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Overview

The CPM of the MPC850 supports up to seven serial channels, as follows:

* Oneor two serial communications controllers (SCCs). The SCCs support Ethernet, ATM
(MPC850SR and MPC850DSL ), HDL C and anumber of other protocols, along with atransparent
mode of operation.

* One USB channel
* Two serial management controllers (SMCs)
e Onel?C port
* One serial peripheral interface (SPI).
Table 1 shows the functionality supported by the members of the MPC850 family.
Table 1. MPC850 Functionality Matrix

Number of Ethernet Multi-channel Number of
Part SCCs Subport ATM Support | USB Support HDLC PCMCIA Slots
Supported PP Support Supported
MPC850 1 Yes - Yes - 1
MPC850DE 2 Yes - Yes - 1
MPC850SR 2 Yes Yes Yes Yes 1
MPC850DSL 2 Yes Yes Yes No 1

Additional documentation may be provided for parts listed in Table 1.
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Power Considerations

Table 5. DC Electrical Specifications (continued)

Characteristic Symbol Min Max Unit
Input low voltage VIL GND 0.8 \Y
EXTAL, EXTCLK input high voltage VIHC 0.7*(VCC) | VCC+0.3 \
Input leakage current, Vin= 5.5V (Except TMS, TRST, DSCK lin — 100 A
and DSDI pins)
Input leakage current, Vin = 3.6V (Except TMS, TRST, DSCK lin — 10 A
and DSDI pins)
Input leakage current, Vin = 0V (Except TMS, TRST, DSCK lin — 10 HA
and DSDI pins)
Input capacitance Ci — 20 pF
Output high voltage, IOH = -2.0 mA, VDDH = 3.0V VOH 24 — Vv
except XTAL, XFC, and open-drain pins
Qutput low voltage VOL — 0.5 \Y
CLKOUT 3
IOL=32mA"
IOL =5.3mA?
IOL = 7.0 mA PA[14/USBOE, PA[12)/TXD2
IOL = 8.9 mA TS, TA, TEA, BI, BB, HRESET, SRESET

' A[6:31], TSIZO/REG, TSIZ1, D[0:31], DP[0:3]/IRQ[3:6], RD/WR, BURST, RSV/IRQ2, IP_B[0:1/IWP[0:1}/VFLS[0:1],
IP_B2/I01S16_B/AT2, IP_B3/IWP2/VF2, IP_B4/LWPO/VFO, IP_B5/LWP1/VF1, IP_B6/DSDI/ATO, IP_B7/PTR/ATS,
PA[15)/USBRXD, PA[13)/RXD2, PA[9)/L1TXDA/SMRXD2, PA[8]/L1RXDA/SMTXD2,
PA[7]/CLK1/TIN1/L1RCLKA/BRGO1, PA[6]/CLK2/TOUT1/TIN3, PA[5)/CLK3/TIN2/L1TCLKA/BRGO2,
PA[4]/CLK4/TOUT2/TIN4, PB[31)/SPISEL, PB[30])/SPICLK/TXD3, PB[29]/SPIMOSI /RXDS3,
PB[28)/SPIMISO/BRGOS3, PB[27]/I2CSDA/BRGO1, PB[26]/12CSCL/BRGO2, PB[25//SMTXD1/TXD3,
PB[24/SMRXD1/RXD3, PB[23[/SMSYN1/SDACK1, PB[22)/SMSYN2/SDACK2, PB[19]/L1ST1,
PB[18)/RTS2/L1ST2, PB[17]/L1ST3, PB[16]/L1RQa/L1ST4, PC[15]/DREQO/L1ST5, PC[14]/DREQ1/RT82/L1 ST6,
PC[13/L1ST7/RTSS3, PC[12]/L1RQa/L1ST8, PC[11/USBRXP, PC[10/TGATE1/USBRXN, PC[9]/CTS2,
PC[8]/CD2/TGATE1, PC[7]//JUSBTXP, PC[6]/USBTXN, PC[5)/CTS3/L1TSYNCA/SDACK1, PC[4)/CD3/L1RSYNCA,
PD[15], PD[14], PD[13] PD[12], PD[11], PD[10], PD[9], PD[8], PDI[7], PD[6], PD[5], PD[4], PD[3]

2 BDIP/GPL_B5, BR, BG, FRZ/IRQ6, CS[0:5], CS6/CE1_B, CS7/CE2 B, WE0/BS_ABO/IORD, WE1/BS_AB1/IOWR,
WE2/BS_AB2/PCOE, WE3/BS_AB3/PCWE, GPL_AO/GPL_BO, OE/GPL_A1/GPL_B1,
GPL_A[2:3)/GPL_BJ[2:3)/CS[2:3], UPWAITA/GPL_A4/AS, UPWAITB/GPL_B4, GPL_A5, ALE_B/DSCK/AT1,
OP2/MODCK1/STS, OP3/MODCK2/DSDO

3 The MPCB850 IBIS model must be used to accurately model the behavior of the Clkout output driver for the full and
half drive setting. Due to the nature of the Clkout output buffer, IOH and IOL for Clkout should be extracted from the
IBIS model at any output voltage level.

5 Power Considerations

The average chip-junction temperature, T 3 in °C can be obtained from the equation:
Ty=Ta+ (PD o GJA)(l)

where

T, = Ambient temperature, °C

MPC850 PowerQUICC™ Integrated Communications Processor Hardware Specifications, Rev. 2
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Bus Signal Timing

Table 6. Bus Operation Timing 1

50 MHz 66 MHz 80 MHz Cap Load
Num Characteristic FFACT | (default Unit
Min | Max | Min | Max | Min | Max 50 pF)
B1 | CLKOUT period 20 — 3030 — 25 — — — ns
Bia |EXTCLK to CLKOUT phase -0.90 | 0.90 | -0.90 | 0.90 | -0.90 | 0.90 — 50.00 ns
skew (EXTCLK > 15 MHz and
MF <= 2)
Bib |EXTCLK to CLKOUT phase -2.30 | 2.30 | -2.30 | 2.30 | -2.30 | 2.30 — 50.00 ns
skew (EXTCLK > 10 MHz and
MF < 10)
Bic |CLKOUT phase jitter (EXTCLK | -0.60 | 0.60 | -0.60 | 0.60 | -0.60 | 0.60 — 50.00 ns
> 15 MHz and MF <= 2) 2
B1d |CLKOUT phase jitter 2 -2.00 | 2.00 | -2.00 | 2.00 | -2.00 | 2.00 — 50.00 ns
Bie |CLKOUT frequency jitter (MF<| — | 050 | — | 050 | — | 0.50 — 50.00 %
10) 2
B1f | CLKOUT frequency jitter (10 < — 2.00 — 2.00 — 2.00 — 50.00 Y%
MF < 500) 2
B1g |CLKOUT frequency jitter (MF > | — 3.00 — 3.00 — 3.00 — 50.00 %
500) 2
B1h |Frequency jitter on EXTCLK 3 — 0.50 — 0.50 — 0.50 — 50.00 %
B2 | CLKOUT pulse width low 800 | — |12.12| — |[1000| — — 50.00 ns
B3 | CLKOUT width high 800 | — |12.12| — [10.00| — — 50.00 ns
B4 CLKOUT rise time — 4.00 — 4.00 — 4.00 — 50.00 ns
B5 |CLKOUT fall time — | 400 | — |400| — | 4.00 — 50.00 ns
B7 |CLKOUT to A[6-31], 500 | — | 758 | — |625| — | 0.250 50.00 ns
RD/WR, BURST, D[0-31],
DP[0-3] invalid
B7a |CLKOUT to TSIZ[0-1], REG, 500 | — |758| — |625| — | 0.250 50.00 ns
RSV, AT[0-3], BDIP, PTR
invalid
B7b |CLKOUT to BR, BG, FRZ, 500 | — | 758 | — |625| — | 0.250 50.00 ns
VFLS[0-1], VF[0-2] IWP[0-2],
LWP[0-1], STS invalid *
B8 |CLKOUT to A[6-31], 500 |11.75| 7.58 |14.33| 6.25 | 13.00 | 0.250 50.00 ns
RD/WR, BURST, D[0-31],
DP[0-3] valid
B8a |CLKOUT to TSIZ[0-1], REG, 500 |11.75| 7.58 |14.33| 6.25 | 13.00 | 0.250 50.00 ns
RSV, AT[0-3] BDIP, PTR valid
Bsb |CLKOUT to BR, BG, 500 |11.74 | 7.58 |14.33| 6.25 | 13.00 | 0.250 50.00 ns
VFLS[0-1], VF[0-2], IWP[0-2],
FRZ, LWP[0—1], STS valid 4

MPC850 PowerQUICC™ Integrated Communications Processor Hardware Specifications, Rev. 2
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Bus Signal Timing

Table 6. Bus Operation Timing 1 (continued)

50 MHz 66 MHz 80 MHz Cap Load
Num Characteristic FFACT | (default Unit
Min | Max | Min | Max | Min | Max 50 pF)

B31 | CLKOUT falling edge to CS 1.50 | 6.00 | 1.50 | 6.00 | 1.50 | 6.00 — 50.00 ns
valid - as requested by control
bit CST4 in the corresponding
word in the UPM

B31a | CLKOUT falling edge to CS 5.00 | 12.00| 8.00 | 14.00 | 6.00 | 13.00| 0.250 50.00 ns
valid - as requested by control
bit CST1 in the corresponding
word in the UPM

B31b | CLKOUT risingedgetoCSvalid | 1.50 | 8.00 | 1.50 | 8.00 | 1.50 | 8.00 — 50.00 ns
- as requested by control bit
CST2 in the corresponding
word in the UPM

B31c | CLKOUT risingedgetoCSvalid | 5.00 | 12.00 | 8.00 | 14.00 | 6.00 | 13.00 | 0.250 50.00 ns
- as requested by control bit
CST3 in the corresponding
word in the UPM

B31d | CLKOUT falling edge to CS 9.00 | 14.00 | 13.00 | 18.00 | 11.00 | 16.00 | 0.375 50.00 ns
valid - as requested by control
bit CST1 in the corresponding
word in the UPM EBDF = 1

B32 | CLKOUT falling edge to BS 1.50 | 6.00 | 1.50 | 6.00 | 1.50 | 6.00 — 50.00 ns
valid - as requested by control
bit BST4 in the corresponding
word in the UPM

B32a | CLKOUT falling edge to BS 5.00 | 12.00| 8.00 | 14.00| 6.00 | 13.00| 0.250 50.00 ns
valid - as requested by control
bit BST1 in the corresponding
word in the UPM, EBDF = 0

B32b | CLKOUT risingedgetoBSvalid | 1.50 | 8.00 | 1.50 | 8.00 | 1.50 | 8.00 — 50.00 ns
- as requested by control bit
BST2 in the corresponding
word in the UPM

B32c | CLKOUT rising edge toBSvalid | 5.00 | 12.00 | 8.00 | 14.00 | 6.00 | 13.00 | 0.250 50.00 ns
- as requested by control bit
BST3 in the corresponding
word in the UPM

B32d | CLKOUT falling edge to BS 9.00 | 14.00 | 13.00 | 18.00 | 11.00 | 16.00 | 0.375 50.00 ns
valid - as requested by control
bit BST1 in the corresponding
word in the UPM, EBDF = 1

B33 | CLKOUT falling edge to GPL 1.50 | 6.00 | 1.50 | 6.00 | 1.50 | 6.00 — 50.00 ns
valid - as requested by control
bit GxT4 in the corresponding
word in the UPM

MPC850 PowerQUICC™ Integrated Communications Processor Hardware Specifications, Rev. 2
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Bus Signal Timing

Table 6. Bus Operation Timing 1 (continued)

50 MHz 66 MHz 80 MHz Cap Load
Num Characteristic FFACT | (default Unit
Min | Max | Min | Max | Min | Max 50 pF)
B42 | CLKOUT rising edge to TSvalid | 2.00 — 2.00 — 2.00 — — 50.00 ns
(hold time)
B43 | AS negation to memory — | TBD| — | TBD | TBD | — — 50.00 ns
controller signals negation

' The minima provided assume a 0 pF load, whereas maxima assume a 50pF load. For frequencies not marked on

the part, new bus timing must be calculated for all frequency-dependent AC parameters. Frequency-dependent AC
parameters are those with an entry in the FFactor column. AC parameters without an FFactor entry do not need to
be calculated and can be taken directly from the frequency column corresponding to the frequency marked on the
part. The following equations should be used in these calculations.

For a frequency F, the following equations should be applied to each one of the above parameters:
For minima:

p —FFACTORx 1000 (Dso- 20 x FFACTOR)
- F

For maxima:

p [FFACTORx 1000 (Dsp-20x FFACTOR)  Ins(CAPLOAD - 50)/10
- F

where:

D is the parameter value to the frequency required in ns

F is the operation frequency in MHz

D5 is the parameter value defined for 50 MHz

CAP LOAD is the capacitance load on the signal in question.

FFACTOR is the one defined for each of the parameters in the table.

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

3 If the rate of change of the frequency of EXTAL is slow (i.e. it does not jump between the minimum and maximum
values in one cycle) or the frequency of the jitter is fast (i.e., it does not stay at an extreme value for a long time) then
the maximum allowed jitter on EXTAL can be up to 2%.

_The timing for BR output is relevant when the MPC850 is selected to work with external bus arbiter. The timing for
BG output is relevant when the MPC850 is selected to work with internal bus arbiter.

The setup times required for TA, TEA, and Bl are relevant only when they are supplied by an external device (and
not when the memory controller or the PCMCIA interface drives them).

The timing required for BR input is relevant when the MPC850 is selected to work with the internal bus arbiter. The
timing for BG input is relevant when the MPCB850 is selected to work with the external bus arbiter.

The D[0-31] and DP[0-3] input timings B20 and B21 refer to the rising edge of the CLKOUT in which the TA input
signal is asserted.

8 The D[0:31] and DPJ[0:3] input timings B20 and B21 refer to the falling edge of CLKOUT. This timing is valid only for
read accesses controlled by chip-selects controlled by 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.

9 The timing B30 refers to CS when ACS = '00' and to WE[0:3] when CSNT ='0".

10 The signal UPWAIT is considered asynchronous to CLKOUT and synchronized internally. The timings specified in
B37 and B38 are specified to enable the freeze of the UPM output signals.

" The AS signal is considered asynchronous to CLKOUT.

MPC850 PowerQUICC™ Integrated Communications Processor Hardware Specifications, Rev. 2
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Bus Signal Timing

Figure 2 isthe control timing diagram.
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Figure 2. Control Timing

Figure 3 provides the timing for the external clock.
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Figure 3. External Clock Timing
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Bus Signal Timing

Figure 6 provides the timing for the synchronous input signals.
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Figure 6. Synchronous Input Signals Timing

Figure 7 provides normal case timing for input data.
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Figure 7. Input Data Timing in Normal Case
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Bus Signal Timing

Figure 8 provides the timing for the input data controlled by the UPM in the memory controller.
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Figure 8. Input Data Timing when Controlled by UPM in the Memory Controller

Figure 9 through Figure 12 provide the timing for the external bus read controlled by various GPCM
factors.
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Figure 9. External Bus Read Timing (GPCM Controlled—ACS = 00)
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Bus Signal Timing
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Figure 15. External Bus Write Timing (GPCM Controlled—TRLX =1, CSNT = 1)
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Table 11 shows the reset timing for the MPC850.

Table 11. Reset Timing

Bus Signal Timing

50 MHz 66MHz 80 MHz
Num Characteristic FFACTOR | Unit
Min Max Min Max Min Max
R69 | CLKOUT to HRESET high impedance — 20.00 — 20.00 — 20.00 — ns
R70 | CLKOUT to SRESET high impedance — 20.00 — 20.00 — 20.00 — ns
R71 |RSTCONF pulse width 340.00| — |[515.00] — |[425.00| — 17.000 |ns
R72 — — — — — — —
R73 Configuration data to HRESET rising 350.00f — |505.00| — [425.00 — 15.000 |ns
edge set up time
R74 Configuration data to RSTCONF rising | 350.00| — |[350.00f — |350.00| — — ns
edge set up time
R75 Configuration data hold time after 0.00 — 0.00 — 0.00 — — ns
RSTCONF negation
R76 Configuration data hold time after 0.00 — 0.00 — 0.00 — — ns
HRESET negation
HRESET and RSTCONF asserted to — 25.00 — 25.00 — 25.00 — ns
R77 .
data out drive
R78 RSTCONF negated to data out high — 25.00 — 25.00 — 25.00 — ns
impedance.
CLKOUT of last rising edge before chip — 25.00 — 25.00 — 25.00 — ns
R79 |tristates HRESET to data out high
impedance.
R80 |DSDI, DSCK set up 60.00 — 90.00 — 75.00 — 3.000 ns
R81 | DSDI, DSCK hold time 0.00 — 0.00 — 0.00 — — ns
R82 SRESET negated to CLKOUT rising 160.00f — |242.00| — ]200.00 — 8.000 ns
edge for DSDI and DSCK sample

MPC850 PowerQUICC™ Integrated Communications Processor Hardware Specifications, Rev. 2
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CPM Electrical Characteristics
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Figure 40. SDACK Timing Diagram—Peripheral Write, TA Sampled Low at the Falling Edge
of the Clock
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CPM Electrical Characteristics
CLKOUT y
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Figure 41. SDACK Timing Diagram—Peripheral Write, TA Sampled High at the Falling Edge
of the Clock
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Figure 42. SDACK Timing Diagram—Peripheral Read
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CPM Electrical Characteristics
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Figure 46. Sl Receive Timing with Double-Speed Clocking (DSC = 1)
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CPM Electrical Characteristics
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Figure 48. Sl Transmit Timing with Double Speed Clocking (DSC = 1)
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CPM Electrical Characteristics

8.6 SCC in NMSI Mode Electrical Specifications

Table 18 providesthe NM S| external clock timing.
Table 18. NMSI External Clock Timing

All Frequencies
Num Characteristic Unit
Min Max
100 RCLKx and TCLKXx frequency 1 (x =2, 3 for all specs in this 1/SYNCCLK — ns
table)
101 RCLKx and TCLKx width low 1/SYNCCLK +5 — ns
102 RCLKx and TCLKXx rise/fall time — 15.00 |ns
103 TXDx active delay (from TCLKXx falling edge) 0.00 50.00 |ns
104 RTSx active/inactive delay (from TCLKXx falling edge) 0.00 50.00 |ns
105 CTSx setup time to TCLKXx rising edge 5.00 — |ns
106 RXDx setup time to RCLKXx rising edge 5.00 — ns
107 RXDx hold time from RCLKXx rising edge 2 5.00 — ns
108 CDx setup time to RCLKx rising edge 5.00 — |ns

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

Table 19 providesthe NM S| internal clock timing.
Table 19. NMSI Internal Clock Timing

All Frequencies
Num Characteristic Unit
Min Max
100 |RCLKx and TCLKXx frequency 1 (x =2, 3forall specs in this table) 0.00 SYNCCLK/3 MHz
102 |RCLKx and TCLKXx rise/fall time — — ns
103 | TXDx active delay (from TCLKXx falling edge) 0.00 30.00 ns
104 | RTSx active/inactive delay (from TCLKx falling edge) 0.00 30.00 ns
105 |CTSx setup time to TCLKx rising edge 40.00 — ns
106 | RXDx setup time to RCLKXx rising edge 40.00 — ns
107 | RXDx hold time from RCLKX rising edge 2 0.00 — ns
108 | CDx setup time to RCLKXx rising edge 40.00 — ns

' The ratios SyncCLK/RCLKx and SyncCLK/TCLK1x 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.

MPC850 PowerQUICC™ Integrated Communications Processor Hardware Specifications, Rev. 2
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CPM Electrical Characteristics
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Figure 57. SPI Master (CP = 0) Timing Diagram
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Figure 58. SPI Master (CP = 1) Timing Diagram
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CPM Electrical Characteristics

Table 24. 12C Timing (SCL < 100 KHz) (CONTINUED)

All Frequencies
Num Characteristic Unit
Min Max
210 | SDL/SCL fall time — 300.00 ns
211 Stop condition setup time 4.70 — us

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.

Table 25 provides the 1°C (SCL > 100 KHz) timings.
Table 25. 12C Timing (SCL > 100 KHz)

All Frequencies
Num Characteristic Expression Unit
Min Max
200 |SCL clock frequency (slave) fSCL 0 BRGCLK/48 Hz
200 |SCL clock frequency (master) 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
T 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.
Figure 61 shows the 12C bus timing.
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Figure 61. I2C Bus Timing Diagram
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Mechanical Data and Ordering Information

Figure 64 shows the non-JEDEC package dimensions of the PBGA.
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Figure 64. Package Dimensions for the Plastic Ball Grid Array (PBGA)—non-JEDEC Standard
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