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Understanding Embedded - Microprocessors

Embedded microprocessors are specialized computing
chips designed to perform specific tasks within an
embedded system. Unlike general-purpose
microprocessors found in personal computers, embedded
microprocessors are tailored for dedicated functions within
larger systems, offering optimized performance, efficiency,
and reliability. These microprocessors are integral to the
operation of countless electronic devices, providing the
computational power necessary for controlling processes,
handling data, and managing communications.
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Applications of Embedded - Microprocessors

Embedded microprocessors are utilized across a broad
spectrum of applications, makina them indispensable in

Details

Product Status Obsolete

Core Processor MPC8xx

Number of Cores/Bus Width 1 Core, 32-Bit

Speed 66MHz
Co-Processors/DSP Communications; CPM
RAM Controllers DRAM

Graphics Acceleration No

Display & Interface Controllers -

Ethernet 10Mbps (1), 10/100Mbps (1)
SATA -

uUsB -

Voltage - I/O 3.3V

Operating Temperature 0°C ~ 105°C (TA)

Security Features -

Package / Case 357-BBGA
Supplier Device Package 357-PBGA (25x25)
Purchase URL https://www.e-xfl.com/product-detail/nxp-semiconductors/kmpc857dslvr66b
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Maximum Tolerated Ratings
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*The MPC857DSL does not contain SMC2 nor the Time Slot Assigner, and provides eight SDMA controllers.

Figure 2. MPC857T/MPC857DSL Block Diagram

3 Maximum Tolerated Ratings

This section provides the maximum tolerated voltage and temperature ranges for the
MPCB862/857T/857DSL. Table 2 provides the maximum ratings.

Table 2. Maximum Tolerated Ratings

(GND=0V)
Rating Symbol Value Unit M?I\),(I:;;q
Supply voltage VDDH -0.310 4.0 v -
VDDL -0.3t0 4.0 \% -
KAPWR -0.3t0 4.0 \% -
VDDSYN -0.3t0 4.0 Vv -
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Thermal Calculation and Measurement

If the board temperatureis known, an estimate of the junction temperature in the environment can be made
using the following equation:

T3=Tg H(Re X Pp)

where:

Rgg = junction-to-board thermal resistance (°C/W)

Tg = board temperature (°C)

Pp = power dissipation in package
If the board temperature is known and the heat |oss from the package case to the air can be ignored,
acceptable predictions of junction temperature can be made. For this method to work, the board and board
mounting must be similar to the test board used to determine the junction-to-board thermal resistance,

namely a 2s2p (board with a power and a ground plane) and vias attaching the thermal balls to the ground
plane.

7.4 Estimation Using Simulation

When the board temperature is not known, a thermal smulation of the application is needed. The simple
two resistor model can be used with the thermal simulation of the application [2], or amore accurate and
complex model of the package can be used in the thermal simulation.

7.5 Experimental Determination

To determine the junction temperature of the device in the application after prototypes are available, the
thermal characterization parameter (‘¥ 1) can be used to determine the junction temperature with a
measurement of the temperature at the top center of the package case using the following equation:

Ty=Tr+(¥yr x Pp)

where:

¥ ;1 = thermal characterization parameter

T+ = thermocoupl e temperature on top of package

Pp = power dissipation in package
The thermal characterization parameter is measured per JESD51-2 specification published by JEDEC
using a40-gauge type T thermocouple epoxied to the top center of the package case. The thermocouple
should be positioned so that the thermocoupl e junction rests on the package. A small amount of epoxy is
placed over the thermocouple junction and over about 1 mm of wire extending from the junction. The

thermocouple wireis placed flat against the package case to avoid measurement errors caused by cooling
effects of the thermocouple wire.

MPC862/857T/857DSL PowerQUICC™ Family Hardware Specifications, Rev. 3
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Bus Signal Timing

Table 7. Bus Operation Timings (continued)

33 MHz 40 MHz 50 MHz 66 MHz
Num Characteristic Unit
Min Max Min Max Min Max Min Max

B32c |CLKOUT rising edge to BS valid-as | 7.60 | 14.30 | 6.30 | 13.00 | 5.00 | 11.80 | 3.80 | 10.50 | ns
requested by control bit BST3 in the
corresponding word in the UPM
(MAX =0.25 x B1 + 6.80)

B32d |CLKOUT falling edge to BS valid- as 9.40 | 18.00 | 7.60 | 16.00 | 13.30 | 14.10 | 11.30 | 12.30 | ns
requested by control bit BST1 in the
corresponding word in the UPM,
EBDF = 1 (MAX = 0.375 x B1 + 6.60)

B33 |CLKOUT falling edge to GPL valid-as | 1.50 | 6.00 | 1.50 | 6.00 | 1.50 | 6.00 | 1.50 | 6.00 | ns
requested by control bit GxT4 in the
corresponding word in the UPM
(MAX =0.00 x B1 + 6.00)

B33a |CLKOUT rising edge to GPL Valid-as | 7.60 | 14.30 | 6.30 | 13.00 | 5.00 | 11.80 | 3.80 | 10.50 | ns
requested by control bit GxT3 in the
corresponding word in the UPM
(MAX =0.25 x B1 + 6.80)

B34 |A(0:31), BADDR(28:30), and D(0:31) | 5.60 — 4.30 — 3.00 — 1.80 — ns
to CS valid - as requested by control bit
CST4 in the corresponding word in the
UPM (MIN = 0.25 x B1 - 2.00)

B34a |A(0:31), BADDR(28:30), and D(0:31) | 13.20 | — 1050 | — 8.00 — 5.60 — ns
to CS valid - as requested by control bit
CST1 in the corresponding word in the
UPM (MIN = 0.50 x B1 - 2.00)

B34b |A(0:31), BADDR(28:30), and D(0:31) | 20.70 | — |1670| — |13.00| — | 940 | — | ns
to CS valid - as requested by CST2 in
the corresponding word in UPM

(MIN = 0.75 x B1 - 2.00)

B35 |A(0:31), BADDR(28:30) to CS valid - | 5.60 — 4.30 — 3.00 — 1.80 — ns
as requested by control bit BST4 in the
corresponding word in the UPM

(MIN = 0.25 x B1 - 2.00)

B35a |A(0:31), BADDR(28:30), and D(0:31) | 13.20 | — 1050 | — 8.00 — 5.60 — ns
to BS valid - As Requested by BST1 in
the corresponding word in the UPM
(MIN = 0.50 x B1 - 2.00)

B35b |A(0:31), BADDR(28:30), and D(0:31) | 20.70 — 16.70 | — 13.00 | — 9.40 — ns
to BS valid - as requested by control bit
BST2 in the corresponding word in the
UPM (MIN =0.75 x B1 - 2.00)

B36 |A(0:31), BADDR(28:30), and D(0:31) | 5.60 — 4.30 — 3.00 — 1.80 — ns
to GPL valid as requested by control
bit GxT4 in the corresponding word in
the UPM (MIN = 0.25 x B1 - 2.00)

MPC862/857T/857DSL PowerQUICC™ Family Hardware Specifications, Rev. 3
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Table 7. Bus Operation Timings (continued)

Bus Signal Timing

33 MHz 40 MHz 50 MHz 66 MHz
Num Characteristic Unit
Min Max Min Max Min Max Min Max

B37 |UPWAIT valid to CLKOUT falling edge | 6.00 — 6.00 — 6.00 — 6.00 — ns
2 (MIN = 0.00 x B1 + 6.00)

B38 |CLKOUT falling edge to UPWAIT valid | 1.00 — 1.00 — 1.00 — 1.00 — ns
2 (MIN = 0.00 x B1 + 1.00)

B39 |AS valid to CLKOUT rising edge '3 700 | — |700| — |700| — |700]| — |ns
(MIN = 0.00 x B1 + 7.00)

B40 |A(0:31), TSIZ(0:1), RD/WR, BURST, | 7.00 — 700 | — |[700| — | 70| — | ns
valid to CLKOUT rising edge
(MIN = 0.00 x B1 + 7.00)

B41 |TS validto CLKOUT rising edge (setup | 7.00 — 7.00 — 7.00 — 7.00 — ns
time) (MIN = 0.00 x B1 + 7.00)

B42 |CLKOUT rising edge to TS valid (hold | 2.00 — 2.00 — 2.00 — 2.00 — ns
time) (MIN = 0.00 x B1 + 2.00)

B43 |AS negation to memory controller — TBD — TBD — TBD — TBD | ns
signals negation (MAX = TBD)

the maximum allowed jitter on EXTAL can be up to 2%.

The timings specified in B4 and B5 are based on full strength clock.

Phase and frequency jitter performance results are only valid if the input jitter is less than the prescribed value.

If the rate of change of the frequency of EXTAL is slow (l.e. it does not jump between the minimum and maximum
values in one cycle) or the frequency of the jitter is fast (l.e., it does not stay at an extreme value for a long time) then

The timing forB__R output is relevant when the MPC862/857T/857DSL is selected to work with external bus arbiter.
The timing for BG output is relevant when the MPC862/857T/857DSL is selected to work with internal bus arbiter.

For part speeds above 50MHz, use 9.80ns for B11a.

6 The timing required for_ﬁ input is relevant when the MPC862/857T/857DSL is selected to work with internal bus
arbiter. The timing for BG input is relevant when the MPC862/857T/857DSL is selected to work with external bus
arbiter.
For part speeds above 50MHz, use 2ns for B17.
The D(0:31) and DP(0:3) input timings B18 and B19 refer to the rising edge of the CLKOUT in which the TA input
signal is asserted.

® For part speeds above 50MHz, use 2ns for B19.

10 The D(0:31) and DP(0:3) input timings B20 and B21 refer to the falling edge of the CLKOUT. This timing is valid only
for read accesses controlled by chip-selects under control of the UPM in the memory controller, for data beats where
DLT3 = 1 in the UPM RAM words. (This is only the case where data is latched on the falling edge of CLKOUT.)

" The timing B30 refers to CS when ACS = 00 and to WE(0:3) when CSNT = 0.
2 The signal UPWAIT is considered asynchronous to the CLKOUT and synchronized internally. The timings specified

in B37 and B38 are specified to enable the freeze of the UPM output signals as described in Figure 19.

3 The AS signal is considered asynchronous to the CLKOUT. The timing B39 is specified in order to allow the behavior

specified in Figure 22.
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Bus Signal Timing

Figure 6 provides the timing for the synchronous output signals.
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Figure 6. Synchronous Output Signals Timing

Figure 7 provides the timing for the synchronous active pull-up and open-drain output signals.
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Figure 7. Synchronous Active Pull-Up Resistor and Open-Drain Outputs
Signals Timing
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Bus Signal Timing
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Bus Signal Timing

CLKOUT l—\—’ \ l—\—
_/ S
= / X
Al0:31]
828d < > <« » (B3
— v 7
cS \
X 7[
@ »—(B29c(B29g
— A
WE[0:3] #L /
7
- -
OE / B28a[B280. >

(o)

D[0:31], \

DP[0:3] Y
Figure 16. External Bus Write Timing (GPCM Controlled—TRLX = 0,1 CSNT = 1)

MPC862/857T/857DSL PowerQUICC™ Family Hardware Specifications, Rev. 3

Freescale Semiconductor 31



Bus Signal Timing
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Figure 18 provides the timing for the external bus controlled by the UPM.
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Bus Signal Timing

Figure 21 provides the timing for the synchronous external master access controlled by the GPCM.
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Figure 21. Synchronous External Master Access Timing
(GPCM Handled ACS = 00)

Figure 22 provides the timing for the asynchronous external master memory access controlled by the
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Figure 22. Asynchronous External Master Memory Access Timing
(GPCM Controlled—ACS = 00)
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Figure 23 provides the timing for the asynchronous external master control signals negation.
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Figure 23. Asynchronous External Master—Control Signals Negation Timing
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Bus Signal Timing

Table 8 providesinterrupt timing for the MPC862/857T/857DSL .
Table 8. Interrupt Timing

All Frequencies
Num Characteristic Unit
Min Max
I39  |TRQx valid to CLKOUT rising edge (set up time) 6.00 ns
140 | TRQx hold time after CLKOUT 2.00 ns
141 |TRQx pulse width low 3.00 ns
142  |TRQx pulse width high 3.00 ns
143 |TRQx edge-to-edge time 4xT oL ockouT —

1 The timings 139 and 140 describe the testing conditions under which the IRQ lines are tested when being
defined as level sensitive. The IRQ lines are synchronized internally and do not have to be asserted or

negated with reference to the CLKOUT.
The timings 141, 142, and 143 are specified to allow the correct function of the IRQ lines detection circuitry,
and has no direct relation with the total system interrupt latency that the MPC862/857T/857DSL is able to

support.

Figure 24 provides the interrupt detection timing for the external level-sensitive lines.

CLKOUT

(1)

Figure 24. Interrupt Detection Timing for External Level Sensitive Lines

Figure 25 provides the interrupt detection timing for the external edge-sensitive lines.
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Figure 25. Interrupt Detection Timing for External Edge Sensitive Lines
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Table 9 shows the PCMCIA timing for the MPC862/857T/857DSL .

Table 9. PCMCIA Timing

Bus Signal Timing

Num

Characteristic

33 MHz

40 MHz

50 MHz

66 MHz

Min

Max

Min

Max

Min

Max

Min

Max

Unit

P44

A(0:31), REG valid to PCMCIA
Strobe asserted. ! (MIN = 0.75 x
B1 - 2.00)

20.70

16.70

13.00

9.40

ns

P45

A(0:31), REG valid to ALE
negation.” (MIN = 1.00 x B1 -
2.00)

28.30

23.00

18.00

13.20

ns

P46

CLKOUT to REG valid (MAX =
0.25 x B1 + 8.00)

7.60

15.60

6.30

14.30

5.00

13.00

3.80

11.80

ns

P47

CLKOUT to REG Invalid. (MIN =
0.25 x B1 + 1.00)

8.60

7.30

6.00

4.80

ns

P48

CLKOUT to CE1, CE2 asserted.
(MAX =0.25 x B1 + 8.00)

7.60

15.60

6.30

14.30

5.00

13.00

3.80

11.80

ns

P49

CLKOUT to CE1, CE2 negated.
(MAX = 0.25 x B1 + 8.00)

7.60

15.60

6.30

14.30

5.00

13.00

3.80

11.80

ns

P50

CLKOUT to PCOE, IORD, PCWE,
IOWR assert time. (MAX = 0.00 x
B1 + 11.00)

11.00

11.00

11.00

11.00

ns

P51

CLKOUT to PCOE, IORD, PCWE,
IOWR negate time. (MAX = 0.00 x
B1 + 11.00)

2.00

11.00

2.00

11.00

2.00

11.00

2.00

11.00

ns

P52

CLKOUT to ALE assert time
(MAX =0.25 x B1 + 6.30)

7.60

13.80

6.30

12.50

5.00

11.30

3.80

10.00

ns

P53

CLKOUT to ALE negate time
(MAX = 0.25 x B1 + 8.00)

15.60

14.30

13.00

11.80

ns

P54

PCWE, IOWR negated to D(0:31)
invalid.! (MIN = 0.25 x B1 - 2.00)

5.60

4.30

3.00

1.80

ns

P55

WAITA and WAITB valid to
CLKOUT rising edge." (MIN =
0.00 x B1 + 8.00)

8.00

8.00

8.00

8.00

ns

P56

CLKOUT rising edge to WAITA
and WAITB invalid. (MIN =0.00 x
B1 + 2.00)

2.00

2.00

2.00

2.00

ns

1 PSST = 1. Otherwise add PSST times cycle time.
PSHT = 0. Otherwise add PSHT times cycle time.

These synchronous timings define when the WAITx signals are detected in order to freeze (or relieve) the PCMCIA
current cycle. The WAITx assertion will be effective only if it is detected 2 cycles before the PSL timer expiration. See

PCMCIA Interface in the MPC862 PowerQUICC User s Manual.
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CPM Electrical Characteristics
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Figure 48. SDACK Timing Diagram—Peripheral Write, Internally-Generated TA
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Figure 49. SDACK Timing Diagram—Peripheral Read, Internally-Generated TA
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CPM Electrical Characteristics

L1TCLK —
(FE=0, CE=0) y \ / / \ / \ / \

(Input) —— Q 7

71 = < 70
—>>| (—@

L1ITCLK —— —
(FE=1, CE=1) / \ N / \ / \ /

(Input) Q_i— _ I

73 > |

L1TSYNC + ]
(Input) L
—>>

> =)
BITO ><
80

L1TXD
(Output)

A
Y

&)

ﬁ;ﬁ (o
L1ST(4-1)
(Output)

Figure 54. Sl Transmit Timing Diagram (DSC = 0)

MPC862/857T/857DSL PowerQUICC™ Family Hardware Specifications, Rev. 3

Freescale Semiconductor 55



CPM Electrical Characteristics

11.7 SCC in NMSI Mode Electrical Specifications

Table 20 providesthe NM S| external clock timing.
Table 20. NMSI External Clock Timing

All Frequencies
Num Characteristic Unit
Min Max
100 |RCLK1 and TCLK1 width high 1 1/SYNCCLK — ns
101 RCLK1 and TCLK1 width low 1/SYNCCLK +5 — ns
102 |RCLK1 and TCLK1 rise/fall time — 15.00 ns
103 | TXD1 active delay (from TCLK1 falling edge) 0.00 50.00 ns
104 |RTST active/inactive delay (from TCLK1 falling edge) 0.00 50.00 ns
105 |CTSH setup time to TCLK1 rising edge 5.00 — ns
106 |RXD1 setup time to RCLK1 rising edge 5.00 — ns
107 | RXD1 hold time from RCLK1 rising edge 2 5.00 — ns
108 |CD1 setup Time to RCLK1 rising edge 5.00 — ns

' The ratios SyncCLK/RCLK1 and SyncCLK/TCLK1 must be greater than or equal to 2.25/1.
Also applies to CD and CTS hold time when they are used as an external sync signal.

Table 21 providesthe NM S| internal clock timing.
Table 21. NMSI Internal Clock Timing

All Frequencies
Num Characteristic Unit
Min Max
100 |RCLK1 and TCLK1 frequency1 0.00 SYNCCLK/3 MHz
102 |RCLK1 and TCLK1 rise/fall time — — ns
103 | TXD1 active delay (from TCLK1 falling edge) 0.00 30.00 ns
104 |RTST active/inactive delay (from TCLK1 falling edge) 0.00 30.00 ns
105 |CTSH setup time to TCLKT1 rising edge 40.00 — ns
106 |RXD1 setup time to RCLK1 rising edge 40.00 — ns
107 | RXD1 hold time from RCLK1 rising edge 2 0.00 — ns
108 |CD1 setup time to RCLK1 rising edge 40.00 — ns

' The ratios SyncCLK/RCLK1 and SyncCLK/TCLK1 must be greater or equal to 3/1.
Also applies to CD and CTS hold time when they are used as an external sync signals.

MPC862/857T/857DSL PowerQUICC™ Family Hardware Specifications, Rev. 3
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CPM Electrical Characteristics
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Figure 68. SPI Slave (CP = 0) Timing Diagram
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Mechanical Data and Ordering Information

Table 35. Pin Assignments (continued)

Name Pin Number Type
IP_A6 T6 Input
UTPB_Split6>
MII-TXERR
IP_A7 T3 Input
UTPB_Split72
MII-RXDV
ALE_B J1 Bidirectional
DSCK/ATA Three-state
IP_BJ[0:1] H2, J3 Bidirectional
IWP[0:1]
VFLS[0:1]
IP_B2 J2 Bidirectional
101S16_B Three-state
AT2
IP_B3 G1 Bidirectional
IWP2
VF2
IP_B4 G2 Bidirectional
LWPO
VFO
IP_B5 Ja Bidirectional
LWP1
VF1
IP_B6 K3 Bidirectional
DSDI Three-state
ATO
IP_B7 HA1 Bidirectional
PTR Three-state
AT3
OPO L4 Bidirectional
MII-TXDO
UtpClk_Split?
OP1 L2 OQutput
OoP2 L1 Bidirectional
MODCK1
STS
OP3 M4 Bidirectional
MODCK2
DSDO
BADDR30 K4 OQutput
REG
BADDR][28:29] M3, M2 Output
AS L3 Input

MPC862/857T/857DSL PowerQUICC™ Family Hardware Specifications, Rev. 3
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Table 35. Pin Assignments (continued)

Name

Pin Number

Type

PB21
SMTXD2
L1CLKOB
PHSEL1 '
TXADDR1 2

K16

Bidirectional
(Optional: Open-drain)

PB20
SMRXD2
L1CLKOA
PHSELQ'
TXADDRO0?

L16

Bidirectional
(Optional: Open-drain)

PB19
RTS1
L1STH1

N19

Bidirectional
(Optional: Open-drain)

PB18
RXADDR42
RTS2
L1ST2

N17

Bidirectional
(Optional: Open-drain)

PB17
L1RQDb
L1ST3
RTS3
PHREQ1"
RXADDR12

P18

Bidirectional
(Optional: Open-drain)

PB16
L1RQa
L1ST4
RTS4
PHREQO'
RXADDR0?

N16

Bidirectional
(Optional: Open-drain)

PB15
BRGO3
TxClav

R17

Bidirectional

PB14
RXADDR22
RSTRTH

u18

Bidirectional

PC15
DREQO
RTS1
L1ST1
RxClav

D16

Bidirectional

PC14
DREQ1
RTS2
L1ST2

D18

Bidirectional
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Mechanical Data and Ordering Information

4X

¢
I

> <

> S
\ e
D2 |
TOP VIEW
A2—|
A3—
Al1—
A
&I SIDE VIEW
— 18X e
| NOTES:
(8 89392929892929298 3] 1. Dimensions and tolerancing per ASME Y14.5M,
U|00000000006000000000 T 1994.
T|00000000006000000000 - . i .
R|0000000000000000000 2. Dimensions in millimeters.
P|0000000000000000000 . . . . .
N|0000000000000000000 3. Dimensionb isthe maximum solderball diameter
M|[©000000000000000000
| 0000000000000000000 measured parallel to datum C.
Pe—eeeeooooe§eooooeeee—— I:EII
J|0000000000000000000
H| 0000000000000000000
D|0000000000000000000 DIM| MIN MAX
C|0000000000000000000
i Al oo
APSPLRAR R EN AL az | ooe T iae
357XCb A2 0.95 1.35
A3 0.70 0.90
BOTTOMVIEW || 0.3 @ |C A‘B‘ b | 060 [ 090
D 25.00 BSC
Q} @ 0'15@ ¢ D1 22.86 BSC
D2 | 22.40 | 22.60
e 1.27 BSC
E 25.00 BSC
E1 22.86 BSC
E2 | 22.40 | 22.60

Case No. 1103-01

Figure 78. Mechanical Dimensions and Bottom Surface Nomenclature
of the PBGA Package
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