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Features

— Gate mode can enable/disable counting

— Interrupt can be masked on reference match and event capture
* Interrupts

— Eight external interrupt request (IRQ) lines

— Twelve port pinswith interrupt capability

— Fifteen internal interrupt sources

— Programmable priority among SCCs and USB

— Programmable highest-priority request
» Single socket PCMCIA-ATA interface

— Master (socket) interface, release 2.1 compliant

— Single PCMCIA socket

— Supports eight memory or I/0O windows
» Communications processor module (CPM)

— 32-bit, Harvard architecture, scalar RISC communications processor (CP)

— Protocol-specific command sets (for example, GRACEFUL STOP TRANSMIT Stops transmission
after the current frameisfinished or immediately if no frameis being sent and CLOSE RXBD
closes the receive buffer descriptor)

— Supports continuous mode transmission and reception on al seria channels
— Upto 8 Kbytes of dual-port RAM

— Twenty serial DMA (SDMA) channels for the serial controllers, including eight for the four
USB endpoints

— Three parallel 1/0 registers with open-drain capability
»  Four independent baud-rate generators (BRGS)
— Can be connected to any SCC, SMC, or USB
— Allow changes during operation
— Autobaud support option
» Two SCCs(seria communications controllers)
— Ethernet/IEEE 802.3, supporting full 10-Mbps operation
— HDLC/SDLC™ (all channels supported at 2 Mbps)
— HDLC bus (implements an HDL C-based local area network (LAN))
— Asynchronous HDL C to support PPP (point-to-point protocol)
— AppleTa K®
— Universal asynchronous receiver transmitter (UART)
— Synchronous UART
— Serid infrared (IrDA)
— Totaly transparent (bit streams)
— Totally transparent (frame based with optional cyclic redundancy check (CRC))
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Thermal Characteristics

4 Thermal Characteristics
Table 3 shows the thermal characteristics for the MPC850.

Table 3. Thermal Characteristics

Characteristic Symbol Value Unit

Thermal resistance for BGA ! 0Ja 402 °C/W
0Ja 313 °C/W

IR 244 °C/W

Thermal Resistance for BGA (junction-to-case) 8¢ 8 °C/W

' For more information on the design of thermal vias on multilayer boards and BGA layout considerations in

general, refer to AN-1231/D, Plastic Ball Grid Array Application Note available from your local Freescale sales
office.

2 Assumes natural convection and a single layer board (no thermal vias).

3 Assumes natural convection, a multilayer board with thermal vias*, 1 watt MPC850 dissipation, and a board
temperature rise of 20°C above ambient.

4 Assumes natural convection, a multilayer board with thermal vias?, 1 watt MPC850 dissipation, and a board
temperature rise of 13°C above ambient.

Ty=Ta+(Pp e6;a)
Pp = (Vbp @ Ipp) + Pio
where:
P o is the power dissipation on pins

Table 4 provides power dissipation information.
Table 4. Power Dissipation (Pp)

Characteristic Frequency (MHz) | Typical! | Maximum?2 | Unit
Power Dissipation 33 TBD 515 mwW
All Revisions 40 TBD 590 mw
(1:1) Mode
50 TBD 725 mwW
1 Typical power dissipation is measured at 3.3V
2 Maximum power dissipation is measured at 3.65 V
Table 5 provides the DC electrical characteristics for the MPC850.
Table 5. DC Electrical Specifications
Characteristic Symbol Min Max Unit
Operating voltage at 40 MHz or less VDDH, VDDL, 3.0 3.6 \
KAPWR, VDDSYN
Operating voltage at 40 MHz or higher VDDH, VDDL, 3.135 3.465 \%
KAPWR, VDDSYN
Input high voltage (address bus, data bus, EXTAL, EXTCLK, VIH 2.0 3.6 \Y
and all bus control/status signals)
Input high voltage (all general purpose I/0 and peripheral pins) VIH 2.0 5.5 \%

MPC850 PowerQUICC™ Integrated Communications Processor Hardware Specifications, Rev. 2
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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
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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)
B9 |CLKOUT to A[6-31]RD/WR, | 5.00 | 11.75| 7.58 | 14.33 | 6.25 | 13.00| 0.250 50.00 ns
BURST, D[0-31], DP[0-3],
TSIZ[0-1], REG, RSV, AT[0-3],
PTR high-Z
B11 |CLKOUT to TS, BB assertion | 5.00 | 11.00 | 7.58 | 13.58 | 6.25 | 12.25| 0.250 50.00 ns
B11a | CLKOUT to TA, BI assertion, 250 | 925 | 250 | 925 | 250 | 9.25 | — 50.00 ns
(When driven by the memory
controller or PCMCIA interface)
B12 |CLKOUT to TS, BB negation 5.00 |11.75| 7.58 |14.33| 6.25 | 13.00 | 0.250 50.00 ns
B12a | CLKOUT to TA, BI negation 2.50 [ 11.00 | 250 | 11.00| 2.50 | 11.00| — 50.00 ns
(when driven by the memory
controller or PCMCIA interface)
B13 |CLKOUT to TS, BB high-Z 5.00 | 19.00 | 7.58 |21.58 | 6.25 | 20.25| 0.250 50.00 ns
B13a |CLKOUT to TA, Bl high-Z, 250 | 15.00 | 2.50 [15.00 | 2.50 | 15.00| — 50.00 ns
(when driven by the memory
controller or PCMCIA interface)
B14 |CLKOUT to TEA assertion 2.50 | 10.00 | 2.50 [10.00 | 2.50 | 10.00| — 50.00 ns
B15 |CLKOUT to TEA high-Z 250 | 15.00 | 2.50 [15.00 | 2.50 | 15.00| — 50.00 ns
B16 |TA, Bl valid to CLKOUT(setup | 975 | — | 975 | — | 975 | — — 50.00 ns
time) °
B16a | TEA, KR, RETRY, valid to 10.00| — |10.00| — [10.00| — — 50.00 ns
CLKOUT (setup time) ®
B16b |BB, BG, BRvalidto CLKOUT |850 | — | 850 | — |850 | — — 50.00 ns
(setup time) ©
B17 |CLKOUT to TA, TEA,BI,BB, | 1.00 | — | 100 | — | 1.00 | — — 50.00 ns
BG, BR valid (Hold time).?
B17a |CLKOUTtoKR, RETRY, except | 200 | — | 200 | — | 200 | — — 50.00 ns
TEA valid (hold time)
B18 |D[0-31], DP[0-3] valid to 600 | — |600| — |6.00| — — 50.00 ns
CLKOUT rising edge (setup
time) 7
B19 | CLKOUT rising edge to 1.00 — 1.00 — 1.00 — — 50.00 ns
D[0-31], DP[0-3] valid (hold
time)
B20 |D[0-31], DP[0-3] valid to 400 | — | 400 | — | 400 | — — 50.00 ns
CLKOUT falling edge (setup
time) 8
B21 | CLKOUT falling edge to 2.00 — 2.00 — 2.00 — — — —
D[0-31], DP[0-3] valid (hold
time)

MPC850 PowerQUICC™ Integrated Communications Processor Hardware Specifications, Rev. 2
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Table 6. Bus Operation Timing 1 (continued)

Bus Signal Timing

Num

Characteristic

50 MHz

66 MHz

80 MHz

Min

Max

Min

Max

Min Max

FFACT

Cap Load
(default
50 pF)

Unit

B22

CLKOUT rising edge to cs
asserted GPCM ACS =00

5.00

11.75

7.58

14.33

6.25 | 13.00

0.250

50.00

ns

B22a

CLKOUT falling edge to CS
asserted GPCM ACS = 10,
TRLX = 0,1

8.00

8.00

— 8.00

50.00

ns

B22b

CLKOUT falling edge to CS
asserted GPCM ACS = 11,
TRLX =0, EBDF =0

5.00

11.75

7.58

14.33

6.25 | 13.00

0.250

50.00

ns

B22c

CLKOUT falling edge to CS
asserted GPCM ACS = 11,
TRLX = 0, EBDF = 1

7.00

14.00

11.00

18.00

9.00 | 16.00

0.375

50.00

ns

B23

CLKOUT rising edge to CS
negated GPCM read access,
GPCM write access ACS = 00,
TRLX=0&CSNT =0

2.00

8.00

2.00

8.00

2.00 | 8.00

50.00

ns

B24

A[6-31] to CS asserted GPCM
ACS =10, TRLX = 0.

3.00

6.00

4.00 —

0.250

50.00

ns

B24a

A[6-31] to CS asserted GPCM
ACS =11, TRLX =0

8.00

13.00

11.00 | —

0.500

50.00

ns

B25

CLKOUT rising edge to OE,
WE[0-3] asserted

9.00

9.00

— 9.00

50.00

ns

B26

CLKOUT rising edge to OE
negated

2.00

9.00

2.00

9.00

2.00 | 9.00

50.00

ns

B27

A[6-31] to CS asserted GPCM
ACS =10, TRLX =1

23.00

36.00

29.00| —

1.250

50.00

ns

B27a

A[6-31] to CS asserted GPCM
ACS =11, TRLX =1

28.00

43.00

36.00| —

1.500

50.00

ns

B28

CLKOUT rising edge to
WE[0-3] negated GPCM write
access CSNT =0

9.00

9.00

— 9.00

50.00

ns

B28a

CLKOUT falling edge to
WE[0-3] negated GPCM write
access TRLX = 0,1 CSNT =1,
EBDF =0

5.00

12.00

8.00

14.00

6.00 | 13.00

0.250

50.00

ns

B28b

CLKOUT falling edge to CS
negated GPCM write access
TRLX =0,1 CSNT =1, ACS =
10 or ACS = 11, EBDF =0

12.00

14.00

— | 13.00

0.250

50.00

ns
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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

Figure 2 isthe control timing diagram.

20V 20V
CLkOUT 08V\ 08V /
20V 20V
Outputs 0.8V :;Lo.s v
<—®—»
20V 20V
Outputs 08 v%&x 08V
@—> -
20V 20V
Inputs 0.8V 08V
20V 20V
Inputs 08V 08V

@ Maximum output delay specification
e Minimum output hold time

@ Minimum input setup time specification
@ Minimum input hold time specification

Figure 2. Control Timing

Figure 3 provides the timing for the external clock.

CLKOUT ’Z—\—j—l
e

Figure 3. External Clock Timing

AT
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Bus Signal Timing

CLKOUT /

A[6:31] z(
23
CSx
2y
OE
D[0:31],
DP[0:3]

CLKOUT

a|
%)
-

S
&

~ 622>
A[6:31] zi
-
o N
OE

D[0:31], \
DP[0:3]

Figure 11. External Bus Read Timing (GPCM Controlled—TRLX = 0, ACS = 11)
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Bus Signal Timing

CLKOUT —’L—\— Z—\—/—\— */—\—
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—
angea j&
A[6:31] {
@ - 828 >
X 72‘ j \
B25) <> @@ .
WE[0:3] ’L47j
> B29 >
=/ -

D[0:31],

DP[0:3]

A

y
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|

Figure 15. External Bus Write Timing (GPCM Controlled—TRLX =1, CSNT = 1)
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Bus Signal Timing

Table 7 provides interrupt timing for the MPC850.
Table 7. Interrupt Timing

50 MHz 66MHz 80 MHz
Num Characteristic ! Unit
Min Max Min Max Min Max

139 | IRQx valid to CLKOUT rising edge (set up time) 6.00 — 6.00 — 6.00 — ns
140 IRQx hold time after CLKOUT. 2.00 — 2.00 — 2.00 — ns
141 IRQx pulse width low 3.00 — 3.00 — 3.00 — ns
142 | IRQx pulse width high 3.00 — 3.00 — 3.00 — ns
143 | IRQx edge-to-edge time 80.00 — 121.0 — 100.0 — ns

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 MPCB850 is able to support

Figure 22 provides the interrupt detection timing for the external level-sensitive lines.
CLKOUT
= X0

Figure 22. Interrupt Detection Timing for External Level Sensitive Lines

Figure 23 provides the interrupt detection timing for the external edge-sensitive lines.

(1)
C
TRQX / \
(e ——

Figure 23. Interrupt Detection Timing for External Edge Sensitive Lines
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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

Freescale Semiconductor

37



CPM Electrical Characteristics

CLKOUT N \

DATA-IN )

DATA-OUT

Figure 38. Parallel I/0 Data-In/Data-Out Timing Diagram

8.2 IDMA Controller AC Electrical Specifications

Table 14 provides the IDMA controller timings as shown in Figure 39 to Figure 42.
Table 14. IDMA Controller Timing

All Frequencies
Num Characteristic Unit
Min Max
40 | DREQ setup time to clock high 7.00 — ns
41 |DREQ hold time from clock high 3.00 — ns
42 SDACK assertion delay from clock high — 12.00 ns
43 SDACK negation delay from clock low — 12.00 ns
44 SDACK negation delay from TA low — 20.00 ns
45 SDACK negation delay from clock high — 15.00 ns
46 | TA assertion to falling edge of the clock setup time (applies to external ﬁ) 7.00 — ns
CLKOUT

(Output) @

DREQ
(Input)

Figure 39. IDMA External Requests Timing Diagram
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CPM Electrical Characteristics

CLKOUT
(Output)

N A A S
(oups \ /
_/

R/W
(Output)

DATA

@ - Oyl
\

TA /
(Output)

SDACK \( A

Figure 40. SDACK Timing Diagram—Peripheral Write, TA Sampled Low at the Falling Edge
of the Clock
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Figure 50 through Figure 52 show the NM S| timings.

RCLKx

RXDx
(Input)

CDx
(Input)

CDx
(SYNC Input)

TCLKX

TXDx
(Output)

CPM Electrical Characteristics

@ s
@ - > 108
\
- o

Figure 50. SCC NMSI Receive Timing Diagram

RTSx
(Output)

S
)
-

CTSx
(Input)

CTSx
(SYNC Input)

Figure 51. SCC NMSI Transmit Timing Diagram
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CPM Electrical Characteristics

SPICLK
(CI=0)
(Output)

SPICLK
(CI=1)
(Output)

(a3

~ 7

‘

E

v

160

[

N

SPI('YInIFi?) m < msb
G I
7 -
SF(I)'\ljltgjl) NEF msb ) Data ( Ish % \ msb
Figure 57. SPI Master (CP = 0) Timing Diagram
SPICLK J— —\ | —_—
(O(lft:[l)lzj(t))) N "—7Z
161 = » < >
161 = > 160
SPICLK  —— —\ N/
B M
—>
- -
i B
> ‘+
S(F()I)m[?u?; A:k msb > Data { Isb ﬁ \ msb

Figure 58. SPI Master (CP = 1) Timing Diagram
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Mechanical Data and Ordering Information

Figure 64 shows the non-JEDEC package dimensions of the PBGA.

A —4 D NOTES:

I<— 256X 1. DIMENSIONING AND TOLERANCING PER ASME
D2 Y14.5M, 1994,
I 2. DIMENSIONS IN MILLIMETERS.
- 3. DIMENSION b S MEASURED AT THE MAXIMUM
| 7| 035 SOLDER BALL DIAMETER, PARALLEL TO PRIMARY
1 '/ O DATUM C.
F N @) 4. PRIMARY DATUM C AND THE SEATING PLANE ARE
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Figure 64. Package Dimensions for the Plastic Ball Grid Array (PBGA)—non-JEDEC Standard

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

66 Freescale Semiconductor



Mechanical Data and Ordering Information

Figure 65 shows the JEDEC package dimensions of the PBGA.

A —4 D NOTES:

|<_253x 1. DIMENSIONING AND TOLERANGING PER ASME
D2 Y14.5M, 1994.
| 2. DIMENSIONS IN MILLIMETERS.
- 3. DIMENSION bIS MEASURED AT THE MAXIMUM
| 7 0'35 SOLDER BALL DIAMETER, PARALLEL TO PRIMARY
1 '/ O DATUM C.
F\ @) 4. PRIMARY DATUM C AND THE SEATING PLANE ARE
| MILLIMETERS
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L‘ A| 191 | 235
A E E2 Al | 050 | 070
r-f"\’ A 112 | 122
Q M| 029 | 043
| b | 060 090
D | 2300BSC
d D1 | 19.05REF
k / ax L D2 | 19.00 [ 20.00
1 / E | 2300BSC
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Figure 65. Package Dimensions for the Plastic Ball Grid Array (PBGA)—JEDEC Standard
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