use MPLL ,  External clock input range is  

10MHz ~ 30MHz 
2. tOSC2 is programmable by setting the PWRSETCNT bits in Reset Count register. 

tOSC2  =   (PWRSETCNT+1) * 2048   
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Table 26-9. SMC Timing Constants 

(VDDi = 1.3V± 0.05V (400MHz), VDDi = 1.3 V± 0.05V (266MHz), TA = -40 to 85°C, VDD_SRAM = 1.8V ± 0.1V) 

Parameter Symbol Min Typ Max Unit 
bank0 2.3 - 5.72 ns 

bank1 2.2  6.40  

bank2 2.1  6.28  

bank3 2.5  7.59  

bank4 2.3  6.28  

SMC Chip Select Delay tCSD 

bank5 2.2  6.40  

SMC Output Enable Delay tOED 2.0 - 6.19 ns 

SMC Write Enable Delay tWED 2.1 - 6.06 ns 

SMC Address Delay tADDRD 2.3 - 6.49 ns 

SMC Data Output Delay tDOD 2.8 - 6.53 ns 

SMC nWAIT setup time tWS 2.3 - 5 ns 

SMC nWAIT hold time tWH 0 - 0 ns 

 

Table 26-10. NFCON Bus Timing Constants 

(VDDi = 1.3V± 0.05V (400MHz), VDDi = 1.3 V± 0.05V (266MHz), TA = -40 to 85°C, VDD_SRAM = 1.8V ± 0.1V) 

Parameter Symbol Min Max Unit 
NFCON Chip Enable delay tCED - 10.35 ns 

NFCON CLE delay tCLED - 9.86 ns 

NFCON ALE delay tALED - 9.73 ns 

NFCON Write Enable delay tWED - 9.71 ns 

NFCON Read Enable delay tRED - 10.27 ns 

NFCON Write Data delay tWDD - 9.95 ns 

NFCON Read Data Setup requirement time tRDS 1.00 - ns 

NFCON Read Data Hold requirement time tRDH 0.20 - ns 
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Table 26-11. Memory Interface Timing Constants (SDRAM) 

(VDDi = 1.3V± 0.05V (400MHz), VDDi = 1.3 V± 0.05V (266MHz), TA = -40 to 85°C, VDD_SDRAM = 1.8V ± 0.1V, 
133MHz, CL = 15pF) 

Parameter Symbol Min Max Unit 
SDRAM Address Delay tSAD 1.65 4.25 ns 

SDRAM Chip Select Delay tSCSD 1.62 3.84 ns 

SDRAM Row active Delay tSRD 1.70 3.86 ns 

SDRAM Column active Delay tSCD 1.68 3.93 ns 

SDRAM Byte Enable Delay tSBED 1.63 4.31 ns 

SDRAM Write enable Delay tSWD 1.63 3.74 ns 

SDRAM read Data Setup time tSDS 1.50 - ns 

SDRAM read Data Hold time tSDH 1.50 - ns 

SDRAM output Data Delay tSDD 1.57 4.61 ns 

SDRAM Clock Enable Delay tCKED 1.69 4.02 ns 

NOTE: If CL increases over the 15pF, operation conditions follow the guide table 

Load Capacitance (CL) Bus clock Voltage 
< 15 pF 133MHz 

15 pF < CL < 20 pF 100MHz 
1.8V± 0.1V 
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Table 26-12. DMA Controller Module Signal Timing Constants 

(VDDi = 1.3V± 0.05V (400MHz), VDDi = 1.3 V± 0.05V (266MHz), TA = -40 to 85°C, VDD_OP2 = 3.3V ± 0.3V) 

Parameter Symbol Min Typ Max Unit 
eXternal Request Setup tXRS 6.4/6.4 - 9.9/9.9 ns 

aCcess to Ack Delay when Low transition tCADL 3.1/2.8  7.8/7.1 ns 

aCcess to Ack Delay when High transition tCADH 2.8/2.5  7.8/6.9 ns 

eXternal Request Delay tXAD 2 - - HCLK 

 

Table 26-13. TFT LCD Controller Module Signal Timing Constants 

(VDDi = 1.3V± 0.05V (400MHz), VDDi = 1.3 V± 0.05V (266MHz), TA = -40 to 85°C, VDD_LCD = 3.3V ± 0.3V) 

Parameter Symbol Min Typ Max Units 
VCLK pulse width Tvclk 18 200 - ns 

VCLK pulse width high Tvclkh 0.3 - - Pvclk(note1)

VCLK pulse width low  Tvclkl 0.3 - - Pvclk 

Vertical sync pulse width Tvspw VSPW + 1 - - Phclk(note2) 

Vertical back porch delay Tvbpd VBPD+1 - - Phclk 

Vertical front porch delay Tvfpd VFPD+1 - - Phclk 

Hsync setup to VCLK falling edge Tl2csetup 0.3 - - Pvclk 

VDEN set up to VCLK falling edge Tde2csetup 0.3 - - Pvclk 

VDEN hold from VCLK falling edge Tde2chold 0.3 - - Pvclk 

VD setup to VCLK falling edge Tvd2csetup 0.3 - - Pvclk 

VD hold from VCLK falling edge Tvd2chold 0.3 - - Pvclk 

VSYNC setup to HSYNC falling edge Tf2hsetup HSPW + 1 - - Pvclk 

VSYNC hold from HSYNC falling edge Tf2hhold HBPD + HFPD + 
HOZVAL + 3 

- - Pvclk 

NOTES:  
1. VCLK period  
2. HSYNC period 

 
Table 26-14. IIS Controller Module Signal Timing Constants(I2S Master Mode Only) 

(VDDi = 1.3V± 0.05V (400MHz), VDDi = 1.3 V± 0.05V (266MHz), TA = –40 to 85 °C, VDD_OP2 = 3.3V ± 0.3V) 

Parameter Symbol Min. Typ. Max Unit 
LR Clock Input Delay TLRId 5 - 13 ns 

Serial Data Setup Time TDS 10 -  ns 

Serial Data Hold Time TDH 10 -  ns 
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Table 26-15. IIS Controller Module Signal Timing Constants(I2S Slave Mode Only) 

(VDDi = 1.3V± 0.05V (400MHz), VDDi = 1.3 V± 0.05V (266MHz), TA = –40 to 85 °C, VDD_OP2 = 3.3V ± 0.3V) 

Parameter Symbol Min. Typ. Max Unit 
LR Clock Input Delay TLRId 0 -  ns 

Serial Data Setup Time TDS 10 -  ns 

Serial Data Hold Time TDH 10 -  ns 
 

Table 26-16. IIC BUS Controller Module Signal Timing  

(VDDi = 1.3V± 0.05V (400MHz), VDDi = 1.3 V± 0.05V (266MHz), TA = -40 to 85°C, VDD_OP2 = 3.3V ± 0.3V)  

Parameter Symbol Min Typ. Max Unit 
SCL clock frequency fSCL - - std. 100 

fast 400 
kHz 

SCL high level pulse width tSCLHIGH std. 4.0 
fast 0.6 

- - μs 

SCL low level pulse width tSCLLOW std. 4.7 
fast 1.3 

- - μs 

Bus free time between STOP and START tBUF std. 4.7 
fast 1.3 

- - μs 

START hold time tSTARTS std. 4.0 
fast 0.6 

- - μs 

SDA hold time tSDAH std. 0 
fast 0 

- std. - fast 
0.9 

μs 

SDA setup time tSDAS std. 250 
fast 100 

- - ns 

STOP setup time tSTOPH std. 4.0 
fast 0.6 

- - μs 

NOTES: Std. means Standard Mode and fast means Fast Mode.  
1. The IIC data hold time(tSDAH) is minimum 0ns. 
 (IIC data hold time is minimum 0ns for standard/fast bus mode in IIC specification v2.1.) 
 Please check the data hold time of your IIC device if it's 0 nS or not. 
2. The IIC controller supports only IIC bus device(standard/fast bus mode), not C bus device. 
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 Table 26-17. High Speed SPI  Interface Transmit/Receive Timing Constants 

(VDDi = 1.3V± 0.05V (400MHz), VDDi = 1.3 V± 0.05V (266MHz), TA = -40 to 85°C, VDD_SD = 3.3V ± 0.3V) 
(SPICLKout = 50Mhz, PAD loading = 30pF) 

Parameter Symbol Min Typ. Max Unit 
SPI MOSI Master Output Delay time tSPIMOD - - 7 ns 

Feedback Delay- 0nS 4 - - ns 
Feedback Delay- 2nS 3 - - ns 
Feedback Delay- 4nS 2 - - ns 

SPI MISO Master 
Input Setup time 

Feedback Delay- 6nS 

tSPIMIS 

1 - - ns 
Feedback Delay- 0nS 4 - - ns 
Feedback Delay- 2nS 6 - - ns 
Feedback Delay- 4nS 9 - - ns 

SPI MISO Master 
Input Hold time 

Feedback Delay- 6nS 

tSPIMIH 

11 - - ns 

SPI MISO Slave output Delay time tSPISOD  - 10 ns 

SPI MOSI Slave Input Setup time tSPISIS 4 - - ns 

SPI MOSI Slave Input Hold time tSPISIH 3 - - ns 

SPI nSS Master Output Delay time tSPICSSD  - 11 ns 

Ch 0  

SPI nSS Slave Input Setup time tSPICSSS  - 10 ns 
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Table 26-18. USB Electrical Specifications 

(VDD12V = 1.2V ± 5%, TA = -40 to 85°C, VDDA33x = 3.3V ± 0.3V) 

Parameter Symbol Condition Min Max Unit 
Supply Current 

Operating Current   - 100 mA 

 Room Temp (25°C) - 500 µA 
Suspended Current 

 Hot Temp (8°C) - 3 mA 

Input Levels for Full speed 

Differential Input Sensitivity VDI  0.2  V 

Differential Common Mode Range VCM  0.8 2.5  

Input Levels for High speed 

Differential Common Mode Range VHSCM  -50 500 mV 

HS Squelch detection threshold VHSSQ  100 200 mV 

Output Levels for FS 

Low VOL  0.0 0.3 V 

High VOH  2.8 3.6 V 

Output Levels for HS 

HS data signaling high VHSOH  360 460 mV 

HS data signaling low VHSOL  -15.0 15.0 mV 
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Table 26-19. USB Full Speed Output Buffer Electrical Characteristics 

(VDDi = 1.3V± 0.05V (400MHz), VDDi = 1.3 V± 0.05V (266MHz), TA = -40 to 85°C, VDDA33x = 3.3V ± 0.3V) 

Parameter Symbol Condition Min Max Unit 
Driver Characteristics 

Transition Time 
Rise Time 
Fall Time 

 
TR 
TF 

 
CL = 50pF 
CL = 50pF 

 
4.0 
4.0 

 
20 
20 

 
ns 

Rise/Fall Time Matching TRFM (TR / TF )    90 110 % 

Output Signal Crossover 
Voltage 

VCRS  1.3 2.0 V 

Drive Output Resistance ZDRV Steady state drive 28 43 ohm 
 

Table 26-20. USB High Speed Output Buffer Electrical Characteristics 

(VDDi = 1.3V± 0.05V (400MHz), VDDi = 1.3 V± 0.05V (266MHz), TA = -40 to 85°C, VDDA33x = 3.3V ± 0.3V) 

Parameter Symbol Condition Min Max Unit 
Driver Characteristics 

Transition Time 
Rising Time 
Falling Time 

 
TR 
TF 

 
 

 
500 
500 

 
 
 

 
ps 
ps 

Drive Output Resistance ZDRV Steady state drive 40.5 49.5 ohm 
  

Table 26-21. High Speed SDMMC Interface Transmit/Receive Timing Constants 

(VDDi = 1.3V± 0.05V (400MHz), VDDi = 1.3 V± 0.05V (266MHz), TA = -40 to 85°C, VDD_SD = 3.3V ± 0.3V) 

Parameter Symbol Min Typ. Max Unit 
SD Command output Delay time tSDCD 0.4 - 4.0 ns 

SD Command input Setup time tSDCS 5.0 - - ns 

SD Command input Hold time tSDCH 2.0 - - ns 

SD Data output Delay time tSDDD 0.4 - 4.0 ns 

SD Data input Setup time tSDDS 5.0 - - ns 

SD Data input Hold time tSDDH 2.0 - - ns 
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Table 26-22. PCM Interface Timing 

(VDDiI = 1.0V± 0.05V, TA = -40 to 85°C, VDD = 3.3V ± 0.3V, 2.5V ± 0.2V, 1.8V ± 0.1V) 

Parameter Symbol Min. Typ. Max Unit 
PCMSCLK clock width 1/tCW 0.128 - 8.192 MHz 

PCMSCLK to PCMFSYNC delay tdFSYNC 0.5 -  ns 

PCMSCLK to PCMSOUT delay tdSOUT 0.5 -  ns 

PCMSIN setup time tsetupSIN 15 -  ns 

PCMSIN hold time tholdSIN 10 -  ns 

NOTE:  This table is applied to PCM0 and PCM1, respectively. 
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27 MECHANICAL DATA 

1 PACKAGE DIMENSIONS 

 
                    Figure 27-1. 330-FBGA-1414 Package Dimension 1 (Top View) 
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Figure 27-2. 330-FBGA-1414 Package Dimension 2 (Bottom View) 

 

 

  


