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Signals and Connections

Table 2. i.MXL Signal Descriptions (Continued)

Signal Name

Function/Notes

CLS Start signal output for gate driver. This signal is an inverted version of PS (Sharp panel dedicated
signal).

REV Signal for common electrode driving signal preparation (Sharp panel dedicated signal).

SPI 1 and SPI 2

SPI1_MOSI Master Out/Slave In

SPI1_MISO Slave In/Master Out

SPI1_SS Slave Select (Selectable polarity)

SPI1_SCLK Serial Clock

SPI1_SPI_RDY Serial Data Ready

SPI2_TXD SPI2 Master TxData Output—This signal is multiplexed with a GPI/O pin yet shows up as a primary or
alternative signal in the signal multiplex scheme table. Please refer to the SPI and GPIO chapters in
the MC9328MXL Reference Manual for information about how to bring this signal to the assigned pin.

SPI2_RXD SPI2 Master RxData Input—This signal is multiplexed with a GPI/O pin yet shows up as a primary or
alternative signal in the signal multiplex scheme table. Please refer to the SPI and GPIO chapters in
the MC9328MXL Reference Manual for information about how to bring this signal to the assigned pin.

SPI2_SS SPI2 Slave Select—This signal is multiplexed with a GPI/O pin yet shows up as a primary or alternative
signal in the signal multiplex scheme table. Please refer to the SPI and GPIO chapters in the
MC9328MXL Reference Manual for information about how to bring this signal to the assigned pin.

SPI2_SCLK SPI2 Serial Clock—This signal is multiplexed with a GPI/O pin yet shows up as a primary or alternative
signal in the signal multiplex scheme table. Please refer to the SPI and GPIO chapters in the
MC9328MXL Reference Manual for information about how to bring this signal to the assigned pin.

General Purpose Timers

TIN Timer Input Capture or Timer Input Clock—The signal on this input is applied to both timers
simultaneously.

TMR20UT Timer 2 Output

USB Device

USBD_VMO USB Minus Output

USBD_VPO USB Plus Output

USBD_VM USB Minus Input

USBD_VP USB Plus Input

USBD_SUSPND USB Suspend Output

USBD_RCV USB Receive Data

USBD_ROE USB OE

USBD_AFE USB Analog Front End Enable

Secure Digital Interface

SD_CMD SD Command—If the system designer does not wish to make use of the internal pull-up, via the Pull-up
enable register, a 4.7K-69K external pull up resistor must be added.

SD_CLK MMC Output Clock

MC9328MXL Technical Data, Rev. 8
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Signals and Connections

Table 2. i.MXL Signal Descriptions (Continued)

Signal Name

Function/Notes

SD_DAT [3:0] Data—If the system designer does not wish to make use of the internal pull-up, via the Pull-up enable
register, a 50K—69K external pull up resistor must be added.
Memory Stick Interface

MS_BS Memory Stick Bus State (Output)—Serial bus control signal

MS_SDIO Memory Stick Serial Data (Input/Output)

MS_SCLKO Memory Stick Serial Clock (Input)—Serial protocol clock source for SCLK Divider
MS_SCLKI Memory Stick External Clock (Output)—Test clock input pin for SCLK divider. This pin is only for test

purposes, not for use in application mode.
MS_PIO General purpose Input0—Can be used for Memory Stick Insertion/Extraction detect
MS_PI1 General purpose Inputi—Can be used for Memory Stick Insertion/Extraction detect
UARTSs - IrDA/Auto-Bauding

UART1_RXD Receive Data

UART1_TXD Transmit Data

UART1_RTS Request to Send

UART1_CTS Clear to Send

UART2_RXD Receive Data

UART2_TXD Transmit Data

UART2_RTS Request to Send

UART2_CTS Clear to Send

UART2_DSR Data Set Ready

UART2_RI Ring Indicator

UART2_DCD Data Carrier Detect

UART2_DTR Data Terminal Ready

Serial Audio Port — SSI (configurable to IS protocol)

SSI_TXDAT Transmit Data

SSI_RXDAT Receive Data

SSI_TXCLK Transmit Serial Clock

SSI_RXCLK Receive Serial Clock

SSI_TXFS Transmit Frame Sync

SSI_RXFS Receive Frame Sync

1’c
12C_SCL 12C Clock
12C_SDA I°C Data
MC9328MXL Technical Data, Rev. 8
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Signals and Connections

Table 3. MC9328MXLMC9328MXS Signal Multiplexing Scheme (Continued)

/O Suool 205 256 Primary Alternate GPIO
VOIta';':y BGA | BGA Pull pun | AIN | BIN | AOUT | Default
Ball Ball Signal Dir Up Signal Dir | Mux -Up
NVvDD4 D8 F7 UART2.T| O PB30 | 69K PB30
XD
NVvDD4 E7 E7 |UART2 R| | PB29 | 69K PB29
TS
NVvDD4 F7 Cé6 |UART2.C| O PB28 | 69K PB28
TS
NVDD4 B6 D7 |USBD_VM| O PB27 | 69K PB27
o
NVDD4 C6 D6 |USBD_VP| O PB26 | 69K PB26
o
NVDD4 A6 E6 |USBD_VM| | PB25 | 69K PB25
NVDD4 D6 B6 |USBD_VP| | PB24 | 69K PB24
NVDD4 A5 D5 |USBD_SU| O PB23 | 69K PB23
SPND
NVDD4 B5 C5 |USBD_RC| /O PB22 | 69K PB22
\Y
NVDD4 Ad B5 |USBD_RO| O PB21 | 69K PB21
E
NVDD4 B4 A5 |USBD_AF| O PB20 | 69K PB20
E
NVvVDD4 A3 G7 PB19 1/0 69K PB19
NVDD4 C4 F6 PB18 110 69K PB18
NVvDD4 D4 G6 PB17 0} 69K PB17
NVDD4 B3 B4 PB16 I 69K PB16
NVvDD4 A2 C4 PB15 I 69K PB15
NVDD4 C3 D4 PB14 I 69K PB14
NVvDD4 A1 B3 SD_CMD | I/O MS_BS PB13 | 69K PB13
NVDD4 B2 A3 SD_CLK | © MS_SCLK PB12 | 69K PB12
(e}
NVDD4 B1 A2 | SD_DAT3| /O MS_SDIO PB11 | 69K PB11
(pull
down)
NVDD4 C5 E5 |SD_DAT2| I/O MS_SCLK PB10 | 69K PB10
I
NVDD4 D3 B2 |SD_DAT1| I/O MS_PI1 PB9 | 69K PB9
NVvDD4 Cc2 C3 |SD_DATO| l/O MS_PIO PB8 | 69K PB8
NVDD1 D5 K8 NVDD1 |Static
G6 A1 NVSS |Static
NVDD1 E5 H5 NVDD1 |Static
H6 T NVSS |Static
QvVDD1 J8 H9 QVDD1 |Static
E6 H8 QVSS |Static

MC9328MXL Technical Data, Rev. 8
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Electrical Characteristics
Table 6. Maximum and Minimum DC Characteristics (Continued)
Number or . . .
Symbol Parameter Min Typical Max Unit
ViH Input high voltage 0.7Vpp - Vdd+0.2 \
VL Input low voltage - - 0.4 \
VoH Output high voltage (Ioy = 2.0 mA) 0.7Vpp - Vdd \'
VoL Output low voltage (Ig. = -2.5 mA) - - 0.4 \Y
L Input low leakage current - - +1 pA
(ViN = GND, no pull-up or pull-down)
H Input high leakage current - - +1 A
(ViN = Vpp, no pull-up or pull-down)
loH Output high current 4.0 - - mA
(Von =0.8Vpp, Vpp = 1.8V)
loL Output low current -4.0 - - mA
(VoL =0.4V, Vpp=1.8V)
loz Output leakage current - - +5 pA
(Vout = Vpp, output is high impedance)
G Input capacitance - - 5 pF
Co Output capacitance - - 5 pF
3.5 AC Electrical Characteristics

The AC characteristics consist of output delays, input setup and hold times, and signal skew times. All
signals are specified relative to an appropriate edge of other signals. All timing specifications are specified
at a system operating frequency from 0 MHz to 96 MHz (core operating frequency 150 MHz) with an

operating supply voltage from V
timing is measured at 30 pF loading.

Table 7. Tristate Signal Timing

Pin Parameter Minimum | Maximum | Unit
TRISTATE |Time from TRISTATE activate until I/O becomes Hi-Z - 20.8 ns
Table 8. 32k/16M Oscillator Signal Timing

Parameter Minimum RMS Maximum Unit
EXTAL32k input jitter (peak to peak) - 5 20 ns
EXTAL32k startup time 800 - - ms
EXTAL16M input jitter (peak to peak) - TBD TBD -
EXTAL16M startup time ° TBD - - -

! The 16 MHz oscillator is not recommended for use in new designs.

MC9328MXL Technical Data, Rev. 8

bmin © VDD max under an operating temperature from Ty to Ty. All

Freescale Semiconductor

19



Functional Description and Application Information

Table 11. Reset Module Timing Parameter Table

Ref 1.8+01V 3.0+x03V
N Parameter Unit
o Min Max Min | Max
1 | Width of input POWER_ON_RESET note’ - note’ - -
2 | Width of internal POWER_ON_RESET 300 300 300 300 ms
(CLK32 at 32 kHz)
3 | 7K to 32K-cycle stretcher for SDRAM reset 7 7 7 7 Cycles of
CLK32
4 | 14K to 32K-cycle stretcher for internal system reset 14 14 14 14 Cycles of
HRESERT and output reset at pin RESET_OUT CLK32
5 | Width of external hard-reset RESET_IN 4 - 4 - Cycles of
CLK32
6 | 4K to 32K-cycle qualifier 4 4 4 4 Cycles of
CLK32

' POR width is dependent on the 32 or 32.768 kHz crystal oscillator start-up time. Design margin should allow for crystal
tolerance, i.MX chip variations, temperature impact, and supply voltage influence. Through the process of supplying crystals
for use with CMOS oscillators, crystal manufacturers have developed a working knowledge of start-up time of their crystals.
Typically, start-up times range from 400 ms to 1.2 seconds for this type of crystal.

If an external stable clock source (already running) is used instead of a crystal, the width of POR should be ignored in
calculating timing for the start-up process.

4.4 External Interface Module

The External Interface Module (EIM) handles the interface to devices external to the .MXL processor,
including the generation of chip-selects for external peripherals and memory. The timing diagram for the
EIM is shown in Figure 5, and Table 12 defines the parameters of signals.

MC9328MXL Technical Data, Rev. 8
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Functional Description and Application Information

(HCLK) Bus Clock / A VL L ey A \
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Figure 5. EIM Bus Timing Diagram

Table 12. EIM Bus Timing Parameter Table

1.8x0.1V 3.0+03V
Ref No. Parameter Unit
Min | Typical | Max | Min | Typical | Max
1a Clock fall to address valid 2.48 3.31 9.11 2.4 3.2 8.8 ns
1b Clock fall to address invalid 1.55 2.48 569 | 15 24 5.5 ns
2a Clock fall to chip-select valid 2.69 3.31 787 | 2.6 3.2 7.6 ns
2b Clock fall to chip-select invalid 1.55 2.48 6.31 1.5 2.4 6.1 ns
3a Clock fall to Read (Write) Valid 1.35 2.79 6.52 | 1.3 2.7 6.3 ns
3b Clock fall to Read (Write) Invalid 1.86 2.59 6.11 1.8 2.5 5.9 ns

MC9328MXL Technical Data, Rev. 8
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Functional Description and Application Information

Table 16. WAIT Write Cycle DMA Enabled:

WSC = 111111, DTACK_SEL=1, HCLK=96MHz

3.0+x03V
Number Characteristic Unit
Minimum Maximum

1 CS5 assertion time See note 2 - ns
2 EB assertion time See note 2 - ns
3 CS5 pulse width 3T - ns
4 RW negated before CS5 is negated 2.5T-3.63 2.5T-1.16 ns
5 Address inactived after CS negated - 0.09 ns
6 Wait asserted after CS5 asserted - 1020T ns
7 Wait asserted to RW negated T+2.66 2T+7.96 ns
8 Data hold timing after RW negated 27+0.03 - ns
9 Data ready after CS5 is asserted - T ns
10 CS deactive to next CS active T - ns
11 EB negate after cs negate 0.5T 0.5T+0.5
12 Wait becomes low after CS5 asserted 0 1019T ns
13 Wait pulse width 1T 1020T ns

Note:

1. T is the system clock period. (For 96 MHz system clock, T=10.42 ns)

2. CS5 assertion can be controlled by CSA bits. EB assertion also can be programmable by WEA bits in CS5L register.

3. Address becomes valid and RW asserts at the start of write access cycle.

4.The external wait input requirement is eliminated when CS5 is programmed to use internal wait state.

4.4.3

The External Interface Module (EIM) is the interface to devices external to the i. MXL, including
generation of chip-selects for external peripherals and memory. The timing diagram for the EIM is shown
in Figure 5, and Table 12 defines the parameters of signals.

EIM External Bus Timing

MC9328MXL Technical Data, Rev. 8
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Functional Description and Application Information

Internal signals - shown only for illustrative purposes

helk

hsel_weim_cs[0]
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hready
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Cso
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Note 1: x=0,1,20r3
Note 2: EBC = Enable Byte Control bit (bit 11) on the Chip Select Control Register

Figure 12. WSC =1, OEA =1, AAWORD/E.HALF
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Functional Description and Application Information

el aWalaUalaWalalae
—

hsel_weim_cs[2]

ntrans | YNonseq |

hwrite Write \ |

haddr D< vio}

s | [\ T
x

hwdata [Lagf Valio

Write Data (V1 Word) Unknown |

[ | 1| [ |

weim_hrdata Last Valid Data |

weim_hready / 1

BCLK (burst clock)

Internal signals - shown only for illustrative purposes

ADDR | Last Valid Addr) Address V1 X Address V1 + 2 |
CS2 \ /7
RAW \ Write [
[BA \ [

OE

DATA | Last Valid Data ) 1/2 Half Word X 2/2 Half Word
Figure 21. WSC =1, WWS =2, WEA = 1, WEN = 2, AAWORD/E.HALF
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Functional Description and Application Information

S AYaS WAl a i aWalaWalaw
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hwrite Read / \ Read
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hready / X

weim_hrdata Last Valid Data
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[\
Read Data (V1) ><Read Data (v2)|

\ [
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Internal signals - shown only for illustrative purposes

— ] T

weim_hready

EBx' (EBC2=0)

EBx' (EBC?=1)

DATA .< Re?\c} Bata \ .< Read Data >

Note 1: x=0,1,20
Note 2: EBC = Enable Byte Control bit (bit 11) on the Chip Select Control Register

Figure 26. WSC =2, OEA =2, CNC =3, BCM =1, A.HALF/E.HALF
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Functional Description and Application Information

hclk

hsel_weim_cs[2]

htrans

hwrite

o [ o) |

hready /7 \ /_ _\ /
weim_hrdata Last Valid Data D v word (Y vaword |

Internal signals - shown only for illustrative purposes

weim_hready /7 B /7 X
BCLK (burst clock) /—\_/—\_/—Lflflflf\
ADDR | Last X Address V1 |
Cs2 \
R/W Read

=

EBx' (EBC2=0)

EBx' (EBC?=1)

DATA

\
\
S

V1 1/2 Xv1 2/2 X v21/2)< V2 2/2 )—

Note 1: x=0,1,20r3
Note 2: EBC = Enable Byte Control bit (bit 11) on the Chip Select Control Register

Figure 31. WSC =7, OEA =8, SYNC=1,DOL =1,BCD =1, BCS =2, AAWORD/E.HALF
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Functional Description and Application Information
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%
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hsel_weim_cs[2]
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htrans

hwrite Rea

haddr D@ XE@( |
hready /7 /> T /

weim_hrdata Last Valid Data >-<v1 Word>-< V2 Word |
weim_hready /> B /7
BCLK (burst clock) /_\_/_\_/_\_[_ v/ N / B / B \

Internal signals - shown only for illustrative purposes

ADDR | Last X Address V1 |
CS2 \ —
R/W Read

= T

EBx' (EBC?=0)

EBx' (EBC?=1)

DATA

\
\
. | -
S

V1 1/2 X V1 2/2 X V2 1/2 X V2 2/2 >—

Note 1: x=0,1,20
Note 2: EBC = Enable Byte Control bit (bit 11) on the Chip Select Control Register

Figure 32. WSC =7, OEA=8,SYNC=1,DOL=1,BCD =1, BCS =1, AWORD/E.HALF
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Functional Description and Application Information

Table 18. Timing Parameter Table for Figure 34 through Figure 38

3.0+x03V
Ref No. Parameter Unit
Minimum Maximum
1 SPI_RDY to SS output low oT1 - ns
2 SS output low to first SCLK edge 3« Tsclk? - ns
3 Last SCLK edge to SS output high 2+ Tsclk - ns
4 SS output high to SPI_RDY low 0 - ns
5 SS output pulse width Tsclk + WAIT 3 - ns
6 SS input low to first SCLK edge T - ns
7 SS input pulse width T - ns

1 T = CSPI system clock period (PERCLK2).
2 Tsclk = Period of SCLK.
3 WAIT = Number of bit clocks (SCLK) or 32.768 kHz clocks per Sample Period Control Register.

SCLK —\i
ONENO

Figure 39. SPI SCLK Timing Diagram

Table 19. Timing Parameter Table for SPI SCLK

3.0+x03V
Ref No. Parameter Unit
Minimum Maximum
8 SCLK frequency 0 10 MHz
9 SCLK pulse width 100 - ns

4.6 LCD Controller

This section includes timing diagrams for the LCD controller. For detailed timing diagrams of the LCD
controller with various display configurations, refer to the LCD controller chapter of the MC9328MXL

Reference Manual.
LSCLK — —\_/—\_
—(@

LD[15:0] ><

Figure 40. SCLK to LD Timing Diagram
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Functional Description and Application Information

Ncr cycles
Host Command ‘4—»‘ Response

cm dr|  content  [crelgizl]p

e |P|S|T| Content |CRC|E|Z|

DAT Z****Z Z Z P Kkkokokk P S D D D D hokkkk
|<—>‘ Read Data
Nac cycles
Timing of single block read
Ncg cycles
Host Command <—>‘ Response

CMD [gT| Content |CRC|E|lZ|Z|P| ****** |PlS|T| Content CRC |E|Z

DAT Z****Z Z Z P *hkkkkk P S D D D D Kokok ok ok P dokokokok P S D D D D hokkkk
P Read Data B BE— Read Data
Nac cycles Nac cycles

Timing of multiple block read

NcR cycles
Host Command ‘<—>| Response

CMD |S|T| Content |CRC|E|Z|Z|P| ek |P|S|T| Content |CRC|E|Z|

|
ot QL PO ]

Valid Read Data Timing of stop command
(CMD12, data transfer mode)

Figure 45. Timing Diagrams at Data Read

Figure 46 shows the basic write operation timing. As with the read operation, after the card response, the
data transfer starts after Ny cycles. The data is suffixed with CRC check bits to allow the card to check
for transmission errors. The card sends back the CRC check result as a CC status token on the data line. If
there was a transmission error, the card sends a negative CRC status (101); otherwise, a positive CRC
status (010) is returned. The card expects a continuous flow of data blocks if it is configured to multiple
block mode, with the flow terminated by a stop transmission command.

MC9328MXL Technical Data, Rev. 8
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Functional Description and Application Information

JUTTUUH UL Ui JUurr iyt

oD A cwoes [ ro|8e] |
DAT[1] |s| Block Data I—//Lkﬁs Block Data _
For 4-bit
DAT[2] |s| Block Data |E|Z|Z|L|L|L|L|L|L|L|L|L|L|L|L|L|L|L|L|L|L|L|L|LHZ|S| Block Data |E|_
For 4-bit

Figure 49. SDIO ReadWait Timing Diagram

4.8 Memory Stick Host Controller

The Memory Stick protocol requires three interface signal line connections for data transfers: MS_BS,
MS SDIO, and MS_SCLKO. Communication is always initiated by the MSHC and operates the bus in
either four-state or two-state access mode.

The MS_BS signal classifies data on the SDIO into one of four states (BS0, BS1, BS2, or BS3) according
to its attribute and transfer direction. BSO is the INT transfer state, and during this state no packet
transmissions occur. During the BS1, BS2, and BS3 states, packet communications are executed. The BS1,
BS2, and BS3 states are regarded as one packet length and one communication transfer is always
completed within one packet length (in four-state access mode).

The Memory Stick usually operates in four state access mode and in BS1, BS2, and BS3 bus states. When
an error occurs during packet communication, the mode is shifted to two-state access mode, and the BS0O
and BS1 bus states are automatically repeated to avoid a bus collision on the SDIO.

MC9328MXL Technical Data, Rev. 8
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Functional Description and Application Information

RAS I< @ \;J \__/

B S SN

w ; AR
O [® 2 o

ADDR XBA % ROV\E//BA ><

Figure 54. SDRAM Refresh Ti

DQM

ming Diagram

Table 29. SDRAM Refresh Timing Parameter Table

1.8+01V 3.0+0.3V
Ref No. Parameter Unit
Minimum Maximum Minimum Maximum

1 SDRAM clock high-level width 2.67 - 4 - ns
2 SDRAM clock low-level width 6 - 4 - ns
3 SDRAM clock cycle time 11.4 - 10 - ns
4 Address setup time 3.42 - 3 - ns
5 Address hold time 2.28 - 2 - ns
6 Precharge cycle period tpp! - tRP1 - ns
7 Auto precharge command period trc1 - trci - ns

! tgp and trc = SDRAM clock cycle time. These settings can be found in the MC9328MXL reference manual.

MC9328MXL Technical Data, Rev. 8
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Functional Description and Application Information

Table 33. SSI (Port C Primary Function) Timing Parameter Table (Continued)

1.8+01V 3.0x03V
Ref No. Parameter Unit
Minimum | Maximum | Minimum | Maximum
18 STCK high to STFS (bl) high® - 92.8 0 81.4 ns
19 SRCK high to SRFS (bl) high® - 92.8 0 81.4 ns
20 STCK high to STFS (bl) low?® - 92.8 0 81.4 ns
21 SRCK high to SRFS (bl) low? - 92.8 0 81.4 ns
22 STCK high to STFS (wl) high® - 92.8 0 81.4 ns
23 SRCK high to SRFS (wl) high® - 92.8 0 81.4 ns
24 STCK high to STFS (wl) low® - 92.8 0 81.4 ns
25 SRCK high to SRFS (wl) low® - 92.8 0 81.4 ns
26 STCK high to STXD valid from high impedance 18.01 28.16 15.8 247 ns
27a STCK high to STXD high 8.98 18.13 7.0 15.9 ns
27b STCK high to STXD low 9.12 18.24 8.0 16.0 ns
28 STCK high to STXD high impedance 18.47 28.5 16.2 25.0 ns
29 SRXD setup time before SRCK low 1.14 - 1.0 - ns
30 SRXD hole time after SRCK low 0 - 0 - ns
Synchronous Internal Clock Operation (Port C Primary Function?)
31 SRXD setup before STCK falling 15.4 - 135 - ns
32 SRXD hold after STCK falling 0 - 0 - ns
Synchronous External Clock Operation (Port C Primary Functionz)
33 SRXD setup before STCK falling 1.14 - 1.0 - ns
34 SRXD hold after STCK falling 0 - 0 - ns

T All the timings for the SSI are given for a non-inverted serial clock polarity (TSCKP/RSCKP = 0) and a non-inverted frame sync
(TFSI/RFSI = 0). If the polarity of the clock and/or the frame sync have been inverted, all the timing remains valid by inverting
the clock signal STCK/SRCK and/or the frame sync STFS/SRFS shown in the tables and in the figures.

There are 2 sets of I/O signals for the SSI module. They are from Port C primary function (pad 257 to pad 261) and Port B
alternate function (pad 283 to pad 288). When SSI signals are configured as outputs, they can be viewed both at Port C primary
function and Port B alternate function. When SSI signals are configured as input, the SSI module selects the input based on
status of the FMCR register bits in the Clock controller module (CRM). By default, the input are selected from Port C primary
function.

3 bl = bit length; wl = word length.
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Functional Description and Application Information

Table 34. SSI (Port B Alternate Function) Timing Parameter Table

Ref 1.8+01V 3.0+x03V _
No. Parameter — : — : Unit
Minimum Maximum Minimum Maximum
Internal Clock Operation’ (Port B Alternate Function?)
1 | STCK/SRCK clock period 95 - 83.3 - ns
2 | STCK high to STFS (bl) high® 1.7 4.8 1.5 4.2 ns
3 | SRCK high to SRFS (bl) high® -0.1 1.0 -0.1 1.0 ns
4 | STCK high to STFS (bl) low® 3.08 5.24 2.7 4.6 ns
5 | SRCK high to SRFS (bl) low® 1.25 2.28 1.1 2.0 ns
6 |STCK high to STFS (wl) high® 1.71 4.79 1.5 4.2 ns
7 | SRCK high to SRFS (wl) high® -0.1 1.0 -0.1 1.0 ns
8 |STCK high to STFS (wl) low® 3.08 5.24 2.7 4.6 ns
9 | SRCK high to SRFS (wl) low® 1.25 2.28 1.1 2.0 ns
10 | STCK high to STXD valid from high impedance 14.93 16.19 13.1 14.2 ns
11a | STCK high to STXD high 1.25 3.42 1.1 3.0 ns
11b | STCK high to STXD low 2.51 3.99 2.2 35 ns
12 | STCK high to STXD high impedance 12.43 14.59 10.9 12.8 ns
138 | SRXD setup time before SRCK low 20 - 17.5 - ns
14 | SRXD hold time after SRCK low 0 - 0 - ns
External Clock Operation (Port B Alternate Function?)
15 | STCK/SRCK clock period’ 92.8 - 81.4 - ns
16 | STCK/SRCK clock high period 271 - 40.7 - ns
17 | STCK/SRCK clock low period 61.1 - 40.7 - ns
18 | STCK high to STFS (bl) high® - 92.8 0 81.4 ns
19 | SRCK high to SRFS (bl) high® - 92.8 0 81.4 ns
20 |STCK high to STFS (bl) low® - 92.8 0 81.4 ns
21 |SRCK high to SRFS (bl) low® - 92.8 0 81.4 ns
22 |STCK high to STFS (wl) high® - 92.8 0 81.4 ns
23 | SRCK high to SRFS (wl) high® - 92.8 0 81.4 ns
24 |STCK high to STFS (wl) low® - 92.8 0 81.4 ns
25 |SRCK high to SRFS (wl) low?® - 92.8 0 81.4 ns
26 | STCK high to STXD valid from high impedance 18.9 29.07 16.6 25.5 ns
27a | STCK high to STXD high 9.23 20.75 8.1 18.2 ns
27b | STCK high to STXD low 10.60 21.32 9.3 18.7 ns
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