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MPC823 AC Electrical Specifications

       

This document contains detailed information on power considerations, DC/AC electrical 
characteristics, and AC timing specifications for the MPC823.

This device contains circuitry protecting against damage from high-static voltage or electrical 
fields. However, it is advised that precautions be taken to avoid application of any voltages 
higher than the maximum-rated voltages to this high-impedance circuit. Reliability of operation 
is enhanced if unused inputs are tied to an appropriate logic voltage level (either GND or V

 

CC

 

).

 

Note:  

 

Visit our website at www.motorola.com if you are using a frequency other than
25, 40, or 50MHz. Our website contains a spreadsheet that you can use to
calculate the timing for your specific system frequency.
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MPC823 ELECTRICAL SPECIFICATIONS

  

MAXIMUM RATINGS (GND = 0V)

THERMAL CHARACTERISTICS

 

RATING SYMBOL VALUE UNIT

 

Supply Voltage VDDH -0.3 to 4.0 V

VDD -0.3 to 4.0 V

KAPWR -0.3 to 4.0 V

VDDSYN -0.3 to 4.0 V

Input Voltage (JTAG and GPIO) VIN -0.3 to 5.8 V

Input Voltage (All other pins) VIN -0.3 to 3.3 V

Operating Temperature T

 

A

 

0 to 70û
or

-40û to 85û

ûC

Storage Temperature Range T

 

STG

 

-55 to +150 ûC

NOTES:

1. Functional operating conditions are given in 

 

DC Electrical Characteristics (VCC

 

 

 

= 3.0 - 3.6 
V)

 

. Absolute maximum ratings are stress ratings only, and functional operation at the 
maxima is not guaranteed. Stress beyond those listed may affect device reliability or cause 
permanent damage to the device.

2.

 

CAUTION

 

: The JTAG and GPIO input voltages cannot be more than 2.5 V greater than 
supply voltage, this restriction applies also on Òpower-onÓ as well as on normal operation.

3. 5 Volt friendly inputs are inputs that tolerate 5 volts for JTAG and GPIO pins.

4. If you are using Mask Revision Base #F98S (Revision 0), all pins except EXTAL and CLK4IN 
are 5V tolerant inputs.

 

CHARACTERISTIC SYMBOL VALUE UNIT

 

Thermal Resistance for BGA

 

 

 

 q

 

Jc

 

~30

 

°

 

C/W
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MPC823 ELECTRICAL SPECIFICATIONS

  

DC ELECTRICAL CHARACTERISTICS 

 

(V

 

CC 

 

= 3.0 - 3.6 V)

 

CHARACTERISTIC SYMBOL MIN MAX UNIT

 

Input High Voltage (for JTAG and GPIO) V

 

IH

 

2.0 5.5 V

Input High Voltage (all other pins) V

 

IH

 

2.0 3.6 V

Input Low Voltage V

 

IL

 

GND 0.8 V

EXTAL and EXTCLK Input High Voltage V

 

IHC

 

0.7*(V

 

CC

 

) V

 

CC

 

+0.3 V

Input Leakage Current, V

 

IN 

 

= 5.5 V I

 

IN

 

Ñ ±10 µA

Hi-z (Off State) Leakage Current, V

 

IN 

 

= 3.5V I

 

OZ

 

Ñ ±10 µA

Signal Low Input Current, V

 

IL

 

 = 0.8 V I

 

L

 

±10 µA

Signal High Input Current, V

 

IH

 

 = 2.0 V I

 

H

 

±10 µA

Output High Voltage, I

 

OH 

 

= Ð2.0 mA

 

, 

 

V

 

DDH

 

 = 3.0V
Except XTAL, XFC, and Open-Drain Pins

V

 

OH

 

2.4 Ñ V

Output Low Voltage
IOL = 2.0 mA CLKOUT
IOL = 3.2 mAA[6:31], TSIZ0/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/
IOIS16_B/AT2, IP_B3/IWP2/VF2, IP_B4/LWP0/VF0, IP_B5/LWP1/
VF1, IP_B6/DSDI/AT0, IP_B7/PTR/AT3, USBRXD/PA15, RXD2/
PA13, SMRXD2/L1TXDA/PA9, SMTXD2/L1RXDA/PA8, IRQ4/KR/
SPKROUT, TIN1/L1RCLKA/BRGO1/CLK1/PA7, TIN3/TOUT1/
CLK2/PA6, TIN2/L1TCLKA/BRGO2/CLK3/PA5, TIN4/TOUT2/CLK4/
PA4, LCD_A/SPISEL/PB31, SPICLK/PB30, SPIMOSI/PB29, 
BRGO3/SPIMISO/PB28, BRGO1/I2CSDA/PB27, BRGO2/I2CSCL/
PB26, SMTXD1/PB25, SMRXD1/PB24, SMSYN1/SDACK1/PB23, 
SMSYN2/SDACK2/PB22, LCD_B/L1ST1/PB19, L1ST2/RTS2/
PB18, LCD_C/L1ST3/PB17, L1ST4/L1RQA/PB16, L1ST5/DREQ1/
PC15, L1ST6/RTS2/DREQ2/PC14, L1ST7/PC13, L1ST8/L1RQA/
PC12, USBRXP/PC11, USBRXN/TGATE1/PC10, CTS2/PC9, 
TGATE1/CD2/PC8, USBTXP/PC7, USBTXN/PC6, SDACK1/
L1TSYNCA/PC5, L1RSYNCA/PC4, LD8/VD7/PD15, LD7/VD6/
PD14, LD6/VD5/PD13, LD5/VD4/PD12, LD4/VD3/PD11, LD3/VD2/
PD10, LD2/VD1/PD9, LD1/VD0/PD8, FRAME/VSYNC/PD5, 
LCD_AC/LOE/BLANK/PD6, LD0/FIELD/PD7, LOAD/HSYNC/PD4, 
SHIFT/CLK/PD3

V

 

OL

 

Ñ 0.5 V

IOL = 5.3 mABDIP/GPL_B5, BR, BG, FRZ/IRQ6, CS[0:5], CS6/
CE1_B, CS7/CE2_B, WE0/BS_AB0/IORD, WE1/BS_AB1/IOWR, 
WE2/BS_AB2/PCOE, WE3/BS_AB3/PCWE, GPL_A0/GPL_B0, OE/
GPL_A1/GPL_B1, GPL_A[2:3]/GPL_B[2:3]/CS[2:3], UPWAITA/
GPL_A4/AS, UPWAITB/GPL_B4, GPL_A5, ALE_B/DSCK/AT1, 
OP2/MODCK1/STS, OP3/MODCK2/DSDO 
IOL = 7.0 mA USBOE/PA14, TXD2/PA12
IOL = 8.9 mATS, TA, TEA, BI, BB, HRESET, SRESET

NOTE: Input pin voltage specifications are V

 

CC

 

 = +4 V or 5.8 V, whichever is less.
AC timings are based on a 50 p

 

¦

 

 load.
If you are using Mask Revision Base #F98S, all pins except EXTAL and CLK4IN are 5V tolerant inputs.
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MPC823 ELECTRICAL SPECIFICATIONS

  

EXTERNAL BUS ELECTRICAL CHARACTERISTICS

 

Table 1. Bus Operation Timing 

 

NUM CHARACTERISTIC
25MHz 40MHz 50MHz

UNIT
MIN MAX MIN MAX MIN MAX

 

B1 CLKOUT Period 40 Ñ 25 Ñ 20 Ñ ns

B1a EXTCLK to CLKOUT Phase Skew (EXTCLK>15MHz and 
MF 

 

£

 

 2)
-0.9 0.9 -0.9 0.9 -0.9 0.9 ns

B1b EXTCLK to CLKOUT Phase Skew (EXTCLK>10MHz and 
MF 

 

£ 10)
-2.3 2.3 -2.3 2.3 -2.3 2.3 ns

B1c CLKOUT Phase Jitter (EXTCLK>15MHz and MF£2) -0.6 0.6 -0.6 0.6 -0.6 0.6 ns

B1d CLKOUT Phase Jitter (EXTCLK>10MHz and MF£10) -2 2 -2 2 -2 2 ns

B1e CLKOUT Frequency Jitter (MF<10) Ñ 0.5 Ñ 0.5 Ñ 0.5 %

B1f CLKOUT Frequency Jitter (10<MF<500) Ñ 2 Ñ 2 Ñ 2 %

B1g CLKOUT Frequency Jitter (MF>500) Ñ 3 Ñ 3 Ñ 3 %

B1h Frequency Jitter on EXTCLK Ñ 0.5 Ñ 0.5 Ñ 0.5 %

B2 Clock Pulse Width Low 16 Ñ 10 Ñ 8 Ñ ns

B3 Clock Pulse Width High 16 Ñ 10 Ñ 8 Ñ ns

B4 CLKOUT Rise Time Ñ 4 Ñ 4 Ñ 4 ns

B5 CLKOUT Fall Time Ñ 4 Ñ 4 Ñ 4 ns

B6 N/A (Used on Interactive Spreadsheet)

B7 CLKOUT to A(6:31), RD/WR, BURST, D(0:31), DP(0:3) 
Invalid

10 Ñ 5 Ñ 5 Ñ ns

B7a CLKOUT to TSIZ(0:1),REG, RSV, AT(0:3),BDIP, PTR Invalid 10 Ñ 5 Ñ 5 Ñ ns

B7b CLKOUT to BR, BG, FRZ, VFLS(0:1), VF(0:2), IWP(0:2), 
LWP(0:1), STS Invalid 

10 Ñ 5 Ñ 5 Ñ ns

B8 CLKOUT to A(6:31), RD/WR, BURST, D(0:31), DP(0:3) Valid 10 19 5 13 5 12 ns

B8a CLKOUT to TSIZ(0:1),REG, RSV, AT(0:3), BDIP, PTR Valid 10 19 5 13 5 12 ns

B8b CLKOUT to BR, BG, VFLS(0:1), VF(0:2), IWP(0:2), FRZ, 
LWP(0:1), STS Valid

10 19 5 13 5 12 ns

B9 CLKOUT to A(6:31), RD/WR, BURST, D(0:31), DP(0:3), 
TSIZ(0:1),REG, RSV, AT(0:3), PTR Hi Z

10 19 5 13 5 12 ns

B10 N/A

B11 CLKOUT to TS, BB Assertion 10 19 5 12.25 5 12.25 ns

B11a CLKOUT to TA, BI Assertion (when driven by the 
Memory Controller or PCMCIA Interface)

2.5 11 2.5 9.25 2.5 9.25 ns

B12 CLKOUT to TS, BB Negation 10 19 5 13 5 12 ns

B12a CLKOUT to TA, BI Negation (when driven by the 
Memory Controller or PCMCIA Interface)

2.5 11 2.5 11 2.5 11 ns

B13 CLKOUT to TS, BB Hi Z 10 24 5 21 5 19 ns
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MPC823 ELECTRICAL SPECIFICATIONS

B28c CLKOUT Falling Edge to WE(0:3) Negated -GPCM-Write 
Access TRLX = Ô0Õ, CSNT = Ô1Õ, EBDF=1

14 25 7 16 7 16 ns

B28d CLKOUT Falling Edge to CS Negated -GPCM-Write Access 
TRLX = Ô0Õ, CSNT = Ô1Õ, ACS = Ô10Õ or ACS=Õ11Õ, EBDF = 1

Ñ 25 Ñ 16 Ñ 16 ns

B29 WE(0:3) Negated to D(0:31), DP(0:3) Hi Z -GPCM- Write 
Access, CSNT = Ô0Õ

8 Ñ 3 Ñ 3 Ñ ns

B29a WE(0:3) Negated to D(0:31), DP(0:3) Hi Z -GPCM- Write 
Access, TRLX = Ô0Õ, CSNT = Ô1Õ, EBDF = 0

18 Ñ 8 Ñ 8 Ñ ns

B29b CS Negated to D(0:31), DP(0:3) Hi Z -GPCM- Write Access, 
ACS = Ô00Õ, TRLX = Ô0Õ & CSNT = Ô0Õ

8 Ñ 3 Ñ 3 Ñ ns

B29c CS Negated to D(0:31), DP(0:3) Hi Z -GPCM- Write Access, 
TRLX = Ô0Õ, CSNT = Ô1Õ, ACS = Ô10Õ or ACS=Õ11Õ, EBDF = 0

18 Ñ 8 Ñ 8 Ñ ns

B29d WE(0:3) Negated to D(0:31), DP(0:3) Hi Z -GPCM- Write 
Access, TRLX = Ô1Õ, CSNT = Ô1Õ, EBDF = 0

58 Ñ 28 Ñ 28 Ñ ns

B29e CS Negated to D(0:31), DP(0:3) Hi Z -GPCM- Write Access, 
TRLX = Ô1Õ, CSNT = Ô1Õ, ACS = Ô10Õ or ACS=Õ11Õ, EBDF = 0

58 Ñ 28 Ñ 28 Ñ ns

B29f WE(0:3) Negated to D(0:31), DP(0:3) Hi Z -GPCM- Write 
Access, TRLX = Ô0Õ, CSNT = Ô1Õ, EBDF = 1

12 Ñ 5 Ñ 5 Ñ ns

B29g CS Negated to D(0:31), DP(0:3) Hi Z -GPCM- Write Access, 
TRLX = Ô0Õ, CSNT = Ô1Õ, ACS = Ô10Õ or ACS=Õ11Õ, EBDF = 1

12 Ñ 5 Ñ 5 Ñ ns

B29h WE(0:3) Negated to D(0:31), DP(0:3) Hi Z -GPCM- Write 
Access, TRLX = Ô1Õ, CSNT = Ô1Õ, EBDF = 1

52 Ñ 24 Ñ 24 Ñ ns

B29i CS Negated to D(0:31), DP(0:3) Hi Z -GPCM- Write Access, 
TRLX = Ô1Õ, CSNT = Ô1Õ, ACS = Ô10Õ or ACS=Õ11Õ, EBDF =1

52 Ñ 24 Ñ 24 Ñ ns

B30 CS, WE(0:3) Negated to A(6:31) invalid -GPCM- Write 
Access.

8 Ñ 3 Ñ 3 Ñ

B30a
WE(0:3) Negated to A(6:31) Invalid -GPCM- Write Access, 
TRLX=Õ0Õ, CSNT = '1Õ. CS Negated to A(6:31) Invalid -GPCM- 
Write Access, TRLX=Õ0Õ, CSNT = '1Õ, ACS = 10,ACS = =Õ11Õ, 
EBDF = 0

18 Ñ 8 Ñ 8 Ñ ns

B30b
WE(0:3) Negated to A(6:31)Invalid -GPCM- Write Access, 
TRLX=Õ1Õ, CSNT = '1Õ. CS Negated to A(6:31)Invalid -GPCM- 
Write Access, TRLX=Õ1Õ, CSNT = '1Õ, ACS = 10,ACS = =Õ11Õ, 
EBDF = 0

58 Ñ 28 Ñ 28 Ñ ns

B30c
WE(0:3) Negated to A(6:31) Invalid -GPCM- Write Access, 
TRLX=Õ0Õ, CSNT = '1Õ. CS Negated to A(6:31) Invalid -GPCM- 
Write Access, TRLX=Õ0Õ, CSNT = '1Õ, ACS = 10 ,ACS = =Õ11Õ, 
EBDF = 1

12 Ñ 4 Ñ 4 Ñ ns

B30d
WE(0:3) Negated to A(6:31) Invalid -GPCM- Write Access, 
TRLX=Õ1Õ, CSNT = '1Õ. CS Negated to A(6:31) Invalid -GPCM- 
Write Access, TRLX=Õ1Õ, CSNT = '1Õ, ACS = 10,ACS = =Õ11Õ, 
EBDF = 1

52 Ñ 24 Ñ 24 Ñ ns

B31 CLKOUT Falling Edge to CS valid as requested by CST4 in 
the corresponding word of the UPM

1.5 10 1.5 8 1.5 8 ns

Table 1. Bus Operation Timing (Continued)

NUM CHARACTERISTIC
25MHz 40MHz 50MHz

UNIT
MIN MAX MIN MAX MIN MAX
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MPC823 ELECTRICAL SPECIFICATIONS

B40 A(6:31), TSIZ(0:1), RD/WR, BURST, Valid to CLKOUT Rising 
Edge

9 Ñ 7 Ñ 7 Ñ ns

B41 TS Valid to CLKOUT Rising Edge (Setup Time) 9 Ñ 7 Ñ 7 Ñ ns

B42 CLKOUT Rising Edge to TS Valid (Hold Time) 2 Ñ 2 Ñ 2 Ñ ns

B43 AS Negation to Memory Controller Signals Negation Ñ 13 Ñ 13 Ñ 13 ns

NOTES:

1. The timing for BR output is relevant when the MPC823 is selected to work with the external bus arbiter. 
The timing for BG output is relevant when the MPC823 is selected to work with the internal bus arbiter.

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

3. The timing required for BR input is relevant when the MPC823 is selected to work with the internal bus arbiter. 
The timing for BG input is relevant when the MPC823 is selected to work with the external bus arbiter.

4. The D(0:31) and DP(0:3) input timings B18 and B19 refer to the rising edge of the CLKOUT in which the TA 
input signal is asserted. 

5. The D(0:31) and DP(0:3) input timings B20 and  B21 refer to the falling edge of the CLKOUT. This timing is 
valid only under control of the UPM in the memory controller.

6. The timing B30 refers to CS when ACS = Ô00Õ and to WE(0:3) when CSNT = Ô0Õ.

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

8. The AS signal is considered asynchronous to the CLKOUT signal. 

Figure 1. External Clock Timing Diagram

Table 1. Bus Operation Timing (Continued)

NUM CHARACTERISTIC
25MHz 40MHz 50MHz

UNIT
MIN MAX MIN MAX MIN MAX

CLKOUT

B1

B1

B4 B5

B3

B2
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MPC823 ELECTRICAL SPECIFICATIONS

Figure 3. Synchronous Active Pull-Up and Open-Drain 
Outputs Signals Timing Diagram
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MPC823 ELECTRICAL SPECIFICATIONS

Figure 5. Input Data In Normal Case Timing Diagram

Figure 6. Input Data When Controlled by the UPM Timing Diagram
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MPC823 ELECTRICAL SPECIFICATIONS

Figure 9. External Bus Read Timing Diagram 
(GPCM ControlledÐTRLX = Ô0Õ, ACS = Ô11Õ)
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MPC823 ELECTRICAL SPECIFICATIONS

Figure 11. External Bus Write Timing Diagram
(GPCM ControlledÐTRLX = Ô0Õ, CSNT = Ô0Õ)
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MPC823 ELECTRICAL SPECIFICATIONS

Figure 13. External Bus Write Timing Diagram
(GPCM ControlledÐTRLX = Ô1Õ, CSNT = Ô1Õ)

CLKOUT

TS

A(6:31)

CSx

WE(0:3)

D(0:31),
DP(0:3)

OE

B22

B11

B8

B12

B30d B30b

B23

B28d

B29e

B29h B29d

B29b

B28c

B28a

B9

B8

B26

B25

B28b

B29f

    

  

F
re

e
sc

a
le

 S
e

m
ic

o
n

d
u

c
to

r,
 I

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

Freescale Semiconductor, Inc.

For More Information On This Product,
  Go to: www.freescale.com

n
c

..
.





MPC823 ELECTRICAL SPECIFICATIONS

Figure 15. Asynchronous UPWAIT Asserted Detection in UPM
Handled Cycles Timing Diagram
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MPC823 ELECTRICAL SPECIFICATIONS

Figure 18. Asynchronous External Master Memory Access Timing Diagram
(GPCM ControlledÐACS = Õ00Õ)

Figure 19. Asynchronous External Master Timing Diagram
(Control Signals Negation Time)
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MPC823 ELECTRICAL SPECIFICATIONS

Figure 21. Interrupt Detection Timing Diagram
for External Edge-Sensitive Lines
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MPC823 ELECTRICAL SPECIFICATIONS

Figure 22. PCMCIA Access Cycles Timing Diagram (External Bus Read)
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MPC823 ELECTRICAL SPECIFICATIONS

Figure 24. PCMCIA Wait Signals Detection Timing Diagram

Figure 25. PCMCIA Wait Signals Detection Timing Diagram
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MPC823 ELECTRICAL SPECIFICATIONS

Table 5. Debug Port Timing

NUM CHARACTERISTIC
25MHZ 40MHZ 50MHZ

UNIT
MIN MAX MIN MAX MIN MAX

D61 DSCK cycle time 120 Ñ 60 Ñ 60 Ñ ns

D62 DSCK clock pulse width 50 Ñ 25 Ñ 25 Ñ ns

D63 DSCK rise and fall times 0 3 0 3 0 3 ns

D64 DSDI input data setup time 8 Ñ 8 Ñ 8 Ñ ns

D65 DSDI data hold time 5 Ñ 5 Ñ 5 Ñ ns

D66 DSCK low to DSDO data valid 0 15 0 15 0 15 ns

D67 DSCK low to DSDO invalid 0 2 0 2 0 2 ns

Figure 28. Debug Port Clock Input Timing Diagram
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MPC823 ELECTRICAL SPECIFICATIONS

Table 6. Reset Timing

NUM CHARACTERISTIC
25MHZ 40MHZ 50MHZ

UNIT
MIN MAX MIN MAX MIN MAX

R68 CLKOUT to HRESET high impedance Ñ 20 Ñ 20 Ñ 20 ns

R69 CLKOUT to SRESET high impedance Ñ 20 Ñ 20 Ñ 20 ns

R70 RSTCONF pulse width 680 Ñ 425 Ñ 340 Ñ ns

R71 N/A

R72 Configuration data to HRESET rising edge setup 
time

650 Ñ 425 Ñ 350 Ñ ns

R73 Configuration data to RSTCONF rising edge setup 
time

650 Ñ 425 Ñ 350 Ñ ns

R74 Configuration data hold time after RSTCONF 
negation

0 Ñ 0 Ñ 0 Ñ ns

R75 Configuration data hold time after HRESET negation 0 Ñ 0 Ñ 0 Ñ ns

R76 HRESET and RSTCONF asserted to data out drive Ñ 25 Ñ 25 Ñ 25 ns

R77 RSTCONF negated to data out high impedance Ñ 25 Ñ 25 Ñ 25 ns

R78 CLKOUT of last rising edge before chip three-states 
HRESET to data out high impedance

Ñ 25 Ñ 25 Ñ 25 ns

R79 DSDI and DSCK setup 120 Ñ 75 Ñ 60 Ñ ns

R80 DSDI and DSCK hold time 0 Ñ 0 Ñ 0 Ñ ns

R81 SRESET negated to CLKOUT rising edge for DSDI 
and DSCK sample

320 Ñ 200 Ñ 160 Ñ ns
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MPC823 ELECTRICAL SPECIFICATIONS

Figure 32. Reset Timing DiagramÐDebug Port Configuration
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MPC823 ELECTRICAL SPECIFICATIONS

Figure 34. JTAGÐTest Access Port Timing Diagram

Figure 35. JTAGÐTRST Timing Diagram
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MPC823 ELECTRICAL SPECIFICATIONS

COMMUNICATION ELECTRICAL CHARACTERISTICS

Table 8. Parallel Input/Output Port Timing

NUM CHARACTERISTIC
25MHZ 40MHZ 50MHZ

UNIT
MIN MAX MIN MAX MIN MAX

29 Data-in setup time to clock high 20 Ñ 15 Ñ 15 Ñ ns

30 Data-in hold time from clock high 10 Ñ 7.5 Ñ 7.5 Ñ ns

31 Clock high to data-out valid (CPU writes 
data, control, or direction)

Ñ 25 Ñ 25 Ñ 25 ns

Figure 37. Parallel Input/Output Data-In/Data-Out Timing Diagram
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MPC823 ELECTRICAL SPECIFICATIONS

Figure 39. SDACK Timing DiagramÐPeripheral Write, TA Sampled Low
at the Falling Edge of the Clock
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Figure 41. SDACK Timing DiagramÐPeripheral Read
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