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2 Features
Figure 1 is a block diagram of the MPC850, showing its major components and the relationships among 
those components:

Figure 1. MPC850 Microprocessor Block Diagram

The following list summarizes the main features of the MPC850:

• Embedded single-issue, 32-bit MPC8xx core (implementing the PowerPC architecture) with 
thirty-two 32-bit general-purpose registers (GPRs) 

— Performs branch folding and branch prediction with conditional prefetch, but without 
conditional execution
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— 2-Kbyte instruction cache and 1-Kbyte data cache (Harvard architecture)

– Caches are two-way, set-associative 

– Physically addressed

– Cache blocks can be updated with a 4-word line burst

– Least-recently used (LRU) replacement algorithm

– Lockable one-line granularity

— Memory management units (MMUs) with 8-entry translation lookaside buffers (TLBs) and 
fully-associative instruction and data TLBs

— MMUs support multiple page sizes of 4 Kbytes, 16 Kbytes, 256 Kbytes, 512 Kbytes, and 
8 Mbytes; 16 virtual address spaces and eight protection groups

• Advanced on-chip emulation debug mode

• Data bus dynamic bus sizing for 8, 16, and 32-bit buses

— Supports traditional 68000 big-endian, traditional x86 little-endian and modified little-endian 
memory systems

— Twenty-six external address lines

• Completely static design (0–80 MHz operation)

• System integration unit (SIU)

— Hardware bus monitor

— Spurious interrupt monitor

— Software watchdog

— Periodic interrupt timer

— Low-power stop mode

— Clock synthesizer

— Decrementer, time base, and real-time clock (RTC) from the PowerPC architecture 

— Reset controller

— IEEE 1149.1 test access port (JTAG)

• Memory controller (eight banks)

— Glueless interface to DRAM single in-line memory modules (SIMMs), synchronous DRAM 
(SDRAM), static random-access memory (SRAM), electrically programmable read-only 
memory (EPROM), flash EPROM, etc.

— Memory controller programmable to support most size and speed memory interfaces

— Boot chip-select available at reset (options for 8, 16, or 32-bit memory)

— Variable block sizes, 32 Kbytes to 256 Mbytes

— Selectable write protection

— On-chip bus arbiter supports one external bus master

— Special features for burst mode support

• General-purpose timers

— Four 16-bit timers or two 32-bit timers 
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Bus Signal Timing

Table 6.  Bus Operation Timing  1 

Num Characteristic
50 MHz 66 MHz 80 MHz

FFACT
Cap Load 
(default 
50 pF)

Unit
Min Max Min Max Min Max

B1 CLKOUT period 20 — 30.30 — 25 — — — 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 — 50.00 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 — 50.00 ns

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

-0.60 0.60 -0.60 0.60 -0.60 0.60 — 50.00 ns

B1d CLKOUT phase jitter 2 -2.00 2.00 -2.00 2.00 -2.00 2.00 — 50.00 ns

B1e CLKOUT frequency jitter (MF < 
10) 2

— 0.50 — 0.50 — 0.50 — 50.00 %

B1f CLKOUT frequency jitter (10 < 
MF < 500) 2

— 2.00 — 2.00 — 2.00 — 50.00 %

B1g CLKOUT frequency jitter (MF > 
500) 2

— 3.00 — 3.00 — 3.00 — 50.00 %

B1h Frequency jitter on EXTCLK  3 — 0.50 — 0.50 — 0.50 — 50.00 %

B2 CLKOUT pulse width low 8.00 — 12.12 — 10.00 — — 50.00 ns

B3 CLKOUT width high 8.00 — 12.12 — 10.00 — — 50.00 ns

B4 CLKOUT rise time — 4.00 — 4.00 — 4.00 — 50.00 ns

B5 CLKOUT fall time — 4.00 — 4.00 — 4.00 — 50.00 ns

B7 CLKOUT to A[6–31], 

RD/WR, BURST, D[0–31], 
DP[0–3] invalid

5.00 — 7.58 — 6.25 — 0.250 50.00 ns

B7a CLKOUT to TSIZ[0–1], REG, 
RSV, AT[0–3], BDIP, PTR 
invalid

5.00 — 7.58 — 6.25 — 0.250 50.00 ns

B7b CLKOUT to BR, BG, FRZ, 
VFLS[0–1], VF[0–2] IWP[0–2], 
LWP[0–1], STS invalid  4

5.00 — 7.58 — 6.25 — 0.250 50.00 ns

B8 CLKOUT to A[6–31], 

RD/WR, BURST, D[0–31], 
DP[0–3] valid

5.00 11.75 7.58 14.33 6.25 13.00 0.250 50.00 ns

B8a CLKOUT to TSIZ[0–1], REG, 
RSV, AT[0–3] BDIP, PTR valid

5.00 11.75 7.58 14.33 6.25 13.00 0.250 50.00 ns

B8b CLKOUT to BR, BG, 
VFLS[0–1], VF[0–2], IWP[0–2], 
FRZ, LWP[0–1], STS valid 4

5.00 11.74 7.58 14.33 6.25 13.00 0.250 50.00 ns
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B9 CLKOUT to A[6–31] RD/WR, 
BURST, D[0–31], DP[0–3], 
TSIZ[0–1], REG, RSV, AT[0–3], 
PTR high-Z

5.00 11.75 7.58 14.33 6.25 13.00 0.250 50.00 ns

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, 
(When driven by the memory 
controller or PCMCIA interface)

2.50 9.25 2.50 9.25 2.50 9.25 — 50.00 ns

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 
(when driven by the memory 
controller or PCMCIA interface)

2.50 11.00 2.50 11.00 2.50 11.00 — 50.00 ns

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, BI high-Z, 
(when driven by the memory 
controller or PCMCIA interface)

2.50 15.00 2.50 15.00 2.50 15.00 — 50.00 ns

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 2.50 15.00 2.50 15.00 2.50 15.00 — 50.00 ns

B16 TA, BI valid to CLKOUT(setup 
time)  5

9.75 — 9.75 — 9.75 — — 50.00 ns

B16a TEA, KR, RETRY, valid to 
CLKOUT (setup time) 5

10.00 — 10.00 — 10.00 — — 50.00 ns

B16b BB, BG, BR valid to CLKOUT 
(setup time)  6

8.50 — 8.50 — 8.50 — — 50.00 ns

B17 CLKOUT to TA, TEA, BI, BB, 
BG, BR valid (Hold time).5

1.00 — 1.00 — 1.00 — — 50.00 ns

B17a CLKOUT to KR, RETRY, except 
TEA valid (hold time)

2.00 — 2.00 — 2.00 — — 50.00 ns

B18 D[0–31], DP[0–3] valid to 
CLKOUT rising edge (setup 
time)  7

6.00 — 6.00 — 6.00 — — 50.00 ns

B19 CLKOUT rising edge to 
D[0–31], DP[0–3] valid (hold 
time) 7

1.00 — 1.00 — 1.00 — — 50.00 ns

B20 D[0–31], DP[0–3] valid to 
CLKOUT falling edge (setup 
time)  8

4.00 — 4.00 — 4.00 — — 50.00 ns

B21 CLKOUT falling edge to 
D[0–31], DP[0–3] valid (hold 
time) 8

2.00 — 2.00 — 2.00 — — — —

Table 6.  Bus Operation Timing  1  (continued)

Num Characteristic
50 MHz 66 MHz 80 MHz

FFACT
Cap Load 
(default 
50 pF)

Unit
Min Max Min Max Min Max
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B28c CLKOUT falling edge to 
WE[0–3] negated GPCM write 
access TRLX = 0,1 CSNT = 1 
write access TRLX = 0, CSNT = 
1, EBDF = 1

7.00 14.00 11.00 18.00 9.00 16.00 0.375 50.00 ns

B28d CLKOUT falling edge to CS 
negated GPCM write access 
TRLX = 0,1 CSNT = 1, ACS = 
10 or ACS = 11, EBDF = 1

— 14.00 — 18.00 — 16.00 0.375 50.00 ns

B29 WE[0–3] negated to D[0–31], 
DP[0–3] high-Z GPCM write 
access, CSNT = 0

3.00 — 6.00 — 4.00 — 0.250 50.00 ns

B29a WE[0–3] negated to D[0–31], 
DP[0–3] high-Z GPCM write 
access, TRLX = 0 CSNT = 1, 
EBDF = 0

8.00 — 13.00 — 11.00 — 0.500 50.00 ns

B29b CS negated to D[0–31], 
DP[0–3], high-Z GPCM write 
access, ACS = 00, TRLX = 0 & 
CSNT = 0

3.00 — 6.00 — 4.00 — 0.250 50.00 ns

B29c CS negated to D[0–31], 
DP[0–3] high-Z GPCM write 
access, TRLX = 0, CSNT = 1, 
ACS = 10 or ACS = 11, EBDF = 
0

8.00 — 13.00 — 11.00 — 0.500 50.00 ns

B29d WE[0–3] negated to D[0–31], 
DP[0–3] high-Z GPCM write 
access, TRLX = 1, CSNT = 1, 
EBDF = 0

28.00 — 43.00 — 36.00 — 1.500 50.00 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

28.00 — 43.00 — 36.00 — 1.500 50.00 ns

B29f WE[0–3] negated to D[0–31], 
DP[0–3] high-Z GPCM write 
access TRLX = 0, CSNT = 1, 
EBDF = 1

5.00 — 9.00 — 7.00 — 0.375 50.00 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

5.00 — 9.00 — 7.00 — 0.375 50.00 ns

Table 6.  Bus Operation Timing  1  (continued)

Num Characteristic
50 MHz 66 MHz 80 MHz

FFACT
Cap Load 
(default 
50 pF)

Unit
Min Max Min Max Min Max
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B31 CLKOUT falling edge to CS 
valid - as requested by control 
bit CST4 in the corresponding 
word in the UPM

1.50 6.00 1.50 6.00 1.50 6.00 — 50.00 ns

B31a CLKOUT falling edge to CS 
valid - as requested by control 
bit CST1 in the corresponding 
word in the UPM

5.00 12.00 8.00 14.00 6.00 13.00 0.250 50.00 ns

B31b CLKOUT rising edge to CS valid 
- as requested by control bit 
CST2 in the corresponding 
word in the UPM

1.50 8.00 1.50 8.00 1.50 8.00 — 50.00 ns

B31c CLKOUT rising edge to CS valid 
- as requested by control bit 
CST3 in the corresponding 
word in the UPM

5.00 12.00 8.00 14.00 6.00 13.00 0.250 50.00 ns

B31d CLKOUT falling edge to CS 
valid - as requested by control 
bit CST1 in the corresponding 
word in the UPM EBDF = 1

9.00 14.00 13.00 18.00 11.00 16.00 0.375 50.00 ns

B32 CLKOUT falling edge to BS 
valid - as requested by control 
bit BST4 in the corresponding 
word in the UPM

1.50 6.00 1.50 6.00 1.50 6.00 — 50.00 ns

B32a CLKOUT falling edge to BS 
valid - as requested by control 
bit BST1 in the corresponding 
word in the UPM, EBDF = 0

5.00 12.00 8.00 14.00 6.00 13.00 0.250 50.00 ns

B32b CLKOUT rising edge to BS valid 
- as requested by control bit 
BST2 in the corresponding 
word in the UPM

1.50 8.00 1.50 8.00 1.50 8.00 — 50.00 ns

B32c CLKOUT rising edge to BS valid 
- as requested by control bit 
BST3 in the corresponding 
word in the UPM

5.00 12.00 8.00 14.00 6.00 13.00 0.250 50.00 ns

B32d CLKOUT falling edge to BS 
valid - as requested by control 
bit BST1 in the corresponding 
word in the UPM, EBDF = 1

9.00 14.00 13.00 18.00 11.00 16.00 0.375 50.00 ns

B33 CLKOUT falling edge to GPL 
valid - as requested by control 
bit GxT4 in the corresponding 
word in the UPM

1.50 6.00 1.50 6.00 1.50 6.00 — 50.00 ns

Table 6.  Bus Operation Timing  1  (continued)

Num Characteristic
50 MHz 66 MHz 80 MHz

FFACT
Cap Load 
(default 
50 pF)

Unit
Min Max Min Max Min Max
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Figure 13 through Figure 15 provide the timing for the external bus write controlled by various GPCM 
factors.

Figure 13. External Bus Write Timing (GPCM Controlled—TRLX = 0, CSNT = 0)
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Table 8 shows the PCMCIA timing for the MPC850. 
Table 8.  PCMCIA Timing

Num Characteristic
50MHz 66MHz 80 MHz

FFACTOR Unit
Min Max Min Max Min Max

P44
A[6–31], REG valid to PCMCIA strobe 
asserted. 1

1  PSST = 1. Otherwise add PSST times cycle time.
PSHT = 0. Otherwise add PSHT times cycle time.

These synchronous timings define when the WAIT_B signal is detected in order to freeze (or relieve) the PCMCIA 
current cycle. The WAIT_B assertion will be effective only if it is detected 2 cycles before the PSL timer expiration. 
See PCMCIA Interface in the MPC850 PowerQUICC User’s Manual.

13.00 — 21.00 — 17.00 — 0.750 ns

P45 A[6–31], REG valid to ALE negation.1 18.00 — 28.00 — 23.00 — 1.000 ns

P46 CLKOUT to REG valid 5.00 13.00 8.00 16.00 6.00 14.00 0.250 ns

P47 CLKOUT to REG Invalid. 6.00 — 9.00 — 7.00 — 0.250 ns

P48 CLKOUT to CE1, CE2 asserted. 5.00 13.00 8.00 16.00 6.00 14.00 0.250

P49 CLKOUT to CE1, CE2 negated. 5.00 13.00 8.00 16.00 6.00 14.00 0.250 ns

P50
CLKOUT to PCOE, IORD, PCWE, 
IOWR assert time.

— 11.00 — 11.00 — 11.00 — ns

P51
CLKOUT to PCOE, IORD, PCWE, 
IOWR negate time.

2.00 11.00 2.00 11.00 2.00 11.00 — ns

P52 CLKOUT to ALE assert time 5.00 13.00 8.00 16.00 6.00 14.00 0.250 ns

P53 CLKOUT to ALE negate time — 13.00 — 16.00 — 14.00 0.250 ns

P54
PCWE, IOWR negated to D[0–31] 
invalid.1

3.00 — 6.00 — 4.00 — 0.250 ns

P55 WAIT_B valid to CLKOUT rising edge.1 8.00 — 8.00 — 8.00 — — ns

P56
CLKOUT rising edge to WAIT_B 
invalid.1

2.00 — 2.00 — 2.00 — — ns
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Figure 45. SI Receive Timing Diagram with Normal Clocking (DSC = 0)

82 L1RCLK, L1TCLK frequency (DSC =1) — 16.00 or 
SYNCCLK/2

MHz

83 L1RCLK, L1TCLK width low (DSC =1) P + 10 — ns

83A L1RCLK, L1TCLK width high (DSC = 1)3 P + 10 — ns

84 L1CLK edge to L1CLKO valid (DSC = 1) — 30.00 ns

85 L1RQ valid before falling edge of L1TSYNC4 1.00 — L1TCLK

86 L1GR setup time2 42.00 — ns

87 L1GR hold time 42.00 — ns

88 L1xCLK edge to L1SYNC valid (FSD = 00) CNT = 
0000, BYT = 0, DSC = 0)

— 0.00 ns

1  The ratio SyncCLK/L1RCLK must be greater than 2.5/1.
2  These specs are valid for IDL mode only.
3  Where P = 1/CLKOUT. Thus for a 25-MHz CLKO1 rate, P = 40 ns.
4  These strobes and TxD on the first bit of the frame become valid after L1CLK edge or L1SYNC, 

whichever is later. 

Table 17.  SI Timing (continued)

Num Characteristic
All Frequencies

Unit
 Min Max

L1RxD
(Input)

79

76

7774

L1RCLK
(FE=0, CE=0)

(Input)

L1RCLK
(FE=1, CE=1)

(Input)

L1RSYNC
(Input)

L1STn
(Output)

71 70

RFSD=1

75

72

73

78

BIT0

71a
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Figure 46. SI Receive Timing with Double-Speed Clocking (DSC = 1)
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8.6 SCC in NMSI Mode Electrical Specifications
Table 18 provides the NMSI external clock timing.

 

Table 19 provides the NMSI internal clock timing.
 

Table 18.  NMSI External Clock Timing

Num Characteristic
All Frequencies

 Unit
Min Max

100 RCLKx and TCLKx frequency 1 (x = 2, 3 for all specs in this 
table)

1  The ratios SyncCLK/RCLKx and SyncCLK/TCLKx must be greater than or equal to 2.25/1.

1/SYNCCLK — ns

101 RCLKx and TCLKx width low 1/SYNCCLK +5 — ns

102 RCLKx and TCLKx rise/fall time — 15.00 ns

103 TXDx active delay (from TCLKx falling edge) 0.00 50.00 ns

104 RTSx active/inactive delay (from TCLKx falling edge) 0.00 50.00 ns

105 CTSx setup time to TCLKx rising edge 5.00 — ns

106 RXDx setup time to RCLKx rising edge 5.00 — ns

107 RXDx hold time from RCLKx rising edge 2

2  Also applies to CD and CTS hold time when they are used as an external sync signal.

5.00 — ns

108 CDx setup time to RCLKx rising edge 5.00 — ns

Table 19.  NMSI Internal Clock Timing

Num Characteristic
All Frequencies

 Unit
 Min  Max

100 RCLKx and TCLKx frequency 1 (x = 2, 3 for all specs in this table)

1  The ratios SyncCLK/RCLKx and SyncCLK/TCLK1x must be greater or equal to 3/1.

0.00 SYNCCLK/3 MHz

102 RCLKx and TCLKx rise/fall time — — ns

103 TXDx active delay (from TCLKx 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 RCLKx rising edge 40.00 — ns

107 RXDx hold time from RCLKx rising edge 2

2  Also applies to CD and CTS hold time when they are used as an external sync signals.

0.00 — ns

108 CDx setup time to RCLKx rising edge 40.00 — ns
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Figure 50 through Figure 52 show the NMSI timings.

Figure 50. SCC NMSI Receive Timing Diagram

Figure 51. SCC NMSI Transmit Timing Diagram
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Figure 52. HDLC Bus Timing Diagram

8.7 Ethernet Electrical Specifications
Table 20 provides the Ethernet timings as shown in Figure 53 to Figure 55.

Table 20.  Ethernet Timing

Num Characteristic
All Frequencies

Unit
Min Max

120 CLSN width high 40.00 — ns

121 RCLKx rise/fall time (x = 2, 3 for all specs in this table) — 15.00 ns

122 RCLKx width low 40.00 — ns

123 RCLKx clock period 1 80.00 120.00 ns

124 RXDx setup time 20.00 — ns

125 RXDx hold time 5.00 — ns

126 RENA active delay (from RCLKx rising edge of the last data bit) 10.00 — ns

127 RENA width low 100.00 — ns

128 TCLKx rise/fall time — 15.00 ns

129 TCLKx width low 40.00 — ns

130 TCLKx clock period1 99.00 101.00 ns

131 TXDx active delay (from TCLKx rising edge) 10.00 50.00 ns

132 TXDx inactive delay (from TCLKx rising edge) 10.00 50.00 ns

133 TENA active delay (from TCLKx rising edge) 10.00 50.00 ns

TCLKx

CTSx
(Echo Input)

102

100

104

TXDx
(Output)

102 101

RTSx
 (Output)

103

104107

105
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Figure 55. Ethernet Transmit Timing Diagram

8.8 SMC Transparent AC Electrical Specifications
Figure 21 provides the SMC transparent timings as shown in Figure 56.

Table 21.  Serial Management Controller Timing

Num Characteristic
All Frequencies

Unit
Min Max

150 SMCLKx clock period 1

1  The ratio SyncCLK/SMCLKx must be greater or equal to 2/1.

100.00 — ns

151 SMCLKx width low 50.00 — ns

151a SMCLKx width high 50.00 — ns

152 SMCLKx rise/fall time — 15.00 ns

153 SMTXDx active delay (from SMCLKx falling edge) 10.00 50.00 ns

154 SMRXDx/SMSYNx setup time 20.00 — ns

155 SMRXDx/SMSYNx hold time 5.00 — ns

TCLKx

128

TxDx
(Output)

128

TENA(RTSx)
 (Input)

NOTES:
Transmit clock invert (TCI) bit in GSMR is set.
If RENA is deasserted before TENA, or RENA is not asserted at all during transmit, then the
CSL bit is set in the buffer descriptor at the end of the frame transmission.

1.
2.

RENA(CDx)
 (Input)

133 134

132

131 130

129

(NOTE 2)
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Figure 56. SMC Transparent Timing Diagram

8.9 SPI Master AC Electrical Specifications
Table 22 provides the SPI master timings as shown in Figure 57 and Figure 58.

Table 22.  SPI Master Timing

Num Characteristic
All Frequencies

Unit
Min Max

160 MASTER cycle time 4 1024 tcyc

161 MASTER clock (SCK) high or low time 2 512 tcyc

162 MASTER data setup time (inputs) 50.00 — ns

163 Master data hold time (inputs) 0.00 — ns

164 Master data valid (after SCK edge) — 20.00 ns

165 Master data hold time (outputs) 0.00 — ns

166 Rise time output — 15.00 ns

167 Fall time output — 15.00 ns

SMCLKx

SMRXDx
 (Input)

152

150

SMTXDx
(Output)

152 151 151a

154 153

155

154

155

NOTE 

NOTE:
This delay is equal to an integer number of character-length clocks.1.

SMSYNx
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Figure 57. SPI Master (CP = 0) Timing Diagram

Figure 58. SPI Master (CP = 1) Timing Diagram

SPIMOSI
(Output)

SPICLK
(CI=0)

(Output)

SPICLK
(CI=1)

(Output)

SPIMISO
(Input)

162

Data

166167161

161 160

msb lsb msb

msb Data lsb msb

167 166

163

166

167

165 164

SPIMOSI
(Output)

SPICLK
(CI=0)

(Output)

SPICLK
(CI=1)

(Output)

SPIMISO
(Input)

Data

166167161

161 160

msb lsb msb

msb Data lsb msb

167 166

163

166

167

165 164

162
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Table 25 provides the I2C (SCL > 100 KHz) timings.

Figure 61 shows the I2C bus timing.

Figure 61. I2C Bus Timing Diagram

210 SDL/SCL fall time — 300.00 ns

211 Stop condition setup time 4.70 — µs

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.  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

Table 24.  I2C Timing (SCL < 100 KHZ) (CONTINUED)

Num Characteristic
All Frequencies

Unit
Min Max

SCL

202

205

203

207

204

208

206 209 211210

SDA
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customers that are currently using the non-JEDEC pin numbering scheme, two sets of pinouts, JEDEC and 
non-JEDEC, are presented in this document.

Figure 62 shows the non-JEDEC pinout of the PBGA package as viewed from the top surface.

Figure 62. Pin Assignments for the PBGA (Top View)—non-JEDEC Standard

PC14 PB28 PB27 PC12 TCK PB24 PB23 PA8 PA7 VDDL PA5 PC7 PC4 PD14 PD10 PD8

PC15 PA14 PA13 PA12 TMS

PB26PA15 PB30 PB29 PC13 TRST N/C PC10 PA6 PB18 PC5 PD13 PD9 PD4 PD5

A8 A7 PB31 TDO

TDI PC11 PB22 PC9

PB25 PA9 PC8

A11 A9 A12

PB19 PA4 PB16 PD15 PD12 PD7 PD6

PB17 PC6 PD11 PD3 IRQ7 IRQ1 IRQ0

T

R

P

N

M

A15 A14 A13

A27 A19 A16

VDDL A20 A21

A29 A23 A25

A28 A30 A22

A31 TSIZ0 A26

WE1 TSIZ1

WE0 WE2 GPLA3

GPLA1 GPLA2 CS6

D8 D0

D4 D1

D9 D11

D2 D3

K

J

H

L

D16 D5

D19 VDDL

D21 D6

D29 D7

D30 CLKOUT

DP3 N/C

GND

G

F

VDDH

E

D

CS4 CS7 CS2 XFC VDDSYNBI

N/C CS3 CS1 BDIP

BURST IPB4 ALEB IRQ4 MODCK2HRESETSRESETPORESET

VSSSYN1VSSSYN

BR

BB IRQ6 IPB3 IPB0 VDDL EXTCLKEXTAL XTAL KAPWR

C

B

A

TA

16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

A6

A10

A17

A24

A18

WE3

GPLA0

CS5

WR

GPLB4

CS0 TS IRQ2 IPB7 IPB2 MODCK1 TEXP DP1 DP2GPLA4

TEA BG IPB5 IPB1 IPB6 RSTCONFWAITB DP0GPLA5

D12 D13

D23 D27

D17 D10

D15 D14

D22 D18

D25 D20

D28 D24

D26 D31

N/CN/C
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N/C
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