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T The MPC859P has a 16-Kbyte instruction cache and a 8-Kbyte data cache.

* The MPC859DSL does not contain SMC2 nor the time slot assigner, and provides eight SDMA
controllers.

Figure 2. MPC859P/859T/MPC859DSL Block Diagram
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Power Dissipation

5 Power Dissipation

Table 5 shows power dissipation information. The modes are 1:1, where CPU and bus speeds are equal, and 2:1
mode, where CPU frequency is twice the bus speed.

Table 5. Power Dissipation (Pp)

Die Revision Bus Mode Freg:(:jncy Typical ' | Maximum?2 | Unit
0 1:1 50 MHz 110 140 mwW

66 MHz 150 180 mwW

2:1 66 MHz 140 160 mwW

80 MHz 170 200 mwW

100 MHz 210 250 mwW

133 MHz 260 320 mwW

1 Typical power dissipation at VDDL and VDDSYN is at 1.8 V. and VDDH is at 3.3 V.
2 Maximum power dissipation at VDDL and VDDSYN is at 1.9 V, and VDDH is at 3.465 V.

NOTE

Valuesin Table 5 represent VDDL based power dissipation and
do not include I/O power dissipation over VDDH. 1/O power
dissipation varies widely by application due to buffer current,
depending on external circuitry. The VDDSYN power
dissipation is negligible.

6 DC Characteristics

Table 6 shows the DC electrical characteristics for the MPC866/859.
Table 6. DC Electrical Specifications

Characteristic Symbol Min Max Unit

Operating voltage VDDL (core) 1.7 1.9 Vv
VDDH (I/O) 3.135 3.465 \
VDDSYN ' 1.7 1.9 v
Difference between — 100 mV
VDDL to VDDSYN

Input high voltage (all inputs except EXTAL and VIH 2.0 3.465 \"

EXTCLK) 2

MPC866/MPC859 Hardware Specifications, Rev. 2
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Bus Signal Timing

This recommendation particularly applies to the address and data buses. Maximum PC trace lengths of 6” are
recommended. Capacitance cal culations should consider al deviceloads aswell as parasitic capacitances dueto the
PC traces. Attention to proper PCB layout and bypassing becomes especially critical in systems with higher
capacitive | oads because these | oads create higher transient currentsinthe V pp and GND circuits. Pull up al unused
inputs or signals that will be inputs during reset. Special care should be taken to minimize the noise levels on the

PLL supply pins. For more information, please refer to Section 14.4.3, Clock Synthesizer Power (VDDSY N,
VSSSYN, VSSSYN1), in the MPC866 User’s Manual.

10 Bus Signal Timing

The maximum bus speed supported by the MPC866/859 is 66 MHz. Higher-speed parts must be operated in
hal f-speed bus mode (for example, an MPC866/859 used at 100 MHz must be configured for a 50-MHz bus).
Table 7 and Table 8 show the frequency ranges for standard part frequencies.

Table 7. Frequency Ranges for Standard Part Frequencies (1:1 Bus Mode)

Part Freq 50 MHz 66 MHz
Min Max Min Max
Core 40 50 40 66.67
Bus 40 50 40 66.67
Table 8. Frequency Ranges for Standard Part Frequencies (2:1 Bus Mode)
Part 50 MHz 66 MHz 100 MHz 133 MHz
Freq
Min Max Min Max Min Max Min Max
Core 40 50 40 66.67 40 100 40 133.34
Bus 20 25 20 33.33 20 50 20 66.67

Table 9 shows the timings for the MPC866/859 at 33, 40, 50, and 66 MHz bus operation. The timing for the
MPC866/859 bus shown in this table assumes a 50-pF load for maximum delays and a 0-pF load for minimum
delays. CLKOUT assumes a 100-pF load maximum del ay.

Table 9. Bus Operation Timings

33 MHz 40 MHz 50 MHz 66 MHz
Num Characteristic Unit
Min Max Min Max Min Max Min Max
B1 |Bus Period (CLKOUT) See Table 7 — — — — — — — — ns
B1a |EXTCLK to CLKOUT phase skew -2 +2 -2 +2 -2 +2 -2 +2 ns
B1b | CLKOUT frequency jitter peak-to-peak| — 1 — 1 — 1 — 1 ns
B1c | Frequency jitter on EXTCLK — 0.50 — 0.50 — 0.50 — 050 | %

MPC866/MPC859 Hardware Specifications, Rev. 2
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Table 9. Bus Operation Timings (continued)

Bus Signal Timing

Num

Characteristic

33 MHz

40 MHz

50 MHz

66 MHz

Min

Max

Min

Max

Min

Max

Min

Max

Unit

B30

CS, WE(0:3) negated to A(0:31),
BADDR(28:30) invalid GPCM write
access / (MIN = 0.25 x B1 —2.00)

5.60

4.30

3.00

1.80

ns

B30a

WE(0:3) negated to A(0:31),
BADDR(28:30) invalid GPCM, write
access, TRLX =0, CSNT =1, CS
negated to A(0:31) invalid GPCM write
access TRLX =0,CSNT =1 ACS=10,
or ACS ==11, EBDF =0 (MIN = 0.50 x
B1—2.00)

13.20

10.50

8.00

5.60

ns

B30b

WE(0:3) negated to A(0:31) invalid
GPCM BADDR(28:30) invalid GPCM
write access, TRLX =1, CSNT=1.CS
negated to A(0:31) invalid GPCM write
access TRLX =1, CSNT =1, ACS =
10, or ACS == 11 EBDF =0 (MIN =
1.50 x B1 - 2.00)

43.50

35.50

28.00

20.70

ns

B30c

WE(0:3) negated to A(0:31),
BADDR(28:30) invalid GPCM write
access, TRLX =0, CSNT =1.CS
negated to A(0:31) invalid GPCM write
access, TRLX =0, CSNT =1 ACS =
10,ACS==11,EBDF =1 (MIN=0.375
x B1—3.00)

8.40

6.40

4.50

2.70

ns

B30d

WE(0:3) negated to A(0:31),
BADDR(28:30) invalid GPCM write
access TRLX = 1, CSNT =1, CS
negated to A(0:31) invalid GPCM write
access TRLX=1,CSNT=1,ACS=10
or11, EBDF =1

38.67

31.38

24.50

17.83

ns

B31

CLKOUT falling edge to CS valid, as
requested by control bit CST4 in the
corresponding word in the UPM (MAX
=0.00 X B1 + 6.00)

1.50

6.00

1.50

6.00

1.50

6.00

1.50

6.00

ns

B31a

CLKOUT falling edge to CS valid, as
requested by control bit CST1 in the
corresponding word in the UPM (MAX
=0.25 x B1 + 6.80)

7.60

14.30

6.30

13.00

5.00

11.80

3.80

10.50

ns

B31b

CLKOUT rising edge to CS valid, as
requested by control bit CST2 in the
corresponding word in the UPM (MAX
=0.00 x B1 + 8.00)

1.50

8.00

1.50

8.00

1.50

8.00

1.50

8.00

ns

B31c

CLKOUT rising edge to CS valid, as
requested by control bit CST3 in the
corresponding word in the UPM (MAX
=0.25 xB1 + 6.30)

7.60

13.80

6.30

12.50

5.00

11.30

3.80

10.00

ns
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Bus Signal Timing

Figure 6 shows the timing for the external clock.

CLKOUT

I

y

Figure 6. External Clock Timing

Figure 7 shows the timing for the synchronous output signals.
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Output U
Signals >*<k
B8a
J;Fz
Output U
Signals >—<§
B8b
g
Output >7(l \
Signals N /

Figure 7. Synchronous Output Signals Timing
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Bus Signal Timing
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Figure 15. External Bus Read Timing (GPCM Controlled—TRLX =0 or 1, ACS = 10, ACS = 11)
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Bus Signal Timing

Figure 20 shows the timing for the asynchronous asserted UPWAIT signal controlled by the UPM.

CLKOUT I: / \ / \
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Figure 20. Asynchronous UPWAIT Asserted Detection in UPM Handled Cycles Timing

Figure 21 shows the timing for the asynchronous negated UPWAIT signal controlled by the UPM.
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Figure 21. Asynchronous UPWAIT Negated Detection in UPM Handled Cycles Timing
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Bus Signal Timing

Figure 23 shows the timing for the asynchronous external master memory access controlled by the GPCM.
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RIW
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Figure 23. Asynchronous External Master Memory Access Timing (GPCM Controlled—ACS = 00)

Figure 24 shows the timing for the asynchronous external master control signals negation.

@)

@)&_ﬁ 0:3],
OE,GPLx,
BS[0:3]

Figure 24. Asynchronous External Master—Control Signals Negation Timing

Table 10 shows the interrupt timing for the M PC866/859.
Table 10. Interrupt Timing

All Frequencies
Num Characteristic ! Unit
Min Max
I39 |TRQx valid to CLKOUT rising edge (setup 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 |IRQx edge-to-edge time 4xTcLockouT | — —

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 MPC866/859 is able to support.

MPC866/MPC859 Hardware Specifications, Rev. 2
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Bus Signal Timing

Table 14 shows the reset timing for the M PC866/859.
Table 14. Reset Timing

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

R69 CLKOUT to HRESET high impedance |— 20.00 |— 20.00 |— 20.00 |— 20.00 [ns

(MAX =0.00 x B1 + 20.00)
R70 CLKOUT to SRESET high impedance |— 20.00 |— 20.00 | — 20.00 | — 20.00 | ns

(MAX =0.00 x B1 + 20.00)
R71 RSTCONF pulse width (MIN = 17.00 x |515.20 | — 425.00 | — 340.00 | — 257.60 | — ns

B1)
R72 |— — — — — — — — — —

Configuration data to HRESET rising 504.50 |— 425.00 | — 350.00 | — 277.30 | — ns
R73 |edge setup time (MIN = 15.00 x B1 +

50.00)

Configuration data to RSTCONF rising |350.00 | — 350.00 | — 350.00 | — 350.00 | — ns
R74 |edge setup time (MIN = 0.00 x B1 +

350.00)

Configuration data hold time after 0.00 — 0.00 — 0.00 — 0.00 — ns
R75 | RSTCONF negation (MIN =0.00 x B1 +

0.00)

Configuration data hold time after 0.00 — 0.00 — 0.00 — 0.00 — ns
R76 |HRESET negation (MIN =0.00 x B1 +

0.00)

HRESET and RSTCONF assertedto | — 25.00 |— 25.00 | — 25.00 | — 25.00 | ns
R77 |data out drive (MAX =0.00 x B1 +

25.00)
R78 RSTCONF negated to data out high — 25.00 |— 25.00 | — 25.00 | — 25.00 | ns

impedance (MAX =0.00 x B1 + 25.00)

CLKOUT of last rising edge before chip | — 25.00 | — 25.00 | — 25.00 | — 25.00 | ns
R79 |three-states HRESET to data out high

impedance (MAX =0.00 x B1 + 25.00)
R80 |DSDI, DSCK setup (MIN =3.00xB1) [90.90 |— 75.00 |— 60.00 |— 4550 |— ns

DSDI, DSCK hold time (MIN=0.00xB1 |0.00 |— 0.00 |— 0.00 |— 0.00 |— ns
R81

+ 0.00)

SRESET negated to CLKOUT rising 24240 |— 200.00 | — 160.00 | — 121.20 | — ns
R82 |edge for DSDI and DSCK sample (MIN

=8.00 x B1)

MPC866/MPC859 Hardware Specifications, Rev. 2
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IEEE 1149.1 Electrical Specifications

Figure 36 shows the reset timing for the debug port configuration.

wor /S N/ N/

SRESET J

R80 -

DSCK, DSDI

Figure 36. Reset Timing—Debug Port Configuration

11 IEEE 1149.1 Electrical Specifications

Table 15 shows the JTAG timings for the MPC866/859 shown in Figure 37 through Figure 40.
Table 15. JTAG Timing

All Frequencies
Num Characteristic Unit

Min Max
Jg2 TCK cycle time 100.00 — ns
J83 TCK clock pulse width measured at 1.5 V 40.00 — ns
Jg4 TCK rise and fall times 0.00 10.00 ns
Jas TMS, TDI data setup time 5.00 — ns
J86 TMS, TDI data hold time 25.00 — ns
Jg7 TCK low to TDO data valid — 27.00 ns
J8s TCK low to TDO data invalid 0.00 — ns
J89 TCK low to TDO high impedance — 20.00 ns
J90 | TRST assert time 100.00 — ns
Jo1 TRST setup time to TCK low 40.00 — ns
Jo2 TCK falling edge to output valid — 50.00 ns
Jo3 TCK falling edge to output valid out of high impedance — 50.00 ns
Jo4 TCK falling edge to output high impedance — 50.00 ns
Jo5 Boundary scan input valid to TCK rising edge 50.00 — ns
J96 TCK rising edge to boundary scan input invalid 50.00 — ns

MPC866/MPC859 Hardware Specifications, Rev. 2
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CPM Electrical Characteristics
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Figure 57. IDL Timing

MPC866/MPC859 Hardware Specifications, Rev. 2

Freescale Semiconductor

60



CPM Electrical Characteristics
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Figure 60. HDLC Bus Timing Diagram

12.8 Ethernet Electrical Specifications

Table 24 shows the Ethernet timings as shown in Figure 61 through Figure 65.
Table 24. Ethernet Timing

All Frequencies
Num Characteristic Unit
Min Max
120 | CLSN width high 40 — ns
121 | RCLK1 rise/fall time — 15 ns
122 | RCLK1 width low 40 — ns
123 | RCLK1 clock period ! 80 120 ns
124 |RXD1 setup time 20 — ns
125 | RXD1 hold time 5 — ns
126 | RENA active delay (from RCLK1 rising edge of the last data bit) 10 — ns
127 | RENA width low 100 — ns
128 | TCLK1 rise/fall time — 15 ns
129 | TCLK1 width low 40 — ns
130 | TCLK1 clock period 1 99 101 ns
131 | TXD1 active delay (from TCLK1 rising edge) — 50 ns
132 | TXD1 inactive delay (from TCLK1 rising edge) 6.5 50 ns
133 | TENA active delay (from TCLK1 rising edge) 10 50 ns

MPC866/MPC859 Hardware Specifications, Rev. 2
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CPM Electrical Characteristics

12.10SPI Master AC Electrical Specifications

Table 26 shows the SPI master timings as shown in Figure 67 and Figure 68.
Table 26. SPI Master Timing

All Frequencies
Num Characteristic Unit
Min Max
160 |MASTER cycle time 4 1024 tCyc
161 MASTER clock (SCK) high or low time 2 512 teye
162 |MASTER data setup time (inputs) 15 — ns
163 | Master data hold time (inputs) 0 — ns
164 | Master data valid (after SCK edge) — 10 ns
165 | Master data hold time (outputs) 0 — ns
166 |Rise time output — 15 ns
167 | Fall time output — 15 ns
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Figure 67. SPI Master (CP = 0) Timing Diagram
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CPM Electrical Characteristics
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12.1212C AC Electrical Specifications

Figure 70. SPI Slave (CP = 1) Timing Diagram
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FEC Electrical Characteristics

Table 36. MIl Serial Management Channel Timing

Num Characteristic Min Max Unit

M13 MII_MDIO (input) to MIl_MDC rising edge hold 0 — ns

M14 MII_MDC pulse width high 40% 60% MII_MDC period
M15 MII_MDC pulse width low 40% 60% MII_MDC period

Figure 77 shows the M1l serial management channel timing diagram.

M14
D L I E—

MM15
MII_MDC (output)

M10

MII_MDIO (output)

M11

MII_MDIO (input)

.%
M12

M13
Figure 77. MIl Serial Management Channel Timing Diagram
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Mechanical Data and Ordering Information

15.1 Pin Assignments

Figure 78 shows the top view pinout of the PBGA package. For additional information, see the MPC866

Power QUICC Family User’s Manual.

NOTE: This is the top view of the device.
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Figure 78. Pinout of the PBGA Package
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Mechanical Data and Ordering Information

Table 39. Pin Assignments

Table 39 contains a list of the MPC866 input and output signals and shows multiplexing and pin assignments.

Name Pin Number Type
AJ0:31] B19, B18, A18, C16, B17, A17,B16, A16, D15, C15, B15, A15, Bidirectional
C14,B14, A14,D12,C13,B13,D9,D11,C12,B12,B10,B11, C11, | Three-state
D10, C10, A13, A10, A12, A11, A9
TSIZ0 B9 Bidirectional
REG Three-state
TSIZ1 (0°] Bidirectional
Three-state
RD/WR B2 Bidirectional
Three-state
BURST F1 Bidirectional
Three-state
BDIP D2 Output
GPL_B5
TS F3 Bidirectional
Active Pull-up
TA c2 Bidirectional
Active Pull-up
TEA D1 Open-drain
BI E3 Bidirectional
Active Pull-up
IRQ2 H3 Bidirectional
RSV Three-state
IRQ4 K1 Bidirectional
KR Three-state
RETRY
SPKROUT
CR F2 Input
IRQ3
D[0:31] W14, W12, W11, W10, W13, W9, W7, W6, U13, T11, V11, U11, Bidirectional
T13, V13, V10, T10, U10, T12, V9, U9, V8, U8, T9, U12, V7, T8, Three-state
u7,Vv12, Ve, W5, U6, T7
DPO V3 Bidirectional
IRQ3 Three-state
DP1 V5 Bidirectional
IRQ4 Three-state
DP2 W4 Bidirectional
IRQ5 Three-state
DP3 V4 Bidirectional
IRQ6 Three-state
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Mechanical Data and Ordering Information

Table 39. Pin Assignments (continued)

Name Pin Number Type
PA5 N18 Bidirectional
CLK3
L1TCLKA
BRGO2
TIN2
PA4 P19 Bidirectional
CLK4
TOUT2
PA3 P17 Bidirectional
CLK5
BRGOS3
TIN3
PA2 R18 Bidirectional
CLKe6
TOUTS
L1RCLKB
PA1 T19 Bidirectional
CLK7
BRGO4
TIN4
PAO u19 Bidirectional
CLK8
TOUT4
L1TCLKB
PB31 Cc17 Bidirectional
SPISEL (Optional: Open-drain)
REJECT1
PB30 C19 Bidirectional
SPICLK (Optional: Open-drain)
RSTRT2
PB29 E16 Bidirectional
SPIMOSI (Optional: Open-drain)
PB28 D19 Bidirectional
SPIMISO (Optional: Open-drain)
BRGO4
PB27 E19 Bidirectional
12CSDA (Optional: Open-drain)
BRGO1
PB26 F19 Bidirectional
12CSCL (Optional: Open-drain)
BRGO2
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Mechanical Data and Ordering Information

Table 39. Pin Assignments (continued)

Name Pin Number Type
PB25 J16 Bidirectional
RXADDR3? (Optional: Open-drain)
SMTXD1
PB24 J18 Bidirectional
TXADDR3? (Optional: Open-drain)
SMRXD1
PB23 K17 Bidirectional
TXADDR22 (Optional: Open-drain)
SDACK1
SMSYN1
PB22 L19 Bidirectional
TXADDR42 (Optional: Open-drain)
SDACK2
SMSYN2
PB21 K16 Bidirectional
SMTXD2 (Optional: Open-drain)
L1CLKOB
PHSEL1
TXADDR1 2
PB20 L16 Bidirectional
SMRXD2 (Optional: Open-drain)
L1CLKOA
PHSELO'
TXADDRO?
PB19 N19 Bidirectional
RTST (Optional: Open-drain)
L1ST1
PB18 N17 Bidirectional
RXADDR42 (Optional: Open-drain)
RTS2
L1ST2
PB17 P18 Bidirectional
L1RQb (Optional: Open-drain)
L1ST3
RTS3
PHREQ1'
RXADDR12
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Mechanical Data and Ordering Information

Table 39. Pin Assignments (continued)

Name

Pin Number

Type

PC7
CTS3
L1TSYNCB
SDACK2

M16

Bidirectional

PC6
CD3
L1RSYNCB

R19

Bidirectional

PC5

CTS4
L1TSYNCA
SDACK1

T18

Bidirectional

PC4
CD4
L1RSYNCA

T17

Bidirectional

PD15
L1TSYNCA
MII-RXD3
UTPBO

u17

Bidirectional

PD14
L1RSYNCA
MII-RXD2
UTPB1

V19

Bidirectional

PD13
L1TSYNCB
MII-RXDA1
uTPB2

V18

Bidirectional

PD12
L1RSYNCB
MII-MDC
UTPB3

R16

Bidirectional

PD11
RXD3
MII-TXERR
RXENB

T16

Bidirectional

PD10
TXD3
MII-RXDO
TXENB

W18

Bidirectional
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