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Features

— Universal asynchronous receiver transmitter (UART)

— Synchronous UART

— Serial infrared (IrDA)

— Binary synchronous communication (BISYNC)

— Totally transparent (bit streams)

— Totally transparent (frame based with optional cyclic redundancy check (CRC))

• Two SMCs (serial management channels) (The MPC857DSL has one SMC, SMC1 for UART)

— UART

— Transparent

— General circuit interface (GCI) controller

— Can be connected to the time-division multiplexed (TDM) channels

• One serial peripheral interface (SPI)

— Supports master and slave modes 

— Supports multiple-master operation on the same bus

• One inter-integrated circuit (I2C) port

— Supports master and slave modes

— Multiple-master environment support

• Time-slot assigner (TSA) (The MPC857DSL does not have the TSA)

— Allows SCCs and SMCs to run in multiplexed and/or non-multiplexed operation

— Supports T1, CEPT, PCM highway, ISDN basic rate, ISDN primary rate, user defined

— 1- or 8-bit resolution

— Allows independent transmit and receive routing, frame synchronization, clocking 

— Allows dynamic changes 

— On the MPC862P and MPC862T, can be internally connected to six serial channels (four SCCs 
and two SMCs); on the MPC857T, can be connected to three serial channels (one SCC and two 
SMCs)

• Parallel interface port (PIP)

— Centronics interface support

— Supports fast connection between compatible ports on MPC862/857T/857DSL or MC68360 

• PCMCIA interface

— Master (socket) interface, release 2.1 compliant

— Supports one or two PCMCIA sockets dependent upon whether ESAR functionality is enabled

— 8 memory or I/O windows supported

• Low power support

— Full on—All units fully powered

— Doze—Core functional units disabled except time base decrementer, PLL, memory controller, 
RTC, and CPM in low-power standby
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Features

— Sleep—All units disabled except RTC, PIT, time base, and decrementer with PLL active for 
fast wake up

— Deep sleep—All units disabled including PLL except RTC, PIT, time base, and decrementer.

— Power down mode— All units powered down except PLL, RTC, PIT, time base and 
decrementer

• Debug interface

— Eight comparators: four operate on instruction address, two operate on data address, and two 
operate on data

— Supports conditions: = ≠ < >

— Each watchpoint can generate a break point internally

• 3.3 V operation with 5-V TTL compatibility except EXTAL and EXTCLK

• 357-pin plastic ball grid array (PBGA) package

• Operation up to 100MHz

The MPC862/857T/857DSL is comprised of three modules that each use the 32-bit internal bus: the 
MPC8xx core, the system integration unit (SIU), and the communication processor module (CPM). The 
MPC862P/862T block diagram is shown in Figure 1. The MPC857T/857DSL block diagram is shown in 
Figure 2.
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Features

Figure 1. MPC862P/862T Block Diagram
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Bus Signal Timing

Table 7 provides the bus operation timing for the MPC862/857T/857DSL at 33 MHz, 40 Mhz, 50 MHz 
and 66 Mhz. 

The timing for the MPC862/857T/857DSL bus shown assumes a 50-pF load for maximum delays and a 
0-pF load for minimum delays.

Table 7. Bus Operation Timings

Num Characteristic
33 MHz 40 MHz 50 MHz 66 MHz

Unit
Min Max Min Max Min Max Min Max

B1 CLKOUT period 30.30 30.30 25.00 30.30 20.00 30.30 15.15 30.30 ns

B1a EXTCLK to CLKOUT phase skew 
(EXTCLK > 15 MHz and MF <= 2) 

-0.90 0.90 -0.90 0.90 -0.90 0.90 -0.90 0.90 ns

B1b EXTCLK to CLKOUT phase skew 
(EXTCLK > 10 MHz and MF < 10)

-2.30 2.30 -2.30 2.30 -2.30 2.30 -2.30 2.30 ns

B1c CLKOUT phase jitter (EXTCLK > 15 
MHz and MF <= 2)  1

-0.60 0.60 -0.60 0.60 -0.60 0.60 -0.60 0.60 ns

B1d CLKOUT phase jitter1 -2.00 2.00 -2.00 2.00 -2.00 2.00 -2.00 2.00 ns

B1e CLKOUT frequency jitter (MF < 10) 1 — 0.50 — 0.50 — 0.50 — 0.50 %

B1f CLKOUT frequency jitter (10 < MF < 
500) 1

— 2.00 — 2.00 — 2.00 — 2.00 %

B1g CLKOUT frequency jitter (MF > 500) 1 — 3.00 — 3.00 — 3.00 — 3.00 %

B1h Frequency jitter on EXTCLK  2 — 0.50 — 0.50 — 0.50 — 0.50 %

B2 CLKOUT pulse width low (MIN = 0.040 
x B1)

12.10 — 10.00 — 8.00 — 6.10 — ns

B3 CLKOUT width high (MIN = 0.040 x 
B1)

12.10 — 10.00 — 8.00 — 6.10 — ns

B4 CLKOUT rise time 3 (MAX = 0.00 x B1 
+ 4.00)

— 4.00 — 4.00 — 4.00 — 4.00 ns

B533 CLKOUT fall time3 (MAX = 0.00 x B1 + 
4.00)

— 4.00 — 4.00 — 4.00 — 4.00 ns

B7 CLKOUT to A(0:31), BADDR(28:30), 
RD/WR, BURST, D(0:31), DP(0:3) 
invalid (MIN = 0.25 x B1)

7.60 — 6.30 — 5.00 — 3.80 — ns

B7a CLKOUT to TSIZ(0:1), REG, RSV, 
AT(0:3), BDIP, PTR invalid (MIN = 0.25 
x B1)

7.60 — 6.30 — 5.00 — 3.80 — ns

B7b CLKOUT to BR, BG, FRZ, VFLS(0:1), 
VF(0:2) IWP(0:2), LWP(0:1), STS 
invalid  4 (MIN = 0.25 x B1)

7.60 — 6.30 — 5.00 — 3.80 — ns

B8 CLKOUT to A(0:31), BADDR(28:30) 
RD/WR, BURST, D(0:31), DP(0:3) 
valid (MAX = 0.25 x B1 + 6.3)

7.60 13.80 6.30 12.50 5.00 11.30 3.80 10.00 ns
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B29d WE(0:3) negated to D(0:31), DP(0:3) 
High-Z GPCM write access, TRLX = 1, 
CSNT = 1, EBDF = 0 (MIN = 1.50 x B1 
- 2.00)

43.50 — 35.50 — 28.00 — 20.70 — ns

B29e CS negated to D(0:31), DP(0:3) 
High-Z 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

B29f WE(0:3) negated to D(0:31), DP(0:3) 
High Z GPCM write access, TRLX = 0, 
CSNT = 1, EBDF = 1 (MIN = 0.375 x 
B1 - 6.30)

5.00 — 3.00 — 1.10 — 0.00 — ns

B29g CS negated to D(0:31), DP(0:3) 
High-Z GPCM write access, TRLX = 0, 
CSNT = 1 ACS = 10 or ACS = 11, 
EBDF = 1 (MIN = 0.375 x B1 - 6.30)

5.00 — 3.00 — 1.10 — 0.00 — ns

B29h WE(0:3) negated to D(0:31), DP(0:3) 
High Z GPCM write access, TRLX = 1, 
CSNT = 1, EBDF = 1 (MIN = 0.375 x 
B1 - 3.30)

38.40 — 31.10 — 24.20 — 17.50 — ns

B29i CS negated to D(0:31), DP(0:3) 
High-Z GPCM write access, TRLX = 1, 
CSNT = 1, ACS = 10 or ACS = 11, 
EBDF = 1 (MIN = 0.375 x B1 - 3.30)

38.40 — 31.10 — 24.20 — 17.50 — ns

B30 CS, WE(0:3) negated to A(0:31), 
BADDR(28:30) Invalid GPCM write 
access  11 (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

Table 7. Bus Operation Timings (continued)

Num Characteristic
33 MHz 40 MHz 50 MHz 66 MHz

Unit
Min Max Min Max Min Max Min Max
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Figure 10 provides the timing for the input data controlled by the UPM 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.)

Figure 10. Input Data Timing when Controlled by UPM in the 
Memory Controller and DLT3 = 1

Figure 11 through Figure 14 provide the timing for the external bus read controlled by various GPCM 
factors. 

Figure 11. External Bus Read Timing (GPCM Controlled—ACS = 00)
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Bus Signal Timing

Figure 27 provides the PCMCIA access cycle timing for the external bus write.

Figure 27. PCMCIA Access Cycles Timing External Bus Write

Figure 28 provides the PCMCIA WAIT signals detection timing.

Figure 28. PCMCIA WAIT Signals Detection Timing
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Table 10 shows the PCMCIA port timing for the MPC862/857T/857DSL.

Figure 29 provides the PCMCIA output port timing for the MPC862/857T/857DSL.

Figure 29. PCMCIA Output Port Timing

Figure 30 provides the PCMCIA output port timing for the MPC862/857T/857DSL.

Figure 30. PCMCIA Input Port Timing

Table 10. PCMCIA Port Timing

Num Characteristic
33 MHz 40 MHz 50 MHz 66 MHz

Unit
Min Max Min Max Min Max Min Max

P57
CLKOUT to OPx Valid (MAX = 0.00 x 
B1 + 19.00)

— 19.00 — 19.00 — 19.00 — 19.00 ns

P58
HRESET negated to OPx drive 1

(MIN = 0.75 x B1 + 3.00)

1  OP2 and OP3 only.

25.70 — 21.70 — 18.00 — 14.40 — ns

P59
IP_Xx valid to CLKOUT rising edge 
(MIN = 0.00 x B1 + 5.00)

5.00 — 5.00 — 5.00 — 5.00 — ns

P60
CLKOUT rising edge to IP_Xx invalid 
(MIN = 0.00 x B1 + 1.00)

1.00 — 1.00 — 1.00 — 1.00 — ns
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Table 12 shows the reset timing for the MPC862/857T/857DSL.

Table 12. Reset Timing

Num Characteristic
33 MHz 40 MHz 50 MHz 66 MHz

Unit
Min Max Min Max Min Max Min Max

R69
CLKOUT to HRESET high impedance 
(MAX = 0.00 x B1 + 20.00)

— 20.00 — 20.00 — 20.00 — 20.00 ns

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

— 20.00 — 20.00 — 20.00 — 20.00 ns

R71
RSTCONF pulse width 
(MIN = 17.00 x B1)

515.20 — 425.00 — 340.00 — 257.60 — ns

R72 — — — — — — — — — —

R73
Configuration data to HRESET rising 
edge set up time 
(MIN = 15.00 x B1 + 50.00)

504.50 — 425.00 — 350.00 — 277.30 — ns

R74
Configuration data to RSTCONF rising 
edge set up time 
(MIN = 0.00 x B1 + 350.00)

350.00 — 350.00 — 350.00 — 350.00 — ns

R75
Configuration data hold time after 
RSTCONF negation 
(MIN = 0.00 x B1 + 0.00)

0.00 — 0.00 — 0.00 — 0.00 — ns

R76
Configuration data hold time after 
HRESET negation 
(MIN = 0.00 x B1 + 0.00)

0.00 — 0.00 — 0.00 — 0.00 — ns

R77
HRESET and RSTCONF asserted to 
data out drive (MAX = 0.00 x B1 + 25.00)

— 25.00 — 25.00 — 25.00 — 25.00 ns

R78
RSTCONF negated to data out high 
impedance. (MAX = 0.00 x B1 + 25.00)

— 25.00 — 25.00 — 25.00 — 25.00 ns

R79
CLKOUT of last rising edge before chip 
three-states HRESET to data out high 
impedance. (MAX = 0.00 x B1 + 25.00)

— 25.00 — 25.00 — 25.00 — 25.00 ns

R80 DSDI, DSCK set up (MIN = 3.00 x B1) 90.90 — 75.00 — 60.00 — 45.50 — ns

R81
DSDI, DSCK hold time 
(MIN = 0.00 x B1 + 0.00)

0.00 — 0.00 — 0.00 — 0.00 — ns

R82
SRESET negated to CLKOUT rising 
edge for DSDI and DSCK sample 
(MIN = 8.00 x B1)

242.40 — 200.00 — 160.00 — 121.20 — ns
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CPM Electrical Characteristics

Figure 44. Parallel I/O Data-In/Data-Out Timing Diagram

11.2 Port C Interrupt AC Electrical Specifications
Table 15 provides the timings for port C interrupts.

Figure 45 shows the port C interrupt detection timing.

Figure 45. Port C Interrupt Detection Timing

11.3 IDMA Controller AC Electrical Specifications
Table 16 provides the IDMA controller timings as shown in Figure 46 though Figure 49.

Table 15. Port C Interrupt Timing

Num Characteristic
33.34 MHz

Unit
Min Max

35 Port C interrupt pulse width low (edge-triggered mode) 55 — ns

36 Port C interrupt minimum time between active edges 55 — ns

Table 16. IDMA Controller Timing

Num Characteristic
All Frequencies

Unit
Min Max

40 DREQ setup time to clock high 7 — ns

41 DREQ hold time from clock high 3 — ns

42 SDACK assertion delay from clock high — 12 ns
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CPM Electrical Characteristics

Figure 53. SI Receive Timing with Double-Speed Clocking (DSC = 1)
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CPM Electrical Characteristics

Figure 56. IDL Timing
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CPM Electrical Characteristics

Figure 59. HDLC Bus Timing Diagram

11.8 Ethernet Electrical Specifications
Table 22 provides the Ethernet timings as shown in Figure 60 though Figure 64.

Table 22. Ethernet Timing

Num Characteristic
All Frequencies

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 1 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 period1 99 101 ns

131 TXD1 active delay (from TCLK1 rising edge) 10 50 ns

132 TXD1 inactive delay (from TCLK1 rising edge) 10 50 ns

133 TENA active delay (from TCLK1 rising edge) 10 50 ns

TCLK1

CTS1
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102
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Figure 68. SPI Slave (CP = 0) Timing Diagram

Figure 69. SPI Slave (CP = 1) Timing Diagram
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11.12 I2C AC Electrical Specifications
Table 26 provides the I2C (SCL < 100 KHz) timings.

Table 27 provides the I2C (SCL > 100 kHz) timings.

Table 26. I2C Timing (SCL < 100 KHZ)

Num Characteristic
All Frequencies

Unit
Min Max

200 SCL clock frequency (slave) 0 100 kHz

200 SCL clock frequency (master) 1

1  SCL frequency is given by SCL = BRGCLK_frequency / ((BRG register + 3) * pre_scaler * 2).
The ratio SyncClk/(BRGCLK/pre_scaler) must be greater or equal to 4/1.

1.5 100 kHz

202 Bus free time between transmissions 4.7 — μs

203 Low period of SCL 4.7 — μs

204 High period of SCL 4.0 — μs

205 Start condition setup time 4.7 — μs

206 Start condition hold time 4.0 — μs

207 Data hold time 0 — μs

208 Data setup time 250 — ns

209 SDL/SCL rise time — 1 μs

210 SDL/SCL fall time — 300 ns

211 Stop condition setup time 4.7 — μs

Table 27.  I2C Timing (SCL > 100 kHZ)

Num Characteristic Expression
All Frequencies

Unit
Min Max

200 SCL clock frequency (slave) fSCL 0 BRGCLK/48 Hz

200 SCL clock frequency (master) 1

1  SCL frequency is given by SCL = BrgClk_frequency / ((BRG register + 3) * pre_scaler * 2). 
The ratio SyncClk/(Brg_Clk/pre_scaler) must be greater or equal to 4/1.

fSCL BRGCLK/16512 BRGCLK/48 Hz

202 Bus free time between transmissions — 1/(2.2 * fSCL) — s

203 Low period of SCL — 1/(2.2 * fSCL) — s

204 High period of SCL — 1/(2.2 * fSCL) — s

205 Start condition setup time — 1/(2.2 * fSCL) — s

206 Start condition hold time — 1/(2.2 * fSCL) — s

207 Data hold time — 0 — s

208 Data setup time — 1/(40 * fSCL) — s

209 SDL/SCL rise time — — 1/(10 * fSCL) s

210 SDL/SCL fall time — — 1/(33 * fSCL) s

211 Stop condition setup time — 1/2(2.2 * fSCL) — s
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Table 35 contains a list of the MPC862 input and output signals and shows multiplexing and pin 
assignments.

Table 35. Pin Assignments

Name Pin Number Type

A[0:31] B19, B18, A18, C16, B17, A17, B16, A16, D15, C15, B15, A15, C14, 
B14, A14, D12, C13, B13, D9, D11, C12, B12, B10, B11, C11, D10, 
C10, A13, A10, A12, A11, A9

Bidirectional
Three-state

TSIZ0
REG

B9 Bidirectional
Three-state

TSIZ1 C9 Bidirectional
Three-state

RD/WR B2 Bidirectional
Three-state

BURST F1 Bidirectional
Three-state

BDIP
GPL_B5

D2 Output

TS F3 Bidirectional
Active Pull-up

TA C2 Bidirectional
Active Pull-up

TEA D1 Open-drain

BI E3 Bidirectional
Active Pull-up

IRQ2
RSV

H3 Bidirectional
Three-state

IRQ4
KR
RETRY
SPKROUT

K1 Bidirectional
Three-state

CR
IRQ3

F2 Input

D[0:31] W14, W12, W11, W10, W13, W9, W7, W6, U13, T11, V11, U11, 
T13, V13, V10, T10, U10, T12, V9, U9, V8, U8, T9, U12, V7, T8, U7, 
V12, V6, W5, U6, T7

Bidirectional
Three-state

DP0
IRQ3

V3 Bidirectional
Three-state

DP1
IRQ4 

V5 Bidirectional
Three-state

DP2
IRQ5

W4 Bidirectional
Three-state

DP3
IRQ6

V4 Bidirectional
Three-state
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IP_A6
UTPB_Split62

MII-TXERR

 T6 Input

IP_A7
UTPB_Split72

MII-RXDV

T3 Input

ALE_B
DSCK/AT1

J1 Bidirectional
Three-state

IP_B[0:1]
IWP[0:1]
VFLS[0:1]

H2, J3 Bidirectional

IP_B2
IOIS16_B
AT2

J2 Bidirectional
Three-state

IP_B3
IWP2
VF2

G1 Bidirectional

IP_B4
LWP0
VF0

G2 Bidirectional

IP_B5
LWP1
VF1

J4 Bidirectional

IP_B6
DSDI
AT0

K3 Bidirectional
Three-state

IP_B7
PTR
AT3

H1 Bidirectional
Three-state

OP0
MII-TXD0
UtpClk_Split2

L4 Bidirectional

OP1 L2 Output

OP2
MODCK1
STS

L1 Bidirectional

OP3
MODCK2
DSDO

M4 Bidirectional

BADDR30
REG

K4 Output

BADDR[28:29] M3, M2 Output

AS L3 Input

Table 35. Pin Assignments (continued)

Name Pin Number Type
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PD12
L1RSYNCB
MII-MDC
UTPB3

R16 Bidirectional

PD11
RXD3
MII-TXERR
RXENB

T16 Bidirectional

PD10
TXD3
MII-RXD0
TXENB

W18 Bidirectional

PD9
RXD4
MII-TXD0
UTPCLK

V17 Bidirectional

PD8
TXD4
MII-MDC
MII-RXCLK

W17 Bidirectional

PD7
RTS3
MII-RXERR
UTPB4

T15 Bidirectional

PD6
RTS4
MII-RXDV
UTPB5

V16 Bidirectional

PD5
REJECT2
MII-TXD3
UTPB6

U15 Bidirectional

PD4
REJECT3
MII-TXD2
UTPB7

U16 Bidirectional

PD3
REJECT4
MII-TXD1
SOC

W16 Bidirectional

TMS G18 Input

TDI
DSDI

H17 Input

TCK
DSCK

H16 Input

Table 35. Pin Assignments (continued)

Name Pin Number Type
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Figure 78. Mechanical Dimensions and Bottom Surface Nomenclature 
of the PBGA Package
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NOTES:
1. Dimensions and tolerancing per ASME Y14.5M, 

1994.
2. Dimensions in millimeters.
3. Dimension b is the maximum solder ball diameter 

measured parallel to datum C.

DIM MIN MAX
MILLIMETERS

A --- 2.05
0.50 0.70

A2 0.95 1.35
A3 0.70 0.90
b 0.60 0.90
D 25.00 BSC

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

A1

Case No. 1103-01
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15 Document Revision History
Table 36 lists significant changes between revisions of this document.

Table 36. Document Revision History

Rev. No. Date Substantive Changes

0 2001 Initial revision

0.1 9/2001 Change extended temperature from 95 to 105

0.2 11/2001 Revised for new template, changed Table 7 B23 max value @ 66 MHz from 2 ns to 8 ns.

0.3 4/2002  • Timing modified and equations added, for Rev. A and B devices. 
 • Modified power numbers and temperature ranges. Added ESAR UTOPIA timing.

1.0 9/2002  • Specification changed to include the MPC857T and MPC857DSL.
 • Changed maximum operating frequency from 80 MHz to 100 MHz.
 • Removed MPC862DP, DT, and SR derivatives and part numbers.
 • Corrected power dissipation numbers.
 • Changed UTOPIA maximum frequency from 50 MHz to 33 MHz.
 • Changed part number ordering information to Rev. B devices only.
 • To maximum ratings for temperature, added frequency ranges.

1.1 5/2003 Changed SPI Master Timing Specs. 162 and 164

1.2 8/2003  • Changed B28a through B28d and B29b to show that TRLX can be 0 or 1.
 • Non-technical reformatting

2.0 11/2004  • Added a table footnote to Table 5 DC Electrical Specifications about meeting the VIL Max 
of the I2C Standard.

 • Updated document template.

3.0 2/2006  • Changed Tj from 95C to 105C in table 34


