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MCF5207/8 Device Configurations

1 MCF5207/8 Device Configurations

The following table compares the two devices described in this document:
Table 1. MCF5207 & MCF5208 Configurations

Module MCF5207 MCF5208
Version 2 ColdFire Core with EMAC . .
(Enhanced Multiply-Accumulate Unit)
Core (System) Clock up to 166.67 MHz
Peripheral and External Bus Clock up to 83.33 MHz
(Core clock +2)
Performance (Dhrystone/2.1 MIPS) up to 159
Instruction/Data Cache 8 Kbytes
Static RAM (SRAM) 16 Kbytes
SDR/DDR SDRAM Controller . .
Fast Ethernet Controller (FEC) — .
Low-Power Management Module . .
UARTSs 3 3
12C . .
QSPI . .
32-bit DMA Timers 4 4
Watchdog Timer (WDT) . .
Periodic Interrupt Timers (PIT) 4 4
Edge Port Module (EPORT) . .
Interrupt Controllers (INTC) 1 1
16-channel Direct Memory Access (DMA) . .
FlexBus External Interface . .
General Purpose 1/0 Module (GPIO) . .
JTAG - IEEE® 1149.1 Test Access Port . .
Package 144 LQFP 160 QFP

144 MAPBGA 196 MAPBGA

2 Ordering Information

Table 2. Orderable Part Numbers

Freﬁlzcis\LeeI:art Description Speed Temperature
MCF5207CAG166 MCF5207 RISC Microprocessor, 144 LQFP 166.67 MHz —40° to +85° C
MCF5207CVM166 MCF5207 RISC Microprocessor, 144 MAPBGA 166.67 MHz —40° to +85° C
MCF5208CAB166 MCF5208 RISC Microprocessor, 160 QFP 166.67 MHz —-40° to +85° C
MCF5208CVM166 MCF5208 RISC Microprocessor, 196 MAPBGA 166.67 MHz —40° to +85° C
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Signal Descriptions

3  Signal Descriptions

The following table lists all the MCF5208 pins grouped by function. The Dir column is the direction for
the primary function of the pin only. Refer to Section 4, “Mechanicals and Pinouts” for package diagrams.
For a more detailed discussion of the MCF5208 signals, consult the MCF5208 Reference Manual
(MCF5208RM).

NOTE

In this table and throughout this document, a single signal within a group is
designated without square brackets (i.e., A23), while designations for
multiple signals within a group use brackets (i.e., A[23:21]) and is meant to
include all signals within the two bracketed numbers when these numbers
are separated by a colon.

NOTE

The primary functionality of a pin is not necessarily its default functionality.
Pins that are muxed with GP1O default to their GPIO functionality.

Table 3. MCF5207/8 Signal Information and Muxing

_ . oS | MCF5207 | MCF5207 | MCF5208 | MCF5208
Signal Name GPIO Alternate 1 | Alternate 2 _S % g L:(L;:fp MA:LP4EijA éﬁ?: MA:LPQSGA
>a
Reset
RESET? — — — | | EVDD 82 J10 90 Ji4
RSTOUT — — — O | EVDD 74 M12 82 N14
Clock
EXTAL — — — | | EVDD 78 K12 86 L14
XTAL — — — O | EvDD 80 J12 88 K14
FB_CLK — — — O |sbvbb 34 L1 40 N1
Mode Selection
RCON? — — — | | EVDD 144 c4 160 c3
DRAMSEL — — — | | EVDD 79 H10 87 K11
FlexBus
A[23:22] — FB_CS[5:4] — O |sbvDD| 118,117 B9, A10 126, 125 B11, A1l
A[21:16] — — — O |sbvDD| 116-114, C9, Al1, 124,123, | B12, Al12,
112,108, | B10,A12, | 122,120, | A13,B13,
107 C11, B11 116, 115 B14, C13
A[15:14] — SD_BA[1:0]® — O |sbvDD| 106, 105 B12, C12 114,113 | Ci14,D12
A[13:11] — SD_A[13:11]3 — O |sbvDD| 104-102 | D11,E10, | 112,111, | D13, D14,
D12 110 E11
A10 — — — O |sbvbb 101 C10 109 E12
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Signal Descriptions

Table 3. MCF5207/8 Signal Information and Muxing (continued)

B g .% MCF5207 MCF5207 MCF5208 MCF5208
Signal Name GPIO Alternate 1 |Alternate2| = | 8 ¢ 144 144 160 196
a g 8 LQFP MAPBGA QFP MAPBGA
A[9:0] — SD_A[9:0]° — O |sbvDD| 100-91 E11, D9, 108-99 E13, E14,
E12, F10, F11-F14,
F11, E9, G11-G14
F12, G10,
G12, F9
D[31:16] — SD_D[31:16]* — I/O |SDVDD| 21-28, F1, F2, G1, 27-34, J4-J1,
40-47 G2, G4, G3, 46-53 K4-K1, M3,
H1, H2, K3, N3, M4, N4,
L2, L3, K2, P4, L5, M5,
M3, J4, M4, N5
K4
D[15:0] — FB_D[31:16]* — I/O | SDVDD |8-15, 51-58 | B2, B1, C2, 16-23, F3-F1,
C1, D2, D1, 57-64 G4-G1, H1,
E2, E1, L5, N6, P6, L7,
K5, L6, J6, M7, N7, P7,
M6, J7, L7, N8, P8
K7
BE/BWE[3:0] PBE[3:0] | SD_DQMI[3:0]3 — O |SDvDD| 20, 48,18, | F4, L4, E3, | 26, 54, 24, | H2, P5, H4,
50 J5 56 M6
OE PBUSCTL3 — — O |sbvbD 60 J8 66 M8
TA2 PBUSCTLZ2 — — | SDvVDD 90 G11 98 H14
RIW PBUSCTL1 — — O |sbvbD 59 K6 65 L8
TS PBUSCTLO DACKO — O |SbvDD 4 B3 12 E3
Chip Selects
FB_CS[3:2] PCS[3:2] — — O |sbvDD| 119,120 D7, A9 — C11, A10
FB_CS1 PCS1 SD_CS1 — O |sbvDD 121 cs8 127 B10
FB_CSO — — — O |SDbvDD 122 B8 128 C10
SDRAM Controller
SD_A10 — — — O |SDbvDD 37 M1 43 N2
SD_CKE — — — O |SDhvDD 6 C3 14 E1l
SD_CLK — — — O |SbvDD 31 Ji 37 L1
SD_CLK — — — O |SDvDD 32 K1 38 M1
SD_CSO — — — O |SDbvDD 7 Al 15 F4
SD_DQSJ[3:2] — — — O |SsbvDD 19, 49 F3, M5 25, 55 H3, L6
SD_SCAS — — — O |SDbvDD 38 M2 44 P2
SD_SRAS — — — O |SDhvDD 39 J2 45 P3
SD_SDR_DQS — — — O |sbvDD 29 H3 35 L3
SD_WE — — — O |SDhvDD 5 D3 13 E2
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Signal Descriptions

Table 3. MCF5207/8 Signal Information and Muxing (continued)

_ . g | MCF5207 | MCF5207 | MCF5208 | MCF5208
Signal Name GPIO Alternate 1 | Alternate 2 5‘ % g |_l44 144 160 196
28 QFP MAPBGA QFP MAPBGA
QSPI
QSPI_CS2 PQSPI3 DACKO U2RTS O | EvDD 126 A8 132 D10
QSPI_CLK PQSPIO I2C_SCL? — O | EvDD 127 c7 133 A9
QSPI_DOUT PQSPI1 I2C_SDA? — O | EvDD 128 A7 134 B9
QSPI_DIN PQSPI2 DREQ0? U2CTS | | EvDD 129 B7 135 C9
Note: The QSPI_CS1 and QSPI_CSO0 signals are available on the U1CTS, U1RTS, UOCTS, or UORTS pins for the 196 and 160-pin
packages.
UARTSs
UICTS PUARTL? DT1IN QSPI_CS1| | | EVDD — — 136 D9
UIRTS PUARTL6 DT10UT QSPI CS1| O | EVDD — — 137 C8
U1TXD PUARTL5 — — O | EvDD 131 A6 139 A8
U1RXD PUARTL4 — — | | EVDD 130 D6 138 B8
UOCTS PUARTL3 DTOIN QSPI_CSO| | | EVDD — — 76 N12
UORTS PUARTL2 DTOOUT QSPI_CSO| O | EVDD — — 77 P12
UOTXD PUARTL1 — — O | EvDD 71 L10 79 P13
UORXD PUARTLO — — | | EVDD 70 M10 78 N13

Note: The UART2 signals are multiplexed on the DMA Timers, QSPI, FEC, and I2C pins. For the MCF5207 devices, the UARTO and
UART1 control signals are multiplexed internally on the FEC signals.

DMA Timers
DT3IN PTIMER3 DT30UT U2CTS | | EVDD 135 B5 143 B7
DT2IN PTIMER2 DT20UT U2RTS | | EVDD 136 C5 144 A7
DT1IN PTIMER1 DT10UT U2RXD | | EVDD 137 A4 145 A6
DTOIN PTIMERO DTOOUT U2TXD | | EVDD 138 A3 146 B6
BDM/JTAG®
JTAG_EN’ — — — | | EVDD 83 Ji1 91 Ji3
DSCLK — TRST? — | | EvDD 76 K11 84 L12
PSTCLK — TCLK? — O | EvDD 64 M7 70 P9
BKPT — TMS? — | | EVDD 75 L12 83 M14
DSI — TDI? — | | EVDD 77 H9 85 K12
DSO — TDO — O | EVDD 69 M9 75 M12
DDATA[3:0] — — — O | EVDD — K9, L9, M11, — P11, N11,
M8 M11, P10
PST[3:0] — — — O | EvDD — L11, L8, — N10, M10,
K10, K8 L10, L9
MCF5208 ColdFire® Microprocessor Data Sheet, Rev. 3
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Table 3. MCF5207/8 Signal Information and Muxing (continued)

Signal Descriptions

. g | MCF5207 | MCFS207 | MCF5208 | MCF5208
Signal Name GPIO Alternate 1 |Alternate2| = | 8 ¢ 144 144 160 196
Q S LQFP MAPBGA QFP MAPBGA
ALLPST — — — O | EVDD 67 — 73 —
Test
TEST’ — — - | | EVDD 109 — — C12
PLL_TEST — — — | | EVDD — — — M13
Power Supplies
EVDD — — — — — ]1,33,63,66, | E5-E6, F5, | 2,9, 69, 72, | E5-E7, F5,
72,81, 87, G8-G9, 80, 89, 95, |F6, G5, H10,
125 H7-H8 131 J9, J10,
K8-K10,
K13, M9
IVDD — — — — — 30, 68, 84, | D4, D8, H4, | 36,74,92, | J12, D4,
113, 143 H11, J9 121,159 | D11, Hi1,
L4, L11,
PLL_VDD — — — — — 86 Hi12 94 H13
SD_VvDD — — — — — [3,17,35,61, | E7-ES8, F8, | 11, 39, 41, |E8-E10, F9,
89, 110, 123 | G5, H5-H6, | 67, 97,118, | F10, G10,
J3 129 H5, J5, J6,
K5-K7, L2
VSS — — — — — |2,16,36,62, |D10,F6-F7, |1,10,42,68, | Al, Al4,
65, 73, 88, G6-G7 71, 81, 96, F7-F8,
111, 124 117, 119, G6-G9,
130 H6-H9,
J7-J8, L13,
M2, N9, P1,
P14
PLL_VSS — — — — — 85 — 93 H12
ll\IOTES:

Refers to pin’s primary function.

Pull-up enabled internally on this signal for this mode.

3 The SDRAM functions of these signals are not programmable by the user. They are dynamically switched by the processor when

accessing SDRAM memory space and are included here for completeness.

4 Primary functionality selected by asserting the DRAMSEL signal (SDR mode). Alternate functionality selected by negating the

DRAMSEL signal (DDR mode). The GPIO module is not responsible for assigning these pins.
5 GPIO functionality is determined by the edge port module. The GPIO module is only responsible for assigning the alternate functions.
6 1f JTAG_EN is asserted, these pins default to Alternate 1 (JTAG) functionality. The GPIO module is not responsible for assigning

these pins.

7 Pull-down enabled internally on this signal for this mode.
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Mechanicals and Pinouts
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NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETERS.

2. INTERPRET DIMENSIONS AND TOLERANCES PER ASME Y14.5M—1994.
ADATUMS B, C AND D TO BE DETERMINED AT DATUM PLANE H.

THE TOP PACKAGE BODY SIZE MAY BE SMALLER THAN THE BOTTOM PACKAGE SIZE BY A
MAXIMUM OF 0.1 mm.

THIS DIMENSIONS DO NOT INCLUDE MOLD PROTRUSIONS. THE MAXIMUM
ALLOWABLE PROTRUSION IS 0.25 mm PER SIDE. THIS DIMENSIONS ARE MAXIMUM
BODY SIZE DIMENSIONS INCLUDING MOLD MISMATCH.

THIS DIMENSION DOES NOT INCLUDE DAM BAR PROTRUSION. PROTRUSIONS SHALL NOT
CAUSE THE LEAD WIDTH TO EXCEED 0.35. MINIMUM SPACE BETWEEN PROTRUSION
AND AN ADJACENT LEAD SHALL BE 0.07 MM.

ﬁTHIS DIMENSIONS ARE DETERMINED AT THE SEATING PLANE, DATUM A.

Figure 3. MCF5207CAB166 Package Dimensions (Sheet 2 of 2)
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Mechanicals and Pinouts

45 Pinout—160 QFP
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Figure 6. MCF5208CAB166 Pinout Top View (160 QFP)
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Mechanicals and Pinouts

4.6 Package Dimensions—160 QFP

The package dimensions of the MCF5208CAB166 device are shown in the figures below.

(1.33) —= (25.35) —— DETAIL A
Top View
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\./ DETAIL C

Figure 7. MCF5208CAB 166 Package Dimensions (Sheet 1 of 2)
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Mechanicals and Pinouts

4.7 Pinout—196 MAPBGA

Figure 9 shows a pinout of the MCF5208CVM166 device.

1 2 3 4 5 6 7 8 9 10 11 12 13 14
A EEEN 1'35% E)E(g\—/ E;E(gg DT1IN DT2IN | ULTXD QCSLF;— FB_CS2 A22 A20 A19
B .'F)E(ga .'F)E(SI TFXEC(;'__K RF)I(ECCL_K E%E DTOIN DT3IN | U1RXD ggtlf FB_CS1 A23 A21 A18 Al7
of 55 | T | Foon | HSs | RSr | G | wor | vies | QSR | reoso | Fess | vest | me | s
D J12C_SDA FcERCs_ 'E:Egl_— IVDD E;E(gﬁ ';AE[% IRQ4 IRQ1 U1CTS Q(:ngl_ IVDD Al4 A13 A12
E | SD_CKE | SD_WE TS 12C_SCL | EVDD EVDD EVDD A1l A10 A9 A8
F D13 D14 D15 SD_CS | EVDD EVDD A7 A6 A5 A4
G D9 D10 D11 D12 EVDD A3 A2 Al A0
o] o | S | % | evoo | woo | s | Ty | T
3| Db2s D29 D30 D31 EVDD | EVDD NC wop | YTAC- | RESET
K D24 D25 D26 D27 EVDD EVDD EVDD Dgg\" TD%I( EVDD XTAL
L | sb_cLK S_DaggR IVDD D18 Dsgs_z D5 R/W PSTO PST1 IVDD gg?(( EXTAL
M | SD_CLK D23 D21 D17 % D4 OE EVDD PST2 | DDATA1 E%%’ %;? %F?T’
N | FB_CLK | SD_A10 D22 D20 D16 D7 D3 D1 PST3 | DDATA2 | UOCTS | UORXD | RSTOUT
P SD_CAS | SD_RAS D19 % D6 D2 DO P-g%:ll(_/K DDATAO | DDATA3 | UORTS | UOTXD

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

Figure 9. MCF5208CVM166 Pinout Top View (196 MAPBGA)
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Electrical Characteristics

Table 4. Absolute Maximum Ratings® 2 (continued)

Operating Temperature Range (Packaged) Ta —40to 85 °C
(TL-Th)

Storage Temperature Range Tstg —55to 150 °C

lNOTES:

Functional operating conditions are given in Section 5.4, “DC Electrical Specifications”.
Absolute maximum ratings are stress ratings only, and functional operation at the maxima is
not guaranteed. Continued operation at these levels may affect device reliability or cause
permanent damage to the device.

This device contains circuitry protecting against damage due to high static voltage or
electrical fields; however, it is advised that normal precautions be taken to avoid application of
any voltages higher than maximume-rated voltages to this high-impedance circuit. Reliability of
operation is enhanced if unused inputs are tied to an appropriate logic voltage level (Vgg or
EVpp)-

Input must be current limited to the value specified. To determine the value of the required
current-limiting resistor, calculate resistance values for positive and negative clamp voltages,
then use the larger of the two values.

All functional non-supply pins are internally clamped to Vg5 and EVpp.

Power supply must maintain regulation within operating EVpp range during instantaneous
and operating maximum current conditions. If positive injection current (V;, > EVpp) is greater
than Ipp, the injection current may flow out of EVpp and could result in external power supply
going out of regulation. Ensure external EVpp load shunts current greater than maximum
injection current. This is the greatest risk when the MCU is not consuming power (ex; no
clock). Power supply must maintain regulation within operating EVpp range during
instantaneous and operating maximum current conditions.

5.2 Thermal Characteristics

Table 5 lists thermal resistance values

Table 5. Thermal Characteristics

Characteristic Symbol | 196MBGA | 144MBGA | 160QFP | 144LQFP | Unit
Junction to ambient, natural convection | Four layer board 03mA 4712 4712 4912 6512 | °C/W
(2s2p)
Junction to ambient (@200 ft/min) Four layer board 03mA 4312 4312 4412 5812 | °C/W
(2s2p)
Junction to board 035 363 363 408 503 |°C/wW
Junction to case 03¢ 224 224 39* 19* | °C/w
Junction to top of package Pt 6l° 6L° 1216 5.7 |eCc/w
Maximum operating junction temperature T; 105 105 105 105 °c

NOTES:

L 93ya and Vs parameters are simulated in conformance with EIA/JJESD Standard 51-2 for natural convection. Freescale
recommends the use of 03,4 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 ‘¥';; parameter, the device power dissipation, and the
method described in EIA/JESD Standard 51-2.

2 per JEDEC JESD51-6 with the board horizontal.

MCF5208 ColdFire® Microprocessor Data Sheet, Rev. 3
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5 See the description of the low-power control register (LCPR) in the MCF5208 Reference Manual for more

information on stop modes 0-3.

The figure below illustrates the power consumption in a graphical format.
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Electrical Characteristics

—e— Stop 0 - Hash

—@— Stop 1 - Hash
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Stop 3 - Hash
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—e— Run - Fash

Figure 12. Current Consumption in Low-Power Modes

Table 9. Typical Active Current Consumption Specifications

1

fsysi2 Frequency Vog/a;ge Typical? Active (mA) Pealzi{z():tive
SRAM Flash
3.3 2.04 2.12 2.28
1 MHz 2.5 15.24 15.32 15.24
1.5 1.30 141 1.49
3.3 2.23 2.40 3.57
2 MHz 2.5 15.26 15.42 15.26
1.5 1.71 1.92 2.09
3.3 2.60 2.95 3.58
4 MHz 2.5 15.30 15.61 15.30
1.5 2.49 2.95 3.29
3.3 7.61 17.67 25.34
44 MHz 2.5 16.13 19.49 16.95
1.5 24.04 28.72 39.02
3.3 8.16 26.21 34.45
48 MHz 25 16.28 20.06 17.17
1.5 26.05 31.13 42.30
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Electrical Characteristics

Table 9. Typical Active Current Consumption Specifications?! (continued)

fsysi2 Frequency Vog/a;ge Typical® Active (mA) Pealz;ﬁ\;:tive
SRAM Flash

3.3 10.09 30.71 38.97

56 MHz 25 16.43 20.71 17.65
15 30.07 35.90 47.90

3.3 15.72 31.37 42.10

64 MHz 2.5 16.56 21.08 17.95
1.5 32.19 38.72 53.50

3.3 20.97 31.40 48.80

72 MHz 25 16.87 21.70 18.20
15 35.90 43.20 59.50

3.3 31.37 25.83 48.60

83.33 MHz 25 17.21 22.80 18.83
1.5 41.10 49.40 67.50

NOTES:

1 All values are measured with a 3.30V EVpp, 2.50V SDVpp, and 1.5V IVpp power
supplies. Tests performed at room temperature with pins configured for high drive
strength.

CPU polling a status register. All peripheral clocks except UARTO, FlexBus, INTC,
reset controller, PLL, and edge port disabled.

Peak current measured while running a while(1) loop with all modules active.

5.6 Oscillator and PLL Electrical Characteristics

Table 10. PLL Electrical Characteristics

i Min. Max. .
Num Characteristic Symbol value value Unit
1 PLL Reference Frequency Range
Crystal reference fref crystal 12 25t MHz
External reference fref_ext 12 40t MHz
2 |Core frequency foys 488 x 10 166.66 MHz
CLKOUT Frequency? fsysi 244 x 100 83.33 MHz
3 |Crystal Start-up Time> 4 test — 10 ms
4 EXTAL Input High Voltage
Crystal Mode5 VIHEXT VyraL + 0.4 — \%
All other modes (External, Limp) ViHEXT Evpp/2 +0.4 — \Y
5 EXTAL Input Low Voltage
Crystal Mode® ViLExT — VyraL - 0.4 Y%
All other modes (External, Limp) VILEXT — Eypp/2 - 0.4 \Y,
7 |PLL Lock Time 36 ol — 50000 CLKIN
8  |Duty Cycle of reference 3 tye 40 60 %
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All other timing relationships can be derived from these values. Timings
listed in Table 11 are shown in Figure 14 and Figure 15.

* The timings are also valid for inputs sampled on the negative clock edge.

FB_CLK(75MHz) 4/—\7 1.5V

Tsetup
ThoLb

Input Setup And Hold Invalid 1.5V Valid 1.5V Invalid

trise

Input Rise Time

tall

Inputs >< | | X

Figure 13. General Input Timing Requirements

5.7.1 FlexBus

FlexBus is a multi-function external bus interface provided to interface to slave-only devices up to a
maximum bus frequency of 83.33 MHz. It can be directly connected to asynchronous or synchronous
devices such as external boot ROMs, flash memories, gate-array logic, or other simple target (slave)
devices with little or no additional circuitry. For asynchronous devices, a simple chip-select based interface
can be used. The FlexBus interface has six general purpose chip-selects (FB_CS[5:0]) that can be
configured to be distributed between the FlexBus or SDRAM memory interfaces. Chip-select FB_CS[0]
can be dedicated to boot ROM access and can be programmed to be byte (8 bits), word (16 bits), or
longword (32 bits) wide. Control signal timing is compatible with common ROM/flash memories.
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5.8.2 DDR SDRAM AC Timing Characteristics

When using the SDRAM controller in DDR mode, 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. The following timing numbers are subject to change at anytime, and are only provided to aid in early
board design. Please contact your local Freescale representative if questions develop.

Table 13. DDR Timing Specifications

Num Characteristic Symbol Min Max Unit Notes
— Frequency of Operation — 60 83.33 Mhz 1

DD1 |Clock Period (SD_CLK) tbpck 12 16.67 ns 2

DD2 |Pulse Width High toDeKH 0.45 0.55 SD CLK | 3

DD3 | Pulse Width Low topeKL 0.45 0.55 SD CLK | 3

DD4 |Address, SD_CKE, SD_CAS, SD_RAS, SD_WE, tSDCHACY — 0.5 x SD_CLK ns 4
SD_CSJ1:0] - Output Valid +1.0

DD5 |Address, SD_CKE, SD_CAS, SD_RAS, SD_WE, tspeHACH 2.0 — ns —
SD_CS[1:0] - Output Hold

DD6 |Write Command to first DQS Latching Transition tcmpvDQ 1.25 SD_CLK —

DD7 |Data and Data Mask Output Setup (DQ-->DQS) tbopmyv 15 — ns S
Relative to DQS (DDR Write Mode) 6

DD8 |Data and Data Mask Output Hold (DQS-->DQ) tooDmI 1.0 — ns 7
Relative to DQS (DDR Write Mode)

DD9 |Input Data Skew Relative to DQS (Input Setup) tovbo — 1 ns 8

DD10 |Input Data Hold Relative to DQS. toipg 0.25 x SD_CLK — ns °

+ 0.5ns

DD11 |DQS falling edge from SDCLK rising (output hold time) | tpoLspcH 0.5 — ns —

DD12 |DQS input read preamble width (trpre) tDORPRE 0.9 1.1 SD_CLK | —

DD13 |DQS input read postamble width (tgpsT) tDQRPST 0.4 0.6 SD_CLK | —

DD14 |DQS output write preamble width (typre) tbQWPRE 0.25 — SD_CLK | —

DD15 |DQS output write postamble width (typsT) tboWPST 0.4 0.6 SD_CLK | —

ll\lOTES:

The frequency of operation is 2x or 4x the FB_CLK frequency of operation. FlexBus and SDRAM clock operate at the same
frequency as the internal bus clock.
2 SD_CLK is one SDRAM clock in (ns).
Pulse width high plus pulse width low cannot exceed min and max clock period.
Command output valid should be 1/2 the memory bus clock (SD_CLK) plus some minor adjustments for process, temperature, and
voltage variations.
This specification relates to the required input setup time of today’s DDR memories. The device’s output setup should be larger
than the input setup of the DDR memories. If it is not larger, the input setup on the memory is in violation.
MEM_DATA[31:24] is relative to MEM_DQS[3], MEM_DATA[23:16] is relative to MEM_DQS[2], MEM_DATA[15:8] is relative to
MEM_DQS[1], and MEM_[7:0] is relative MEM_DQSJO0].
The first data beat is valid before the first rising edge of DQS and after the DQS write preamble. The remaining data beats are valid
for each subsequent DQS edge.
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FB_CLK

SN

GPIO Outputs

\
©
WAL KX

GPIO Inputs

ALK

Figure 20. GPIO Timing

5.10 Reset and Configuration Override Timing

Table 15. Reset and Configuration Override Timing

Num Characteristic Symbol Min Max Unit
R1 |RESET Input valid to FB_CLK High trvcH 9 — ns
R2 |FB_CLK High to RESET Input invalid tenri 15 — ns
R3 |RESET Input valid Time * tRIVT 5 — tcye
R4 |FB_CLK High to RSTOUT Valid teHrROV — 10 ns
R5 |RSTOUT valid to Config. Overrides valid trovey 0 — ns
R6 |Configuration Override Setup Time to RSTOUT invalid tcos 20 — teve
R7 |Configuration Override Hold Time after RSTOUT invalid tcon 0 — ns
R8 |RSTOUT invalid to Configuration Override High Impedance troicz — 1 teve

NOTES:

1

the system. Thus, RESET must be held a minimum of 100 ns.

wax )\ {

{;sf/_\_

SN/

RSTOUT

Configuration Overrides*:

'\/_

L, —)(—
e
—V {

(RCON, Override pins)

Figure 21. RESET and Configuration Override Timing
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5.12.2 MIl Transmit Signal Timing (FEC_TXDI[3:0], FEC_TXEN,
FEC TXER, FEC_TXCLK)
Table 19 lists MII transmit channel timings.

The transmitter functions correctly up to a FEC_TXCLK maximum frequency of 25 MHz +1%. In
addition, the processor clock frequency must exceed twice the FEC_TXCLK frequency.

Table 19. MIl Transmit Signal Timing

Num Characteristic Min Max Unit
M5 FEC_TXCLK to FEC_TXDI[3:0], FEC_TXEN, FEC_TXER 5 — ns
invalid
M6 |FEC_TXCLK to FEC_TXD[3:0], FEC_TXEN, FEC_TXERvalid| — 25 ns
M7 FEC_TXCLK pulse width high 35% 65% FEC_TXCLK period
M8 FEC_TXCLK pulse width low 35% 65% FEC_TXCLK period

Figure 24 shows MII transmit signal timings listed in Table 19.

()

FEC_TXCLK (input)

FEC_TXDI[3:0] (outputs)

FEC_TXER

Figure 24. MIl Transmit Signal Timing Diagram

A
Y

5.12.3 MIl Async Inputs Signal Timing (FEC_CRS and FEC_COL)

Table 20 lists MII asynchronous inputs signal timing.
Table 20. MIl Async Inputs Signal Timing

Num Characteristic Min Max Unit

M9 FEC_CRS, FEC_COL minimum pulse width 15 — FEC_TXCLK period

Figure 25 shows MII asynchronous input timings listed in Table 20.

FEC_CRS
FEC_COL

Figure 25. MIl Async Inputs Timing Diagram
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5.13 32-Bit Timer Module AC Timing Specifications

Table 22 lists timer module AC timings.
Table 22. Timer Module AC Timing Specifications

Name Characteristic Unit
Min Max

T1 DTOIN / DT1IN / DT2IN / DT3IN cycle time 3 — tcye

T2 DTOIN / DT1IN / DT2IN / DT3IN pulse width 1 — tcye

5.14 QSPI Electrical Specifications

Table 23 lists QSPI timings.
Table 23. QSPI Modules AC Timing Specifications

Name Characteristic Min Max Unit
QS1 |QSPI_CS[3:0] to QSPI_CLK 1 510 tcyc
QS2 QSPI_CLK high to QSPI_DOUT valid. — 10 ns
QS3 | QSPI_CLK high to QSPI_DOUT invalid. (Output hold) 15 — ns
QS4 | QSPI_DIN to QSPI_CLK (Input setup) 9 — ns
QS5 | QSPI_DIN to QSPI_CLK (Input hold) 9 — ns

The values in Table 23 correspond to Figure 27.
@
QSPI_CS[3:0] jy : 717
| \
QSPI_CLK /| ;| \
\
~ &)
QSPI_DOUT %<><>O<>Q<
| | | ‘
- = Gs) = @9
QSPI_DIN >:<

Figure 27. QSPI Timing
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Data Inputs f— Input Data Valid —
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ata Outputs | . Output Data Valid
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Data Outputs | ) —S
@
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Y
NANA

Data Outputs Output Data Valid

Figure 29. Boundary Scan (JTAG) Timing

U
TCLK Vi {8 Vin
0 69
TDI _ - "
TMS — Input Data Valid EE—
[4
TDO | h‘: Output Data Valid
5
B Q12 _
TDO | )HS§
P
TDO Output Data Valid
5
Figure 30. Test Access Port Timing
TCLK
HCH
TRST \

‘ J13

Figure 31. TRST Timing
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5.16 Debug AC Timing Specifications

Table 25 lists specifications for the debug AC timing parameters shown in Figure 32.

Table 25. Debug AC Timing Specification

Num Characteristic Min Max Unit
DO PSTCLK cycle time 1 1 tsys
D1 PSTCLK rising to PSTDDATA valid — 3.0 ns
D2 PSTCLK rising to PSTDDATA invalid 15 — ns
D3 DSI-to-DSCLK setup 1 — PSTCLK
D4l |DSCLK-to-DSO hold 4 — PSTCLK
D5 DSCLK cycle time 5 — PSTCLK
D6 BKPT assertion time 1 — PSTCLK

NOTES:

1 DSCLK and DSI are synchronized internally. D4 is measured from the synchronized

DSCLK input relative to the rising edge of PSTCLK.

PSTCLK

PSTDDATA[7:0]

Figure 32. Real-Time Trace AC Timing

A

& .

N g
DSCLK 4

DSI Current ><

Next

>

A

DSO >< Past }‘{

Current

Figure 33. BDM Serial Port AC Timing
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