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Maximum Ratings

1 Maximum Ratings

Table 1 lists maximum and minimum ratings for supply and operating voltages and storage temperature. Operating outside of
these ranges may cause erratic behavior or damage to the processor.

Table 1. Absolute Maximum Ratings

Rating Symbol Value Units
External (1/O pads) supply voltage (3.3-V power pins) EVpp -0.31t0 +4.0 \Y
Internal logic supply voltage IVpp -0.51t0 +2.0 \
Memory (I/O pads) supply voltage (2.5-V power pins) SD Vpp —0.3 to +4.0 SDR Memory \
—0.3 to +2.8 DDR Memory
PLL supply voltage PLL Vpp -0.51t0 +2.0 \"
Internal logic supply voltage, input voltage level Vin -0.5t0 +3.6 \
Storage temperature range Tstg -55to +150 °C

2 Thermal Characteristics

2.1 Operating Temperatures

Table 2 lists junction and ambient operating temperatures.

Table 2. Operating Temperatures

Characteristic Symbol Value Units
Maximum operating junction temperature T; 105 °C
Maximum operating ambient temperature Tamax <70! °C
Minimum operating ambient temperature Tamin -0 °C

' This published maximum operating ambient temperature should be used only as a system design guideline. All device
operating parameters are guaranteed only when the junction temperature lies within the specified range.

2.2 Thermal Resistance

Table 3 lists thermal resistance values.

Table 3. Thermal Resistance

Characteristic Symbol Value Unit
324 pin TEPBGA — Junction to ambient, natural | Four layer board (2s2p) CRTYTS 202212 °CW
convection
388 pin TEPBGA — Junction to ambient, natural | Four layer board (2s2p) 0uMA 1912 °CW
convection

MCF547x ColdFire® Microprocessor, Rev. 4

4 Freescale Semiconductor



DC Electrical Specifications

Table 3. Thermal Resistance (continued)

Characteristic Symbol Value Unit
Junction to ambient (@200 ft/min) Four layer board (2s2p) 0uMA 162 °CW
Junction to board — 0,5 113 °CW
Junction to case — 0,c 74 °CW
Junction to top of package Natural convection Fit 21,5 °CW

1 0,44 and ¥ parameters are simulated in accordance with EIA/JESD Standard 51-2 for natural convection. Freescale

recommends the use of 6 5 and power dissipation specifications in the system design to prevent device junction
temperatures from exceeding the rated specification. System designers should be aware that device junction
temperatures can be significantly influenced by board layout and surrounding devices. Conformance to the device
junction temperature specification can be verified by physical measurement in the customer’s system using the 'j;
parameter, the device power dissipation, and the method described in EIA/JESD Standard 51-2.

2 Per JEDEC JESD51-6 with the board horizontal.

Thermal resistance between the die and the printed circuit board per JEDEC JESD51-8. Board temperature is
measured on the top surface of the board near the package.

Thermal resistance between the die and the case top surface as measured by the cold plate method (MIL SPEC-883
Method 1012.1).

Thermal characterization parameter indicating the temperature difference between package top and the junction
temperature per JEDEC JESD51-2. When Greek letters are not available, the thermal characterization parameter is
written as Psi-JT.

3 DC Electrical Specifications

Table 4 lists DC electrical operating temperatures. This table is based on an operating voltage of EVpp =3.3 Vpc £ 0.3 Ve
and IVDD of 1.5+ 0.07 VDC'

Table 4. DC Electrical Specifications

Characteristic Symbol Min Max Units
External (I/O pads) operation voltage range EVpp 3.0 3.6 \Y
Memory (I/O pads) operation voltage range (DDR Memory) SD Vpp 2.30 2.70 \Y
Internal logic operation voltage range1 IVpp 1.43 1.58 Vv
PLL Analog operation voltage range1 PLL Vpp 1.43 1.58 Vv
USB oscillator operation voltage range USB_OSVpp 3.0 3.6 \
USB digital logic operation voltage range USBVpp 3.0 3.6 \"
USB PHY operation voltage range USB_PHYVpp 3.0 3.6 \
USB oscillator analog operation voltage range USB_OSCAVpp 1.43 1.58 \"
USB PLL operation voltage range USB_PLLVpp 1.43 1.58 Vv
Input high voltage SSTL 3.3V/2.5V? ViH Vger + 0.3 SD Vpp + 0.3 \
Input low voltage SSTL 3.3V/2.5V? Vi Vgs - 0.3 Vger - 0.3 \
Input high voltage 3.3V I/O pins Viy 0.7 x EVpp EVpp + 0.3 \
Input low voltage 3.3V I/O pins VL Vgs-0.3 0.35 x EVpp \
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Hardware Design Considerations

Table 4. DC Electrical Specifications (continued)

Characteristic Symbol Min Max Units
Output high voltage o = 8 mA, 16 mA,24 mA Vou 24 — \Y
Output low voltage o, = 8 mA, 16 mA,24 mA® VoL — 0.5 \
Capacitance 3, Vi, =0V, f = 1 MHz Cin — TBD pF
Input leakage current lin -1.0 1.0 pA

1 IVpp and PLL Vpp should be at the same voltage. PLL Vpp should have a filtered input. Please see Figure 2 for an
example circuit. There are three PLL Vpp inputs. A filter circuit should used on each PLL Vpp input.

2 This specification is guaranteed by design and is not 100% tested.
3 Capacitance Cyy is periodically sampled rather than 100% tested.

4 Hardware Design Considerations

4.1 PLL Power Filtering

To further enhance noise isolation, an external filter is strongly recommended for PLL analog Vpp pins. The filter shown in
Figure 2 should be connected between the board Vpppp and the PLL Vp pins. The resistor and capacitors should be placed as

close to the dedicated PLL Vpp pin as possible.

10Q
Board VDD (O dVAVAV l l O PLL VDD Pin

10 pF

™7
v

GND
Figure 2. System PLL Vpp Power Filter

0.1 yF

4.2 Supply Voltage Sequencing and Separation Cautions

Figure 3 shows situations in sequencing the I/O Vpp (EVpp), SDRAM Vpp (SD Vpp), PLL Vpp (PLL Vpp), and Core Vpp
(IVpp).

MCF547x ColdFire® Microprocessor, Rev. 4
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Output Driver Capability and Loading

4.4.1

Bias Resistor

The USBRBIAS resistor should be placed as close to the dedicated USB 2.0 pins as possible. The tolerance should be +1%.

5

USBRBIAS

%9.1“)

Figure 7. USBRBIAS_Connection

Output Driver Capability and Loading

Table 6 lists values for drive capability and output loading.

Table 6. I/0 Driver Capability’

Signal Drive Output
9 Capability | Load (C,)

SDRAMC (SDADDR[12:0], SDDATA[31:0], RAS, CAS, SDDM[3:0], 24 mA 15 pF
SDWE, SDBA[1:0]
SDRAMC DQS and clocks (SDDQSJ[3:0], SDRDQS, SDCLK[1:0], 24 mA 15 pF
SDCLK][1:0], SDCKE)
SDRAMC chip selects (SDCS[3:0]) 24 mA 15 pF
FlexBus (AD[31:0], FBCS[5:0], ALE, R/W, BE/BWE[3:0], OE) 16 mA 30 pF
FEC (EnMDIO, EnMDC, EnTXEN, EnTXD[3:0], EnTXER 8 mA 15 pF
Timer (TOUTI[3:0]) 8 mA 50 pF
DACK][1:0] 8 mA 30 pF
PSC (PSCnTXD[3:0], PSCnRTS/PSCnFSYNC, 8 mA 30 pF
DSPI (DSPISOUT, DSPICS0/SS, DSPICS[2:3], DSPICS5/PCSS) 24 mA 50 pF
PCI (PCIAD[31:0], PCIBG[4:1], PCIBGO/PCIREQOUT, PCIDEVSEL, 16 mA 50 pF
PCICXBE[3:0], PCIFRM, PCIPERR, PCIRESET, PCISERR, PCISTOP,
PCIPAR, PCITRDY, PCIIRDY
12C (SCL, SDA) 8 mA 50 pF
BDM (PSTCLK, PSTDDATA[7:0], DSO/TDO, 8 mA 25 pF
RSTO 8 mA 50 pF

' The device’s pads have balanced sink and source current. The drive capability is the same as

the sink capability.

MCF547x ColdFire® Microprocessor, Rev. 4
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8.1

The following timing numbers indicate when data is latched or driven onto the external bus, relative to the system clock.

FlexBus AC Timing Characteristics

Table 10. FlexBus AC Timing Specifications

FlexBus

Num Characteristic Min Max Unit Notes
Frequency of Operation 25 66 Mhz 1

FB1 |Clock Period (CLKIN) 15.15 40 ns 2

FB2 |Address, Data, and Control Output Valid (AD[31:0], FBCS[5:0], | — 7.0 ns 3
R/W, ALE, TSIZ[1:0], BE/BWE[3:0], OE, and TBST)

FB3 |Address, Data, and Control Output Hold ((AD[31:0], FBCS[5:0], | 1 — ns 8.4
R/W, ALE, TSIZ[1:0], BE/BWE[3:0], OE, and TBST)

FB4 |Data Input Setup 3.5 — ns

FB5 |Data Input Hold 0 — ns

FB6 |Transfer Acknowledge (TA) Input Setup 4 — ns

FB7 |Transfer Acknowledge (TA) Input Hold 0 — ns

FB8 |Address Output Valid (PCIAD[31:0]) — 7.0 ns 5

FB9 |Address Output Hold (PCIAD[31:0]) 0 — ns 5

The frequency of operation is the same as the PCI frequency of operation. The MCF547X supports a single

external reference clock (CLKIN). This signal defines the frequency of operation for FlexBus and PCI.
Max cycle rate is determined by CLKIN and how the user has the system PLL configured.
3 Timing for chip selects only applies to the FBCS[5:0] signals. Please see Section 9.2, “DDR SDRAM AC Timing

Characteristics” for SDCS[3:0] timing.

The FlexBus supports programming an extension of the address hold. Please consult the MCF547X

specification manual for more information.

These specs are used when the PCIAD[31:0] signals are configured as 32-bit, non-muxed FlexBus address

signals.

MCF547x ColdFire® Microprocessor, Rev. 4
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FlexBus
cLiin 7%
AD[X:0] A[X:0]
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— <)
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—>
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TA /
Figure 11. FlexBus Read Timing
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SDRAM Bus
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Figure 12. FlexBus Write Timing

9 SDRAM Bus

The SDRAM controller supports accesses to main SDRAM memory from any internal master. It supports standard SDRAM or
double data rate (DDR) SDRAM, but it does not support both at the same time. The SDRAM controller uses SSTL2 and SSTL3
/O drivers. Both SSTL drive modes are programmable for Class I or Class II drive strength.

9.1 SDR SDRAM AC Timing Characteristics

The following timing numbers indicate when data is latched or driven onto the external bus, relative to the memory bus clock,
when operating in SDR mode on write cycles and relative to SDR_DQS on read cycles. The MCF547x SDRAM controller is
a DDR controller that has an SDR mode. Because it is designed to support DDR, a DQS pulse must be supplied to the MCF547x
for each data beat of an SDR read. The MCF547x accomplishes this by asserting a signal called SDR_DQS during read cycles.
Care must be taken during board design to adhere to the following guidelines and specs with regard to the SDR_DQS signal
and its usage.

MCF547x ColdFire® Microprocessor, Rev. 4
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SDRAM Bus

Table 11. SDR Timing Specifications

Symbol Characteristic Min Max Unit | Notes
Frequency of Operation 0 133 Mhz 1
SD1  |Clock Period (tck) 7.52 12 ns 2
SD2  |Clock Skew (tgk) TBD
SD3  |Pulse Width High (tckp) 0.45 0.55 SDCLK | 8
SD4  |Pulse Width Low (tcy) 0.45 0.55 SDCLK | *
SD5 Address, CKE, CAS, RAS, WE, BA, CS - Output Valid (tcpy) 0.5 x SDCLK + ns
1.0ns
SD6 Address, CKE, CAS, RAS, WE, BA, CS - Output Hold (tcpmn) 2.0 ns
SD7  |SDRDQS Output Valid (tpqsov) Self timed ns 5
SD8 SDDQS[3:0] input setup relative to SDCLK (tpqg)s) 0.25 x SDCLK | 0.40 x SDCLK ns 6
SD9 SDDQSI3:0] input hold relative to SDCLK (tpqsin) Does not apply. 0.5 SDCLK fixed width. 7
SD10  |Data Input Setup relative to SDCLK (reference only) (tp;s) | 0.25 x SDCLK ns 8
SD11 Data Input Hold relative to SDCLK (reference only) (tpi) 1.0 ns
SD12 |Data and Data Mask Output Valid (tpy) 0.75 x SDCLK ns
+0.500ns
SD13 |Data and Data Mask Output Hold (tpH) 1.5 ns

a W N

The frequency of operation is 2x or 4x the CLKIN frequency of operation. The MCF547X supports a single external reference
clock (CLKIN). This signal defines the frequency of operation for FlexBus and PCI, but SDRAM clock operates at the same
frequency as the internal bus clock. Please see the PLL chapter of the MCF547X Reference Manual for more information on
setting the SDRAM clock rate.

SDCLK is one SDRAM clock in (ns).

Pulse width high plus pulse width low cannot exceed min and max clock period.

Pulse width high plus pulse width low cannot exceed min and max clock period.

SDR_DQS is designed to pulse 0.25 clock before the rising edge of the memory clock. This is a guideline only. Subtle
variation from this guideline is expected. SDR_DQS only pulses during a read cycle and one pulse occurs for each data beat.
SDR_DAQS is designed to pulse 0.25 clock before the rising edge of the memory clock. This spec is a guideline only. Subtle
variation from this guideline is expected. SDR_DQS only pulses during a read cycle and one pulse occurs for each data beat.
The SDR_DQS pulse is designed to be 0.5 clock in width. The timing of the rising edge is most important. The falling edge
does not affect the memory controller.

Because a read cycle in SDR mode uses the DQS circuit within the MCF547X, it is most critical that the data valid window
be centered 1/4 clk after the rising edge of DQS. Ensuring that this happens results in successful SDR reads. The input setup
spec is provided as guidance.

MCF547x ColdFire® Microprocessor, Rev. 4
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SDRAM Bus
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Figure 13. SDR Write Timing

—> l«<—SD1

<<— SD2
SDCLKO \ 7
—

<<— SD6
SDCSn,SDWE
’ ) CMD

RAS, CAS
| 3/4 MCLK
—>] SD5 <= > T Reference

SDADDR,

SDBA[1:0] ROW X_coL X

tDQS —> <—

SDDM \ S

N_
—> SD7
SDRQS (Measured at Output Pin) 7[
Board Delay —>| <— SD9
SDDQS (Measured at Input Pin)
Board Delay —> <— SD8
SDCLK
SDDATA
form o) AL AT AT
Memories
NOTE: Data driven from memories relative SD11 —>

to delayed memory clock.
Figure 14. SDR Read Timing
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SDRAM Bus

9.2 DDR SDRAM AC Timing Characteristics

When using the DDR SDRAM controller, the following timing numbers must be followed to properly latch or drive data onto
the memory bus. All timing numbers are relative to the four DQS byte lanes.

Table 12shows the DDR clock crossover specifications.

Table 12. DDR Clock Crossover Specifications

Symbol Characteristic Min Max Unit
Vmp | Clock output mid-point voltage 1.05 1.45 \
Vout |Clock output voltage level -0.3 SD_VDD + 0.3 \%
Vip |Clock output differential voltage (peak to peak swing) 0.7 SD_VDD + 0.6 \
Vix Clock crossing point voltage1 1.05 1.45 \

" The clock crossover voltage is only guaranteed when using the highest drive strength option for the SDCLK[1:0]
and SDCLK][1:0] signals.

SDCLK T
Vip
SDCLK
Figure 15. DDR Clock Timing Diagram
Table 13. DDR Timing Specifications
Symbol Characteristic Min Max Unit | Notes
Frequency of Operation 501 133 MHz 2
DD1 |Clock Period (tok) 7.52 12 ns 3
DD2 |Pulse Width High (tokn) 0.45 0.55 SDCLK | 4
DD3 |Pulse Width Low (tgk) 0.45 0.55 SDCLK | °
DD4 |Address, SDCKE, CAS, RAS, WE, SDBA, SDCS—Output — 0.5xSDCLK| ns 6
Valid (tcpy) +1.0ns
DD5 |Address, SDCKE, CAS, RAS, WE, SDBA, SDCS—Output Hold 2.0 — ns
(tcmn)
DD6 |Write Command to first DQS Latching Transition (tpqss) — 1.25 SDCLK
DD7 |Data and Data Mask Output Setup (DQ—>DQS) Relative to 1.0 — ns 7
DQS (DDR Write Mode) (tqg) 8
DD8 |Data and Data Mask Output Hold (DQS—>DQ) Relative to DQS 1.0 — ns 9
(DDR Write Mode) (tqn)
DD9 |Input Data Skew Relative to DQS (Input Setup) (t,g) 1 ns 10
DD10 |Input Data Hold Relative to DQS (t;) 0.25 x SDCLK — ns "
+ 0.5ns
DD11 |DQS falling edge to SDCLK rising (output setup time) (tpss) 0.5 — ns
DD12 |DQS falling edge from SDCLK rising (output hold time) (tpgp) 0.5 — ns

MCF547x ColdFire® Microprocessor, Rev. 4
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SDRAM Bus

Table 13. DDR Timing Specifications (continued)

Symbol Characteristic Min Max Unit | Notes
DD13 |DQS input read preamble width (tgpRe) 0.9 1.1 SDCLK
DD14 |DQS input read postamble width (tgpsT) 0.4 0.6 SDCLK
DD15 |DQS output write preamble width (typrg) 0.25 — SDCLK
DD16 |DQS output write postamble width (typsT) 0.4 0.6 SDCLK

DDR memories typically have a minimum speed specification of 83 MHz. Check memory component specifications to verify.

The frequency of operation is 2x or 4x the CLKIN frequency of operation. The MCF547X supports a single external
reference clock (CLKIN). This signal defines the frequency of operation for FlexBus and PCI, but SDRAM clock operates at
the same frequency as the internal bus clock. Please see the reset configuration signals description in the “Signal
Descriptions” chapter within the MCF547x Reference Manual.

SDCLK is one memory clock in (ns).

Pulse width high plus pulse width low cannot exceed max clock period.

Pulse width high plus pulse width low cannot exceed max clock period.

Command output valid should be 1/2 the memory bus clock (SDCLK) plus some minor adjustments for process,

temperature, and voltage variations.

This specification relates to the required input setup time of today’s DDR memories. SDDATA[31:24] is relative to SDDQSS3,

SDDATA[23:16] is relative to SDDQS2, SDDATA[15:8] is relative to SDDQS1, and SDDATA[7:0] is relative SDDQSO.

The first data beat is valid before the first rising edge of SDDQS and after the SDDQS write preamble. The remaining data

beats is valid for each subsequent SDDQS edge.

9 This specification relates to the required hold time of today’s DDR memories. SDDATA[31:24] is relative to SDDQS3,
SDDATA[23:16] is relative to SDDQS2, SDDATA[15:8] is relative to SDDQS1, and SDDATA[7:0] is relative SDDQSO.

10 Data input skew is derived from each SDDQS clock edge. It begins with a SDDQS transition and ends when the last data
line becomes valid. This input skew must include DDR memory output skew and system level board skew (due to routing
or other factors).

™ Data input hold is derived from each SDDQS clock edge. It begins with a SDDQS transition and ends when the first data

line becomes invalid.

o o b~ W
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SDRAM Bus
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Figure 16. DDR Write Timing
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Fast Ethernet AC Timing Specifications

Table 15. MIl Receive Signal Timing

Num Characteristic Min Max Unit

M1 RXD[3:0], RXDV, RXER to RXCLK setup 5 — ns

M2  |RXCLK to RXD[3:0], RXDV, RXER hold 5 — ns

M3  |RXCLK pulse width high 35% 65% RXCLK period
M4  |RXCLK pulse width low 35% 65% RXCLK period

RXCLK (Input)
A @ @

RXD[3:0] (Inputs) ara [
58 3 K K K K
RXER

Figure 19. MIl Receive Signal Timing Diagram

(3

11.2 MIl Transmit Signal Timing
Table 16. MIl Transmit Signal Timing

Num Characteristic Min Max Unit
M5 | TXCLK to TXD[3:0], TXEN, TXER invalid 0 — ns
M6 | TXCLK to TXD[3:0], TXEN, TXER valid — 25 ns
M7 | TXCLK pulse width high 35% 65% TXCLK period
M8 | TXCLK pulse width low 35% 65% TXCLK period

TXCLK (Input) /
@ [
TXD[3:0] (Outputs) ANAVAVA
TXEN, XAN >§g§<
TXER 7
—>

Figure 20. MIl Transmit Signal Timing Diagram
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Fast Ethernet AC Timing Specifications

11.3 MiIl Async Inputs Signal Timing (CRS, COL)

Table 17. MIl Transmit Signal Timing

Num Characteristic Min Max Unit

M9 CRS, COL minimum pulse width 1.5 — TX_CLK period

CRS, COL

(ve)

Figure 21. MIl Async Inputs Timing Diagram

11.4 MIl Serial Management Channel Timing (MDIO,MDC)

Table 18. MIl Serial Management Channel Signal Timing

Num Characteristic Min Max Unit

M10 MDC falling edge to MDIO output invalid 0 — ns
(min prop delay)

M11 MDC falling edge to MDIO output valid — 25 ns
(max prop delay)

M12 MDIO (input) to MDC rising edge setup 10 — ns

M13 MDIQ (input) to MDC rising edge hold 0 — ns

M14 MDC pulse width high 40% 60% MDC period

M15 MDC pulse width low 40% 60% MDC period

MDC (Output) /

MDIO (Output)

—>

A
MDIO (Input) >§g

—>

<)
XX

Figure 22. MIl Serial Management Channel TIming Diagram

gHEIL!
!
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JTAG and Boundary Scan Timing

1 Output numbers depend on the value programmed into the IFDR; an IFDR programmed with the
maximum frequency (IFDR = 0x20) results in minimum output timings as shown in Table 21. The
I°C interface is designed to scale the actual data transition time to move it to the middle of the
SCL low period. The actual position is affected by the prescale and division values programmed
into the IFDR; however, the numbers given in Table 21 are minimum values.

Because SCL and SDA are open-collector-type outputs, which the processor can only actively
drive low, the time SCL or SDA take to reach a high level depends on external signal capacitance
and pull-up resistor values.

8 Specified at a nominal 50-pF load.

Figure 23 shows timing for the values in Table 20 and Table 21.

SCL

SDA

Figure 23. I2C Input/Output Timings

14 JTAG and Boundary Scan Timing

Table 22. JTAG and Boundary Scan Timing

Num Characteristics' Symbol Min Max Unit
J1  |TCLK Frequency of Operation ficve DC 10 MHz
J2  |TCLK Cycle Period ticve 2 — tek
J3 |TCLK Clock Pulse Width tiow 15.15 — ns
J4 |TCLK Rise and Fall Times tycrr 0.0 3.0 ns
J5 [Boundary Scan Input Data Setup Time to TCLK Rise tespsT 5.0 — ns
J6  |Boundary Scan Input Data Hold Time after TCLK Rise tBSDHT 24.0 — ns
J7 |TCLK Low to Boundary Scan Output Data Valid tsspv 0.0 15.0 ns
J8 |TCLK Low to Boundary Scan Output High Z tespz 0.0 15.0 ns
J9 [TMS, TDI Input Data Setup Time to TCLK Rise trapBsT 5.0 — ns
J10 |TMS, TDI Input Data Hold Time after TCLK Rise trAPBHT 10.0 — ns
J11 | TCLK Low to TDO Data Valid troopv 0.0 20.0 ns
J12 |TCLK Low to TDO High Z trpopz 0.0 15.0 ns
J13 | TRST Assert Time trRSTAT 100.0 — ns
J14 |TRST Setup Time (Negation) to TCLK High tTRsTST 10.0 — ns

MTMOD is expected to be a static signal. Hence, it is not associated with any timing

MCF547x ColdFire® Microprocessor, Rev. 4
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JTAG and Boundary Scan Timing

TCLK (Input)

TCLK Vi

Data Inputs Input Data Valid

< Output Data Valid

Data Outputs

Data Outputs N
<—@—>
Data Outputs Output Data Valid
Figure 25. Boundary Scan (JTAG) Timing
TCLK vk
TDI, TMS, BKPT Input Data Valid |
<~11)—>
TDO }{:E Output Data Valid
<~—(12—>
TDO DN
<—@—>
TDO Output Data Valid
Figure 26. Test Access Port Timing
TCLK
(19
TRST

Figure 27. TRST Timing Debug AC Timing Specifications
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JTAG and Boundary Scan Timing

Table 23 lists specifications for the debug AC timing parameters shown in Figure 29.

Table 23. Debug AC Timing Specifications

66 MHz
Num Characteristic Units
Min Max

D1 PSTDDATA to PSTCLK setup 4.5 — ns

D2 PSTCLK to PSTDDATA hold 45 — ns

D3 DSI-to-DSCLK setup 1 — PSTCLKs
D4 ' |DSCLK-to-DSO hold 4 — PSTCLKs

D5 DSCLK cycle time 5 — PSTCLKs

DSCLK and DSl are synchronized internally. D4 is measured from the
synchronized DSCLK input relative to the rising edge of CLKOUT.

Figure 28 shows real-time trace timing for the values in Table 23.

PSTCLK

S ©)

PSTDDATA[7:0]

Figure 28. Real-Time Trace AC Timing

Figure 29 shows BDM serial port AC timing for the values in Table 23.
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Figure 29. BDM Serial Port AC Timing
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