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Electrical Characteristics

» Power dissipated by adjacent components

Connect all the ground and power balls to the respective planes with one via per ball. Using fewer vias to
connect the package to the planes reduces the thermal performance. Thinner planes also reduce the thermal
performance. When the clearance between the vias leave the planes virtually disconnected, the thermal
performance is also greatly reduced.

As a general rule, the value obtained on a single-layer board is within the normal range for the tightly
packed printed circuit board. The value obtained on a board with the internal planes is usually within the
normal range if the application board has:

* One oz. (35 micron nominal thickness) internal planes
» Components are well separated
» Overall power dissipation on the board is less than 0.02 W/em?

The thermal performance of any component depends on the power dissipation of the surrounding
components. In addition, the ambient temperature varies widely within the application. For many natural
convection and especially closed box applications, the board temperature at the perimeter (edge) of the
package is approximately the same as the local air temperature near the device. Specifying the local
ambient conditions explicitly as the board temperature provides a more precise description of the local
ambient conditions that determine the temperature of the device.
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Electrical Characteristics

3.5 ESD (Electromagnetic Static Discharge) Characteristics
Table 5. ESD Ratings '* 2

Characteristic Symbol Value Unit
ESD for human body model (HBM) 2000 \
R1 1500 Q
HBM circuit description
C 100 pF
o 500 (all pins)
ESD for field induced charge model (FDCM) v

750 (corner pins)

Number of pulses per pin:

Positive pulses (HBM) — 1 —
Negative pulses (HBM) — 1 —
Interval of pulses — 1 second

T All ESD testing conforms to CDF-AEC-Q100 Stress Test Qualification for Automotive Grade Integrated Circuits.

2 Device failure is defined as: ‘If after exposure to ESD pulses, the device does not meet the device specification requirements,
which includes the complete DC parametric and functional testing at room temperature and hot temperature.

3.6 Voltage Regulator Controller (Vgc) and
Power-On Reset (POR) Electrical Specifications

The following table lists the Vg and POR electrical specifications:
Table 6. Vgc and POR Electrical Specifications

Spec Characteristic Symbol Min. Max. | Units
1 Negated (ramp up) 1.1 1.35
1|15V (Vpp) POR Asserted (ramp down) VPoRis 1.1 1.35 v
Asserted (ramp up) 0.0 0.30
1 Negated (ramp up) 2.0 2.85
2 |33V (Vppsyn) POR Asserted (ramp down) VpoRss 2.0 2.85 v
Negated (ramp down) 0.0 0.30
3 RESET pin supply Negated (ramp up) v 2.0 2.85 v
(Vppere) POR "2 Asserted (ramp down) PORS5 20 | 2385
Before V¢ allows the pass
4 transistor to start turning on Vrrans_staRT | 1.0 2.0 v
When Vpgc allows the pass
5 VReas Voltage transistor to completely turn on 3 4 VTRANS_ON 20 | 28 |V
When the voltage is greater than
6 the voltage at which the Vgc keeps |  Vygcasreg 3.0 — \'
the 1.5 V supply in regulation 5 ©
Current can be sourced -40°C 11.0 — mA
7 |by VgeerL at Tj: 25°C lvaceTL ” 9.0 — mA
150° C 7.5 — mA
Voltage differential during power up such that:
8 VDDSS can Iag VDDSYN or VDDEH6 before VDDSYN and VDDEH6 reach the VDD33_LAG — 1.0 \Y
VpoRras and Vpors minimums respectively.
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Electrical Characteristics

Table 9. DC Electrical Specifications (T, = T to Ty) (continued)

Spec Characteristic Symbol Min Max. Unit
27a |Operating current 1.5 V supplies @ 132 MHz: 6
Vpp (including Vppe max current) @1.65 V typical use 78 Ibb — 460 mA
Vpp (including Vppg max current) @1.35 V typical use 7+ 8 Iob — 360 mA
Vpp (including Vppg max current) @1.65 V high use & ° Iop — 510 mA
Vpp (including Vppr max current) @1.35 V high use & ° Iob — 410 mA
27b |Operating current 1.5 V supplies @ 114 MHz: ©
Vpp (including Vppe max current) @1.65 V typical use 7> 8 Ipp — 410 mA
Vpp (including Vppg max current) @1.35 V typical use ” 8 Ibb — 310 mA
Vpp (including Vppg max current) @1.65 V high use & 9 Iob — 460 mA
Vpp (including Vppr max current) @1.35 V high use & ° Iob — 370 mA
27¢ |Operating current 1.5 V supplies @ 82 MHz: ©
Vpp (including Vppr max current) @1.65 V typical use 78 Iob — 330 mA
Vpp (including Vppg max current) @1.35 V typical use 78 Ipp — 225 mA
Vpp (including Vppge max current) @1.65 V high use & ° Iob — 385 mA
Vpp (including Vppge max current) @1.35 V high use 8 ° Iob — 290 mA
27d |RAM standby current.'®
Ipp_stBY @ 25°C
Vsrey @ 0.8V lbp_sTBY — 20 HA
Vsrey @ 1.0V lbp_stBY — 30 HA
Vsray @ 1.2V Ibp_sTBY — 50 HA
Ipp_sTaY @ 60°C
Vstey @ 0.8V Ibp_sTBY — 70 A
Vsrey @ 1.0V lbp_stBY — 100 HA
Vsray @ 1.2V lbp_sTBY — 200 HA
Ipp_sTaY @ 150° C (Tj)
VSTBY @ 0.8 \ IDD?STBY —_— 1200 HA
VSTBY @10V IDD?STBY — 1500 HA
VSTBY @12V lDD_STBY — 2000 HA
28 |Operating current 3.3 V supplies @ fy;ax MHz
VDD33 " IDD_33 —_— 2+ (VaerS mA
derived from
procedure of
footnote )
VELASH lvFLASH — 10 mA
VbpsyN IbbsYN - 15 mA
29 |Operating current 5.0 V supplies (12 MHz ADCLK):
Vooa (Vopao + Vopat) Ibp_a - 20.0 mA
Analog reference supply current (Vgy, Vgy) IReF — 1.0 mA
VPP |pp — 25.0 mA
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A
Electrical Characteristics
Table 9. DC Electrical Specifications (T, = T to Ty) (continued)
Spec Characteristic Symbol Min Max. Unit
30 |Operating current Vppg supplies: 2
VDDEH1 lDD1 — Refer to mA
VppE2 Ipp2 — footnote > | mA
VbpEs Ibpa - mA
VDDEH4 IpDa — mA
VbDEs Ibps — mA
VDDEHS6 Ibps — mA
VbpE? lpp7 — mA
VbDEHs Ibps - mA
VDDEH9 Ibpg - mA
31 |Fast I/O weak pullup current 13
1.62-1.98 V 10 110 pA
225275V 20 130 pA
3.00-3.60 V 20 170 pA
lacT F
Fast I/0 weak pulldown current '3 -
1.62-1.98 V 10 100 pA
2.25-2.75V 20 130 pA
3.00-3.60 V 20 170 pA
32 |Slow and medium I/0O weak pullup/down current '3
3.0-36V lacT s 10 150 pA
45-55V 20 170 pA
33 |I/O input leakage current 14 lINACT D 2.5 25 A
34 |DC injection current (per pin) lic -2.0 2.0 mA
35 |Analog input current, channel off ' lINACT A -150 150 nA
35a |Analog input current, shared analog / digital pins | o5 55 A
(AN[12], AN[13], AN[14], AN[15]) INACT_AD ' ' H
36 |Vgg to Vgga differential voltage 16 Vss — Vssa -100 100 mV
37 |Analog reference low voltage VRL Vgsa — 0.1 Vgsa + 0.1 \
38 |VR differential voltage VRrL — Vssa -100 100 mV
39 |Analog reference high voltage VgH Vppa — 0.1 Vppa + 0.1
40 |VRer differential voltage Vey — VR 4.5 5.25
41 VSSSYN to VSS differential voltage VSSSYN - VSS -50 50 mV
42 VRCVSS to VSS differential voltage VRCVSS - VSS -50 50 mV
43 |Vppr to Vpp differential voltage Voor — Vbbb -100 100 mV
43a |Vpcas to Vppsyn differential voltage VRess — Vopsyn -0.1 0.1
44 | Analog input differential signal range (with common mode 2.5 V) V\DIFF -2.5 25
45 |Operating temperature range, ambient (packaged) Ta=(T to TR) TL TH °C
46 |Slew rate on power-supply pins — — 50 V/ms
1 Vppes and Vppgs are limited to 2.25-3.6 V only if SIU_ECCR[EBTS] = 0; Vppg» and Vppgs have a range of 1.6-3.6 V if
SIU_ECCR[EBTS] = 1.
MPC5553 Microcontroller Data Sheet, Rev. 4
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Electrical Characteristics

3.8.1 I/0 Pad Current Specifications

The power consumption of an I/O segment depends on the usage of the pins on a particular segment. The
power consumption is the sum of all output pin currents for a segment. The output pin current can be
calculated from Table 10 based on the voltage, frequency, and load on the pin. Use linear scaling to
calculate pin currents for voltage, frequency, and load parameters that fall outside the values given in
Table 10.

Table 10. /O Pad Average DC Current (T = T, to Ty)’

Frequency ) Drive Select/
Spec Pad Type Symbol (MHz) Load“ (pF) | Voltage (V) Slew Rate_ Current (mA)
Control Setting

1 25 50 5.25 11 8.0

2 Slow oy s 10 50 5.25 01 3.2

3 - 2 50 5.25 00 0.7

4 2 200 5.25 00 2.4

5 50 50 5.25 11 17.3
6 ) 20 50 5.25 01 6.5

7 Medium 'oRV_MH 3.33 50 5.25 00 1.1

8 3.33 200 5.25 00 3.9
9 66 10 3.6 00 2.8
10 66 20 3.6 01 5.2
11 66 30 3.6 10 8.5
12 66 50 3.6 11 11.0
13 66 10 1.98 00 1.6
14 66 20 1.98 01 2.9
15 66 30 1.98 10 4.2
16 66 50 1.98 11 6.7
17 56 10 3.6 00 24
18 56 20 3.6 01 4.4
19 56 30 3.6 10 7.2
20 Fast T 56 50 3.6 11 9.3
21 - 56 10 1.98 00 1.3
22 56 20 1.98 01 25
23 56 30 1.98 10 3.5
24 56 50 1.98 11 5.7
25 40 10 3.6 00 1.7
26 40 20 3.6 01 3.1

27 40 30 3.6 10 5.1

28 40 50 3.6 11 6.6
29 40 10 1.98 00 1.0
30 40 20 1.98 01 1.8
31 40 30 1.98 10 2.5
32 40 50 1.98 11 4.0

' These values are estimates from simulation and are not tested. Currents apply to output pins only.
2 All loads are lumped.
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Electrical Characteristics

3.8.2

The power consumption of the V33 supply dependents on the usage of the pins on all I/O segments. The
power consumption is the sum of all input and output pin V33 currents for all I/O segments. The output
pin Vpps3 current can be calculated from Table 11 based on the voltage, frequency, and load on all fast
(pad_fc) pins. The input pin Vpp33 current can be calculated from Table 11 based on the voltage,
frequency, and load on all pad_sh and pad_mbh pins. Use linear scaling to calculate pin currents for voltage,
frequency, and load parameters that fall outside the values given in Table 11.

I/0 Pad Vpp33 Current Specifications

Table 11. Vpp33 Pad Average DC Current (Tp = T to Ty) 1

Spec | Pad Type | Symbol Fr‘zl'f'n‘l'fzr)'cy "?:lg 2 V(D\?)% VR;;E g;li;’; C;Jr::)"t
Inputs

Slow l33_sH 66 05 36 55 NA 0.003

2 Medium I35 mi 66 05 36 55 NA 0.003
Outputs

3 66 10 36 3.6 00 0.35
4 66 20 36 3.6 01 0.53
5 66 30 3.6 36 10 0.62
6 66 50 36 3.6 11 0.79
7 66 10 36 1.98 00 0.35
8 66 20 3.6 1.98 01 0.44
9 66 30 3.6 1.98 10 0.53
10 66 50 36 1.98 11 0.70
11 56 10 36 36 00 0.30
12 56 20 3.6 36 01 0.45
13 56 30 3.6 36 10 052
14 56 50 3.6 36 11 0.67
15 Fast 's3._Fe 56 10 36 1.98 00 0.30
16 56 20 3.6 1.98 01 0.37
17 56 30 3.6 1.98 10 0.45
18 56 50 3.6 1.98 11 0.60
19 40 10 36 36 00 0.21
20 40 20 3.6 36 01 0.31
21 40 30 3.6 36 10 0.37
22 40 50 3.6 36 11 0.48
23 40 10 36 1.98 00 0.21
24 40 20 36 1.98 01 0.27
25 40 30 3.6 1.98 10 0.32
26 40 50 3.6 1.98 11 0.42

! These values are estimated from simulation and not tested. Currents apply to output pins for the fast pads only and to input
pins for the slow and medium pads only.

2 All loads are lumped.
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Electrical Characteristics

Table 16 shows the FLASH BIU settings versus frequency of operation. Refer to the device reference
manual for definitions of these bit fields.

Table 16. FLASH_BIU Settings vs. Frequency of Operation !

Maximum Frequency (MHz) APC RWSC | WWSC |DPFEN?2| IPFEN? | PFLIM3 | BFEN*

Up to and including 82 MHz 5 0b001 0b001 0bO1 | 0b0O 0b00 0b000 0b0
0bO1 0b01 to Ob1
Ob11 Ob11 0b110

Up to and including 102 MHz & 0b001 0b010 0b01 | 0b0O 0b00 0b000 0b0
0bO1 0b01 to Ob1
Ob11 0b11 0b110

Up to and including 132 MHz 7 0b010 0bO11 0bO1 | 0b0O 0b00 0b000 0b0
0bO1 0b01 to Ob1
Ob11 Ob11 0b110

Default setting after reset Ob111 Ob111 Ob11 0b00 0b00 0b000 0b0

lllegal combinations exist. Use entries from the same row in this table.

For maximum flash performance, set to Ob11.

For maximum flash performance, set to Ob110.

For maximum flash performance, set to Ob1.

82 MHz parts allow for 80 MHz system clock + 2% frequency modulation (FM).
102 MHz parts allow for 100 MHz system clock + 2% FM.

132 MHz parts allow for 128 MHz system clock + 2% FM.

N o o M WD =

3.12 AC Specifications

3.12.1 Pad AC Specifications
Table 17. Pad AC Specifications (Vppgy = 5.0 V, Vppe = 1.8 V) !

Spec Pad SRC/DSC Out Delay % 3 4 Rise / Fall %3 Load Drive
P (binary) (ns) (ns) (PF)
11 26 15 50
82 60 200
75 40 50
1 Slow high voltage (SH) 01
137 80 200
377 200 50
00
476 260 200
16 8 50
11
43 30 200
34 15 50
2 Medium high voltage (MH) 01
61 35 200
192 100 50
00
239 125 200

MPC5553 Microcontroller Data Sheet, Rev. 4
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Electrical Characteristics

RSTOUT
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PLLCFG \
BOOTCFG
RSTCFG >
WKPCFG /

Figure 5. Reset and Configuration Pin Timing

3.13.2 IEEE 1149.1 Interface Timing
Table 20. JTAG Pin AC Electrical Characteristics

Spec Characteristic Symbol Min. Max. Unit
1 |TCKcycle time ticve 100 — ns
2 |TCK clock pulse width (measured at Vppg + 2) tync 40 60 ns
3 |TCKrise and fall times (40% to 70%) trckRisE — 3 ns
4 |TMS, TDI data setup time trmss, trois 5 — ns
5 |TMS, TDI data hold time trmshH, troiH 25 — ns
6 |TCKlow to TDO data valid troov — 20 ns
7 |TCKlow to TDO data invalid trpol 0 — ns
8 |TCK low to TDO high impedance trDoHZ — 20 ns
9 |JCOMP assertion time tiemPPw 100 — ns
10 |[JCOMP setup time to TCK low tyemps 40 — ns
11 | TCK falling-edge to output valid tsspv — 50 ns
12 |TCK falling-edge to output valid out of high impedance tsspVZ — 50 ns
13 |TCK falling-edge to output high impedance (Hi-Z) tBsSDHZ — 50 ns
14 |Boundary scan input valid to TCK rising-edge tsspsT 50 — ns
15 |TCK rising-edge to boundary scan input invalid tBSDHT 50 — ns

These specifications apply to JTAG boundary scan only. JTAG timing specified at: Vppg = 3.0-3.6 Vand Ty = T to Ty
Refer to Table 21 for Nexus specifications.
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Electrical Characteristics
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Figure 7. JTAG Test Access Port Timing
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Figure 9. JTAG Boundary Scan Timing
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Figure 18. DSPI Classic SPI Timing—Master, CPHA =0
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Figure 19. DSPI Classic SPI Timing—Master, CPHA = 1
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Figure 24. DSPI Modified Transfer Format Timing—Slave, CPHA =0

S

SCK input
(CPOL=0)

SCKinput |

(CPOL=1)

@]

©)
SouT j[
SN ——

\_/

Ny
/'\H

~ ()
A
>< First data >< Dat? Last data
et i
First data >< Data >< Last data

Figure 25. DSPI Modified Transfer Format Timing—Slave, CPHA = 1

@

PCSS

PCSx

>

|-

Figure 26. DSPI PCS Strobe (PCSS) Timing

MPC5553 Microcontroller Data Sheet, Rev. 4

44

Freescale Semiconductor



Electrical Characteristics

3.13.9 eQADC SSI Timing
Table 27. EQADC SSI Timing Characteristics

Spec Rating Symbol Minimum Typical Maximum Unit
2 |FCK period (trox = 1+ frok) 2 trek 2 — 17 tsvs_cix
3 Clock (FCK) high time trokHT tsys ok — 6.5 — 9 x (tgys_cLk + 6.5) ns
4 Clock (FCK) low time trokiT tsys cik — 6.5 — 8 x (tsys_cLk + 6.5) ns
5 SDS lead / lag time tsps_LL -7.5 — +7.5 ns
6 SDO lead / lag time tspo_LL -7.5 — +7.5 ns
7 EQADC data setup time (inputs) teq_su 22 — — ns
8 EQADC data hold time (inputs) teq_Ho 1 — — ns

1SS timing specified at Vppgy = 3.0-5.25 V, Ty = T|_to Ty, and CL = 25 pF with SRC = Ob11. Maximum operating frequency
varies depending on track delays, master pad delays, and slave pad delays.
2 FCK duty cycle is not 50% when it is generated through the division of the system clock by an odd number.

22—
FCK ﬂmw
+5}¢ 4}¢

o f

]
S

(OC 2oh u—
{

> 6 %
spo D 5t (VSB) 2nd

)
External device data sample at f f ‘
FCK falling-edge ’

i

<8
O
soi I st (visB)2nf  25th 26th @l
EQADC data sample at 4 (4 A

FCK rising-edge
Figure 27. EQADC SSI Timing
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Electrical Characteristics

3.14.2 MIl FEC Transmit Signal Timing
FEC_TXD[3:0], FEC_TX_EN, FEC_TX_ER, FEC_TX_CLK

The transmitter functions correctly up to the FEC TX CLK maximum frequency of 25 MHz plus one
percent. There is no minimum frequency requirement. In addition, the processor clock frequency must
exceed twice the FEC TX CLK frequency.

The transmit outputs (FEC TXDJ[3:0], FEC TX EN, FEC TX ER) can be programmed to transition
from either the rising- or falling-edge of TX CLK, and the timing is the same in either case. These options
allow the use of non-compliant MII PHYs.

Refer to the Fast Ethernet Controller (FEC) chapter of the device reference manual for details of this option
and how to enable it.

Table 29 lists MII FEC transmit channel timings.
Table 29. MIl FEC Transmit Signal Timing

Spec Characteristic Min. Max Unit
5 FEC_TX_CLK to FEC_TXD[3:0], FEC_TX_EN, FEC_TX_ER invalid 5 — ns
6 FEC_TX_CLK to FEC_TXD[3:0], FEC_TX_EN, FEC_TX_ER valid — 25 ns
7 FEC_TX_CLK pulse-width high 35% 65% FEC_TX_CLK period
8 FEC_TX_CLK pulse-width low 35% 65% FEC_TX_CLK period

Figure 29 shows MII FEC transmit signal timings listed in Table 29.

FEC_TX_CLK (input)

FEC_TXDI[3:0] (outputs)

S
ielea BN K

Figure 29. MIl FEC Transmit Signal Timing Diagram
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Electrical Characteristics

3.14.3 MIl FEC Asynchronous Inputs Signal Timing
FEC_CRS and FEC_COL

Table 30 lists MII FEC asynchronous input signal timing.
Table 30. MIl FEC Asynchronous Inputs Signal Timing

Spec Characteristic Min. Max Unit

9 FEC_CRS, FEC_COL minimum pulse width 1.5 — FEC_TX_CLK period

Figure 30 shows MII FEC asynchronous input timing listed in Table 30.

FEC_CRS, FEC_COL
- : o

Figure 30. MIl FEC Asynchronous Inputs Timing Diagram

3.14.4 MIl FEC Serial Management Channel Timing
FEC_MDIO and FEC_MDC

Table 31 lists MII FEC serial management channel timing. The FEC functions correctly with a maximum
FEC MDC frequency of 2.5 MHz.

Table 31. MIl FEC Serial Management Channel Timing

Spec Characteristic Min. Max Unit

10 |FEC_MDC falling-edge to FEC_MDIO output invalid 0 — ns
(minimum propagation delay)

11 FEC_MDC falling-edge to FEC_MDIO output valid — 25 ns
(maximum propagation delay)

12 |FEC_MDIO (input) to FEC_MDC rising-edge setup 10 — ns

13 |FEC_MDIO (input) to FEC_MDC rising-edge hold 0 — ns

14 |FEC_MDC pulse-width high 40% 60% FEC_MDC period

15 |FEC_MDC pulse-width low 40% 60% FEC_MDC period

Figure 31 shows MII FEC serial management channel timing listed in Table 31.
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e
FEC_MDC (output) | @

FEC_MDIO (output) >§§<

Y

FEC_MDIO (input) >§< >§§<

= -

Figure 31. MIl FEC Serial Management Channel Timing Diagram
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Mechanicals

4 Mechanicals

4.1 MPC5553 208 MAP BGA Pinout
Figure 32 is a pinout for the MPC5553 208 MAP BGA package.

NOTE.

Vippen1o and Vppepe are connected internally on the 208-ball package and
are listed as Vppgps-

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16
1 e s e s v v oo o
[ v o net e e A e e o0 s s o e [

cvorr B 1 o s o o s e i e s 1 n 1
s o B e s N o o
7 7 [ o o o

F ETPUA ETPUA ETPUA
28 29 26

G ETPUA ETPUA ETPUA ETPUA
24 27 25 21

H ETPUA ETPUA ETPUA ETPUA
23 22 17 18

ETPUA ETPUA ETPUA ETPUA
) 19 14 13 PCSB5 TXDA PCSA2 SCKB J

ETPUA ETPUA ETPUA

ETPUA ETPUA ETPUA TCRCLK
i e e o B 5 e
" ET1F:)UA ETSUA ETPUA ETPUA =5 --- y
- i i o[ e e e |y o
- 5 5 5 5 5 % 5 e

EMIOS EMIOS EMIOS EMIOS EMIOS EMIOS EMIOS
9 11 14
T EMIOS EMIOS EMIOS EMIOS EMIOS EMIOS EMIOS EMIOS ENG
0 1 5 7 13 15 18 CLK
1 2 3 4 12 15

5 6 7 8 9 10
Figure 32. MPC5553 208 Package

- TDO MCKO JCOMP F

SOUTB PCSB3 SINB PCSBO G

PCSA3 PCSB4 PCSB2 PCSB1 H
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Mechanicals
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Figure 37. MPC5553 208 MAP BGA Package (continued)
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Table 33. Table and Figure Changes Between Rev. 2.0 and 3.0 (continued)

Location

Description of Changes

Table 7 (Pin Status for Fast Pads During the Power Sequence) Power Sequence Pin Status for Fast Pads

» Changed title to Pin Status for Fast Pads During the Power Sequence

Changed preceding paragraph

From:

Although there are no power up/down sequencing requirements to prevent issues like latch-up, excessive current
spikes, etc., the state of the I/O pins during power up/down varies depending on power. Prior to exiting POR, the
pads are in a high impedance state (Hi-Z).

To:

There are no power up/down sequencing requirements to prevent issues such as latch-up, excessive current
spikes, and so on. Therefore, the state of the 1/0O pins during power up/down varies depending on which supplies
are powered.

Table 8 (Pin

Status for Medium and Slow Pads During the Power Sequence) Power Sequence Pin Status for Medium/Slow Pads:

Changed title to Pin Status for Medium and Slow Pads During the Power Sequence
Updated preceding paragraph.

Table 9 (DC Electrical Specifications (T, = T, 4, Ty)) DC Electrical Specifications:

Spelled the slash /" as ‘and’ as well as ‘I/O’ as ‘input/output.” Still very confusing. Deleted ‘input/output’.
Added footnote that reads: Vppg, and Vppgs are limited to 2.25-3.6 V only if EBTS = 0; Vppg» and Vppes have
arange of 1.6-3.6 V if EBTS =1.
Spec 20, column 2, Characteristics, Slow and medium output high voltage (Iloy s =—-2.0 mA)~’
Created a left-justified second line and moved ‘lgy g =—2.0 mA’ from the 1st line to the second line and deleted
the parentheses. Created a left-justified third line that reads ‘Igy g =-1.0 mA!
Spec 20, column 4, Min.: Added a blank line before and after ‘0.80 x Vppgy’ and put ‘0.85 x Vppgy' on the last
line.
Spec 22, column 2, Slow and medium output low voltage (Ip; = 2.0 mA).’ Created a left-justified second line
and moved ‘I, g =2.0 mA’ from the 1st line to the second line and deleted the parentheses. Created a
left-justified third line that reads ‘I g = 1.0 mA. Column 5, Max: Added a blank line before and after ‘0.20 x
VDDEH, and pUt ‘0.15 x VDDEH, on the last line.
Spec 26: Changed ‘AN[12]_MA[1]_SDO’ to ‘AN[13]_MA[1]_SDO'.
Spec 27a: Operating current 1.5 V supplies @ 132 MHz changed to:

1.65 typical = 460

1.35 typical = 360

1.65 high =510

1.35 high = 410
Spec 27b, Operating current 1.5 V supplies @ 114 MHz changed to:

1.65 typical = 410

1.35 typical = 310

1.65 high = 460

1.35 high = 370
Spec 27c, Operating current 1.5 V supplies @ 82 MHz changed to:

1.65 typical = 330

1.35 typical = 225

1.65 high = 385

1.35 high =290
Spec 28: Changed 132 MHz to fyyax MHz.
Footnote 3 changed to read: If standby operation is not required, connect Vgrgy to ground.
Footnote 6 is now: Figure 3 (Power-Up Sequence (VRC33 Grounded))shows an illustration of the IDD_STBY
values interpolated for these temperature values.
Deleted footnote 9: ‘Preliminary. Final specification pending characterization.
Deleted duplicate footnote: ‘Absolute value of current, measured at V,_and V.
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Table 33. Table and Figure Changes Between Rev. 2.0 and 3.0 (continued)

Location Description of Changes

Table 17 (Pad AC Specifications (VDDEH = 5.0 V, VDDE = 1.8 V)) Pad AC Specifications and Table 18 (Derated Pad AC
Specifications (VDDEH = 3.3 V, VDDE = 3.3 V)) Derated Pad AC Specifications: The changes are identical in the tables.

Table 17 Pad AC Specifications ONLY: Footnote 1, changed ‘Vppgy = 4.5-5.5;" to ‘Vppgn = 4.5-5.25;

Footnote 1, deleted ‘Fgyg = 132 MHz!

Footnote 2, changed from ‘tested’ to ‘(not tested).

Footnote 3, changed from ‘Out delay’ to “The output delay’,

Changed from ‘Add a maximum of one system clock to the output delay to get the output delay with respect to

the system clock‘to “To calculate the output delay with respect to the system clock, add a maximum of one system

clock to the output delay’

* Footnote 4: changed ‘Delay’ to ‘The output delay.

* Footnote 5: deleted ‘before qualification.” Changed from ‘This parameter is supplied for reference and is not
guaranteed by design and not tested’ to ‘This parameter is supplied for reference and is guaranteed by design
and tested’

» Changed from ‘This parameter is supplied for reference and is not guaranteed by design and not tested’ to ‘This

parameter is supplied for reference and is guaranteed by design and tested’

Table 19 (Reset and Configuration Pin Timing) Reset and Configuration Pin Timing: Footnote 1, deleted ‘Fgyg = 132 MHz!
Table 20 (JTAG Pin AC Electrical Characteristics) JTAG Pin AC Electrical Characteristics:
Footnote 1, deleted: ‘and CL = 30 pF with DSC = 0b10, SRC = 0b11, changed ‘functional’ to ‘Nexus.

Table 21 (Nexus Debug Port Timing) Nexus Debug Port Timing.

Changed Spec 12, TCK Low to TDO Data Valid: Changed ‘VDDE = 3.0 to 3.6 volts’ maximum value in column 4
from 9 to 10. Now reads ‘Vppg = 3.0-3.6 V’ with a max value of 10.

Table 22 (Bus Operation Timing) Bus Operation Timing:

» External Bus Frequency in the table heading: Added footnote that reads: Speed is the nominal maximum
frequency. Max speed is the maximum speed allowed including frequency modulation (FM). 82 MHz parts allow
for 80 MHz system clock + 2% FM;

114 MHz parts allow for 112 MHz system clock + 2% FM, and 132 MHz parts allow for 128 MHz system clock +
2% FM.

* Spec 1: Changed the values in Min. columns: 40 MHz from 25 to 24.4; 56 MHz from 17.9t0 17.5

* Specs 7 and 8: Removed from external bus interface: BDIP, OE, WE/BE[0:1]; removed from the calibration bus
interface CAL_CSJ[0, 2:3], CAL_WE/BEJ[0:1].

* Deleted duplicate footnote: The EBTS = 0 timings are tested and valid at Vppg = 2.25-3.6 V only, whereas
EBTS = 1 timings are tested and valid at Vppg = 1.6-3.6 V.

* Added a footnote each for the DATA[0:31], TEA, and WE/BE[0:3] signals in the table: Due to pin limitations, the
DATA[16:31], TEA, and WE/BE[2:3] signals are not available on the 324 package.

Table 23 (External Interrupt Timing) External Interrupt Timing:

* Footnote 1, changed ‘Vppgy = 4.5-5.5;” to ‘Vppgy = 4.5-5.25;

¢ Footnote 1: Deleted ‘FSYS =132 MHz., ‘VDD =1.35-1.65V’, ‘VDD33 and VDDSYN =3.0-3.6 V) and
‘and CL = 200 pF with SRC = 0b11’

* Deleted second figure after table ‘External Interrupt Setup Timing’

Table 24 (eTPU Timing) eTPU Timing

* Footnote 1, changed ‘Vppgy = 4.5-5.5;” to ‘Vppgn = 4.5-5.25;

¢ Footnote 1: Deleted ‘FSYS =132 MHZ.’, ‘VDD =1.35-1.65 V”‘VDD33 and VDDSYN =3.0-3.6" and
‘and CL = 200 pF with SRC = 0b11’

* Deleted second figure, ‘eTPU Input/Output Timing' after this table.

* Added Footnote 2: ‘This specification does not include the rise and fall times. When calculating the minimum
eTPU pulse width, include the rise and fall times defined in the slew rate control fields (SRC) of the pad
configuration registers (PCR).
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