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Features

* Thirty-two address lines

* Memory controller (eight banks)
— Contains complete dynamic RAM (DRAM) controller
— Each bank can be a chip select or RAS to support a DRAM bank
— Upto 30 wait states programmable per memory bank

— Gluedlessinterfaceto DRAM, SIMMS, SRAM, EPROMs, Flash EPROMSs, and other memory
devices

— DRAM controller programmable to support most size and speed memory interfaces
— Four CASlines, four WE lines, and one OE line
— Boot chip-select available at reset (options for 8-, 16-, or 32-bit memory)
— Variable block sizes (32 Kbytes—256 Mbytes)
— Selectable write protection
— On-chip bus arbitration logic
* General-purpose timers
— Four 16-bit timers or two 32-bit timers
— Gate mode can enable/disable counting
— Interrupt can be masked on reference match and event capture

» Two Fast Ethernet controllers (FEC)—Two 10/100 Mbps Ethernet/| EEE Std. 802.3® CDMA/CS
that interface through MI1 and/or RMII interfaces

» System integration unit (SIU)
— Bus monitor
— Software watchdog
— Periodic interrupt timer (PIT)
— Clock synthesizer
— Decrementer and time base
— Reset controller
— IEEE 1149.1™ Sd. test access port (JTAG)

» Security engineis optimized to handle all the algorithms associated with |Psec, SSL/TLS, SRTPR,
|EEE 802.11i® standard, and iSCSI processing. Available on the MPC875, the security engine
contains a crypto-channel, a controller, and a set of crypto hardware accelerators (CHAS). The
CHAs are:

— Data encryption standard execution unit (DEU)
— DES, 3DES
— Two key (K1, K2, K1) or three key (K1, K2, K3)
— ECB and CBC modes for both DES and 3DES
— Aadvanced encryption standard unit (AESU)
— Implements the Rijndael symmetric key cipher

MPC875/MPC870 PowerQUICC™ Hardware Specifications, Rev. 4
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Layout Practices

Table 7. Mandatory Reset Configuration of MPC875/MPC870 (continued)

Register/Configuration Field (E\a/i?:;ri/)

PADIR (Port A data direction register) PADIR[5:9] 0
PADIR[12:13]

PBPAR (Port B pin assignment register) PBPAR[14:18] 0
PBPAR[20:22]

PBDIR (Port B data direction register) PBDIR[14:8] 0
PBDIR[20:22]

PCPAR (Port C pin assignment register) PCPAR[4:5] 0
PCPAR[8:9]
PCPAR[14]

PCDIR (Port C data direction register) PCDIR[4:5] 0
PCDIR[8:9]
PCDIR[14]

PDPAR (Port D pin assignment register) PDPAR[3:7] 0
PDPAR[9:5]

PDDIR (Port D data direction register) PDDIR[3:7] 0
PDDIR[9:15]

10 Layout Practices

Each Vpp pin on the MPC875/M PC870 should be provided with a low-impedance path to the board's
supply. Each GND pin should likewise be provided with a low-impedance path to ground. The power
supply pins drive distinct groups of logic on chip. The V5 power supply should be bypassed to ground
using at least four 0.1-pF bypass capacitors located as close as possible to the four sides of the package.
Each board designed should be characterized and additional appropriate decoupling capacitors should be
used if required. The capacitor |eads and associated printed-circuit traces connecting to chip Vpp and
GND should be kept to less than half an inch per capacitor lead. At a minimum, afour-layer board
employing two inner layers as Vpp and GND planes should be used.

All output pins on the MPC875/MPC870 have fast rise and fall times. Printed circuit (PC) trace
interconnection length should be minimized in order to minimize undershoot and reflections caused by
these fast output switching times. This recommendation particularly appliesto the address and data buses.
Maximum PC trace lengths of 6 inches are recommended. Capacitance cal culations should consider all
device loads as well as parasitic capacitances due to the PC traces. Attention to proper PCB layout and
bypassing becomes especially critical in systems with higher capacitive |oads because these loads create
higher transient currentsin the Vpp 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 levelson the PLL supply pins. For
more information, refer to Section 14.4.3, “ Clock Synthesizer Power (Vppsyn: Vsssyns Vsssyny): 1N
the MPC885 Power QUICC™ Family Reference Manual.

MPC875/MPC870 PowerQUICC™ Hardware Specifications, Rev. 4
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Bus Signal Timing

Table 10. Bus Operation Timings (continued)

33 MHz 40 MHz 66 MHz 80 MHz
Num Characteristic Unit
Min Max Min Max Min Max Min Max

B2 |CLKOUT pulse width low (MIN = 0.4 x B1, 121 | 182 | 100 | 150 | 61 | 91 | 50 | 75 | ns
MAX = 0.6 x B1)

B3 |CLKOUT pulse width high (MIN=0.4xB1, | 121 | 182 | 10.0 | 150 | 6.1 | 91 | 50 | 75 | ns
MAX = 0.6 x B1)

B4 CLKOUT rise time — 4.00 — 4.00 — 4.00 — 4.00 ns
B5 |CLKOUT fall time — | 400 | — |400| — | 400 | — | 400 | ns
B7 |CLKOUT to A(0:31), BADDR(28:30), RD/WR, | 760 | — | 630 | — | 380 | — | 313 | — ns

BURST, D(0:31) output hold (MIN = 0.25 x B1)

B7a |CLKOUT to TSIZ(0:1), REG, RSV, BDIP,PTR | 760 | — | 630 | — |380| — | 313 | — | ns
output hold (MIN = 0.25 x B1)

B7b |CLKOUTtoBR, BG, FRZ, VFLS(0:1),VF(0:2) | 760 | — | 630 | — |38 | — | 313 | — ns
IWP(0:2), LWP(0:1), STS output hold
(MIN = 0.25 x B1)

B8 |CLKOUT to A(0:31), BADDR(28:30), RD/WR, | — [1380| — |1250| — [1000| — | 943 | ns
BURST, D(0:31) valid (MAX = 0.25 x B1 + 6.3)

B8a |CLKOUT to TSIZ(0:1), REG, RSV, BDIP,PTR | — |1380| — |1250| — |10.00| — | 943 | ns
valid (MAX = 0.25 x B1 + 6.3)

B8b |CLKOUT to BR, BG, VFLS(0:1), VF(0:2), — |1380| — |1250| — |10.00| — | 943 | ns
IWP(0:2), FRZ, LWP(0:1), STS valid 2
(MAX = 0.25 x B1 + 6.3)

B9 |CLKOUT to A(0:31), BADDR(28:30), RD/WR, | 7.60 |13.80 | 6.30 | 12.50 | 3.80 |10.00 | 3.13 | 9.43 | ns
BURST, D(0:31), TSIZ(0:1), REG, RSV, PTR
High-Z (MAX = 0.25 x B1 + 6.3)

B11l |CLKOUT to TS, BB assertion 7.60 |13.60| 6.30 |12.30| 3.80 | 9.80 | 3.13 | 9.13 ns
(MAX = 0.25 x B1 + 6.0)

Blla |CLKOUT to TA, Bl assertion (when driven by | 2.50 | 9.30 | 2.50 | 9.30 | 2.50 | 9.80 | 25 9.3 ns
the memory controller or PCMCIA interface)
(MAX = 0.00 x B1 + 9.30%)

B12 |CLKOUT to TS, BB negation 7.60 |12.30 | 6.30 | 11.00| 3.80 | 850 | 3.13 | 7.92 | ns
(MAX = 0.25 X B1 + 4.8)

B12a | CLKOUT to TA, Bl negation (when driven by | 2.50 | 9.00 | 2.50 | 9.00 | 2.50 | 9.00 | 2.5 | 9.00 | ns
the memory controller or PCMCIA interface)
(MAX =0.00 x B1 + 9.00)

B13 |CLKOUT to TS, BB High-Z (MIN =0.25 xB1) | 7.60 | 21.60 | 6.30 | 20.30 | 3.80 | 14.00 | 3.13 | 12.93 | ns

B13a |CLKOUT to TA, Bl High-Z (when driven by the | 2.50 | 15.00 | 2.50 | 15.00 | 2.50 | 15.00 | 2.5 |15.00| ns
memory controller or PCMCIA interface)
(MIN = 0.00 x B1 + 2.5)

B14 |CLKOUT to TEA assertion 2.50 | 9.00 | 2.50 | 9.00 | 250 | 9.00 | 2.50 | 9.00 | ns
(MAX = 0.00 x B1 + 9.00)

MPC875/MPC870 PowerQUICC™ Hardware Specifications, Rev. 4
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Bus Signal Timing

Table 10. Bus Operation Timings (continued)

33 MHz 40 MHz 66 MHz 80 MHz
Num Characteristic Unit
Min Max Min Max Min Max Min Max

B25 | CLKOUT rising edge to OE, — ] 9.00 9.00 9.00 | — | 9.00 | ns
WE(0:3)/BS_B[0:3] asserted
(MAX = 0.00 x B1 +9.00)

B26 |CLKOUT rising edge to OE negated 2.00 | 9.00 | 2.00 | 9.00 | 2.00 | 9.00 | 2.00 | 9.00 ns
(MAX =0.00 x B1 + 9.00)

B27 |A(0:31) and BADDR(28:30) to CS asserted |[3590| — |2930| — |16.90| — |1360| — ns
GPCM ACS = 10, TRLX = 1
(MIN = 1.25 x B1 — 2.00)

B27a |A(0:31) and BADDR(28:30) to CS asserted |43.50| — |3550| — |20.70| — |16.75| — ns
GPCM ACS =11, TRLX = 1
(MIN = 1.50 x B1 — 2.00)

B28 |CLKOUT rising edge to WE(0:3)/BS_B[0:3] — | 900 | — | 900 | — | 900 | — | 900 | ns
negated GPCM write access CSNT =0
(MAX = 0.00 x B1 + 9.00)

B28a | CLKOUT falling edge to WE(0:3)/BS_B[0:3] 7.60 | 14.30 | 6.30 | 13.00 | 3.80 | 10.50 | 3.13 | 9.93 | ns
negated GPCM write access TRLX =0,
CSNT =1,EBDF=0

(MAX = 0.25 x B1 + 6.80)

B28b | CLKOUT falling edge to CS negated GPCM — |1430| — |13.00| — |1050| — 9.93 ns
write access TRLX=0,CSNT=1ACS=10o0r
ACS =11,EBDF =0

(MAX = 0.25 x B1 + 6.80)

B28c | CLKOUT falling edge to WE(0:3)/BS_B[0:3] | 10.90 | 18.00 | 10.90 | 18.00 | 5.20 | 12.30 | 4.69 | 11.29 | ns
negated GPCM write access TRLX =0,
CSNT =1 write access TRLX =0, CSNT =1,
EBDF = 1 (MAX = 0.375 x B1 + 6.6)

B28d | CLKOUT falling edge to CS negated GPCM — |1800| — |1800| — |1230| — |11.30| ns
write access TRLX =0, CSNT =1, ACS =10
orACS=11,EBDF=1

(MAX =0.375 x B1 + 6.6)

B29 |WE(0:3)/BS_BJ[0:3] negated to D(0:31) High-z | 5.60 | — | 430 | — | 180 | — | 113 | — ns
GPCM write access, CSNT =0, EBDF =0
(MIN = 0.25 x B1 — 2.00)

B29a |WE(0:3)/BS_B[0:3] negated to D(0:31) High-Z | 13.20 | — |1050| — | 560 | — | 425 | — ns
GPCM write access, TRLX =0, CSNT =1,
EBDF = 0 (MIN = 0.50 x B1 — 2.00)

B29b |CS negated to D(0:31) High-Z GPCM write 560 | — | 430 | — |18 | — | 113 | — ns
access, ACS =00, TRLX=0and CSNT=0
(MIN = 0.25 x B1 — 2.00)

B29c |CS negated to D(0:31) High-Z GPCM write | 13.20| — |1050| — | 560 | — | 425 | — ns
access, TRLX =0, CSNT =1, ACS =10 or
ACS =11, EBDF = 0 (MIN = 0.50 x B1 — 2.00)

MPC875/MPC870 PowerQUICC™ Hardware Specifications, Rev. 4
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Bus Signal Timing

Table 10. Bus Operation Timings (continued)

33 MHz 40 MHz 66 MHz 80 MHz
Num Characteristic Unit
Min Max Min Max Min Max Min Max

B30d |WE(0:3)/BS_B[0:3] negated to A(0:31), 38.67| — |3138| — |[17.83| — |1419| — ns
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=100r 11, EBDF =1

B31 |CLKOUT falling edge to CS valid as requested | 1.50 | 6.00 | 1.50 | 6.00 | 1.50 | 6.00 | 1.50 | 6.00 | ns
by control bit CST4 in the corresponding word
in the UPM (MAX = 0.00 x B1 + 6.00)

B3la | CLKOUT falling edge to CS valid as requested | 7.60 | 14.30 | 6.30 | 13.00 | 3.80 | 10.50 | 3.13 | 10.00 | ns
by control bit CST1 in the corresponding word
in the UPM (MAX = 0.25 x B1 + 6.80)

B31b | CLKOUT rising edge to CS valid, as requested | 1.50 | 8.00 | 1.50 | 8.00 | 1.50 | 8.00 | 1.50 | 8.00 | ns
by control bit CST2 in the corresponding word
in the UPM (MAX = 0.00 x B1 + 8.00)

B31lc |CLKOUT rising edge to CS valid, asrequested | 7.60 | 13.80 | 6.30 | 12.50 | 3.80 | 10.00 | 3.13 | 9.40 | ns
by control bit CST3 in the corresponding word
in the UPM (MAX = 0.25 x B1 + 6.30)

B31d | CLKOUT falling edge to CS valid as requested | 13.30 | 18.00 | 11.30 | 16.00 | 7.60 | 12.30 | 4.69 | 11.30 | ns
by control bit CST1 in the corresponding word
in the UPM EBDF =1

(MAX =0.375 x B1 + 6.6)

B32 |CLKOUT falling edge to BS valid as requested | 1.50 | 6.00 | 1.50 | 6.00 | 1.50 | 6.00 | 1.50 | 6.00 ns
by control bit BST4 in the corresponding word
in the UPM (MAX = 0.00 x B1 + 6.00)

B32a |CLKOUT falling edge to BS valid as requested | 7.60 | 14.30 | 6.30 | 13.00 | 3.80 | 10.50 | 3.13 | 10.00 | ns
by control bit BST1 in the corresponding word
in the UPM, EBDF =0

(MAX = 0.25 x B1 + 6.80)

B32b | CLKOUT rising edge to BS valid, as requested | 1.50 | 8.00 | 1.50 | 8.00 | 1.50 | 8.00 | 1.50 | 8.00 ns
by control bit BST2 in the corresponding word
in the UPM (MAX = 0.00 x B1 + 8.00)

B32c |CLKOUT rising edge to BS valid, as requested | 7.60 | 14.30 | 6.30 | 13.00 | 3.80 | 10.50 | 3.13 | 10.00| ns
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 requested | 13.30 | 18.00 | 11.30 | 16.00 | 7.60 | 12.30 | 4.49 | 11.30 | ns
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)

MPC875/MPC870 PowerQUICC™ Hardware Specifications, Rev. 4
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Bus Signal Timing

Figure 16 through Figure 18 provide the timing for the external bus write controlled by various GPCM
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Figure 16. External Bus Write Timing (GPCM Controlled—TRLX = 0, CSNT = 0)
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Figure 18. External Bus Write Timing (GPCM Controlled—TRLX =1, CSNT = 1)

MPC875/MPC870 PowerQUICC™ Hardware Specifications, Rev. 4

Freescale Semiconductor

33



Bus Signal Timing

Figure 19 provides the timing for the external bus controlled by the UPM.
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Figure 19. External Bus Timing (UPM Controlled Signals)
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Bus Signal Timing

Figure 20 provides the timing for the asynchronous asserted UPWAIT signal controlled by the UPM.
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Figure 20. Asynchronous UPWAIT Asserted Detection in UPM Handled Cycles Timing

Figure 21 provides 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 27 provides the PCM CIA access cycle timing for the external bus read.
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Figure 27. PCMCIA Access Cycles Timing External Bus Read
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Bus Signal Timing

Figure 34 shows the reset timing for the data bus configuration.
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Figure 34. Reset Timing—Configuration from Data Bus

Figure 35 provides the reset timing for the data bus weak drive during configuration.
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Figure 35. Reset Timing—Data Bus Weak Drive During Configuration

Figure 36 provides the reset timing for the debug por
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Figure 36. Reset Timing—Debug Port Configuration
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IEEE 1149.1 Electrical Specifications
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Figure 38. JTAG Test Access Port Timing Diagram
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Figure 39. JTAG TRST Timing Diagram
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Figure 40. Boundary Scan (JTAG) Timing Diagram
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CPM Electrical Characteristics
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Figure 42. IDMA External Requests Timing Diagram
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Figure 43. SDACK Timing Diagram—Peripheral Write, Externally-Generated TA
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CPM Electrical Characteristics

13.3 Baud Rate Generator AC Electrical Specifications

Table 19 provides the baud rate generator timings as shown in Figure 46.
Table 19. Baud Rate Generator Timing

All Frequencies
Num Characteristic Unit
Min Max
50 BRGO rise and fall time — 10 ns
51 BRGO duty cycle 40 60 %
52 BRGO cycle 40 — ns

BRGOX

A

52 »

Figure 46. Baud Rate Generator Timing Diagram

13.4 Timer AC Electrical Specifications

Table 20 provides the general-purpose timer timings as shown in Figure 47.
Table 20. Timer Timing

All Frequencies

Num Characteristic Unit
Min Max
61 | TIN/TGATE rise and fall time 10 — ns
62 | TIN/TGATE low time 1 — clk
63 | TIN/TGATE high time 2 — clk
64 | TIN/TGATE cycle time 3 — clk
65 |CLKO low to TOUT valid 3 25 ns

MPC875/MPC870 PowerQUICC™ Hardware Specifications, Rev. 4
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CPM Electrical Characteristics
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(Input)
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L1ST(2-1)
(Output)
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Figure 50. SI Transmit Timing Diagram (DSC = 0)
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CPM Electrical Characteristics
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CPM Electrical Characteristics

Figure 53 through Figure 55 show the NM S timings.
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Figure 53. SCC NMSI Receive Timing Diagram
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Figure 54. SCC NMSI Transmit Timing Diagram
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FEC Electrical Characteristics

Figure 66 shows the MII transmit signal timing diagram.
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MII_TX_CLK (Input)

MII_TXD[3:0] (Outputs)
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MII_TX_ER

L.y
>
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Figure 66. MIl Transmit Signal Timing Diagram

15.3 MIl Async Inputs Signal Timing (MIl_CRS, MIl_COL)

Table 33 provides information on the M11 async inputs signal timing.
Table 33. MIl Async Inputs Signal Timing

Num Characteristic Min Max Unit

M9 | MII_CRS, MII_COL minimum pulse width 15 — MII_TX_CLK period

Figure 67 shows the MII asynchronous inputs signal timing diagram.

MII_CRS, MIl_COL / \

I M9 o
Figure 67. MIl Async Inputs Timing Diagram

15.4 MIl Serial Management Channel Timing (MIl_MDIO, MIl_MDC)

Table 34 provides information on the M1 serial management channel signal timing. The FEC functions
correctly with a maximum MDC frequency in excess of 2.5 MHz.

Table 34. MIl Serial Management Channel Timing

Num Characteristic Min Max Unit
M10 |MII_MDC falling edge to MII_MDIO output invalid (minimum propagation 0 — ns
delay)

M11 | MII_MDC falling edge to MII_MDIO output valid (max prop delay) — 25 ns

M12 | MII_MDIO (input) to MII_MDC rising edge setup 10 — ns

M13 | MII_MDIO (input) to MII_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
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Mechanical Data and Ordering Information

Table 36 contains alist of the MPC875/M PC870 input and output signals and shows multiplexing and pin

assignments.
Table 36. Pin Assignments—JEDEC Standard
Name Pin Number Type
A[0:31] R16, N14, M14, P15, P17, P16, N15, N16, M15, N17, L14, M16, Bidirectional
L15, M17, K14, L16, L17, K17, G17, K15, J16, J15, G16, J14, H17, | Three-state (3.3 V only)
H16, G15, K16, H14, J17, H15, F17
TSI1Z0, REG F16 Bidirectional
Three-state (3.3 V only)
TSIZ1 G14 Bidirectional
Three-state (3.3 V only)
RD/WR D13 Bidirectional
Three-state (3.3 V only)
BURST B9 Bidirectional
Three-state (3.3 V only)
BDIP, GPL_B5 C13 Output
TS C11 Bidirectional
Active pull-up (3.3 V only)
TA C12 Bidirectional
Active pull-up (3.3 V only)
TEA B12 Open-drain
BI B13 Bidirectional
Active pull-up (3.3 V only)
IRQ2, RSV C9 Bidirectional
Three-state (3.3 V only)
IRQ4, KR, RETRY, E9 Bidirectional
SPKROUT Three-state (3.3 V only)
D[0:31] L5,N3, L3,L2, R2,K2,H3, G2, R3, M3, N2, M2, M4, N4, K5, K3, K4, | Bidirectional
P3, J2, J3, J4, J5, H2, P2, H4, H5, G5, L4, G3, F2, F3, E2 Three-state (3.3 V only)
CR, IRQ3 E10 Input
FRZ, IRQ6 B10 Bidirectional
Three-state (3.3 V only)
BR B11 Bidirectional (3.3 V only)
BG D10 Bidirectional (3.3 V only)
BB C10 Bidirectional
Active pull-up (3.3 V only)
IRQO M6 Input (3.3 V only)
IRQ1 P5 Input (3.3 V only)
IRQ7 N5 Input (3.3 V only)
CS[0:5] B14, E11, C14, B15, E13, B16 Output
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