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MC68360 USER’S MANUAL

PREFACE

The complete documentation package for the MC68360 consists of the MC68360UM/AD,
MC68360 QUad Integrated Communications Controller User’s Manual, M68000PM/AD,
MC68000 Family Programmer’s Reference Manual, and the MC68360/D, MC68360 QUad
Integrated Communications Controller Product Brief.

The MC68360 QUad Integrated Communications Controller User’s Manual describes the
programming, capabilities, registers, and operation of the MC68360 and the MC68EN360;
the MC68000 Family Programmer’s Reference Manual provides instruction details for the
MC68360; and the MC68360 QUad Integrated Communications Controller Product Brief
provides a brief description of the MC68360 capabilities.

This user’s manual is organized as follows:

Section 1 Introduction
Section 2 Signal Descriptions
Section 3 Memory Map
Section 4 Bus Operation
Section 5 CPU32+
Section 6 System Integration Module (SIM60)
Section 7 Communication Processor Module (CPM)
Section 8 IEEE 1149.1 Test Access Port
Section 9 Applications
Section 10 Electrical Characteristics
Section 11 Ordering Information and Mechanical Data
Appendix A Serial Performance
Appendix B Development Tools and Support
Appendix C RISC Microcode from RAM
Appendix D MC68MH360 Product Brief
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Bus Operation
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State 3—The QUICC asserts DS during S3, indicating that data is stable on the data bus.
As long as at least one of the DSACKx signals is recognized by the end of S2 (meeting the
asynchronous input setup time requirement), the cycle terminates one clock later. If
DSACKx is not recognized by the start of S3, the QUICC inserts wait states instead of pro-
ceeding to S4 and S5. To ensure that wait states are inserted, both DSACK1 and DSACK0
must remain negated throughout the asynchronous input setup and hold times around the
end of S2. If wait states are added, the QUICC continues to sample DSACKx on the falling
edges of the clock until one is recognized. The selected device uses the four write enables
lines or R/W, SIZ1, SIZ0, A1, and A0 to latch data from the appropriate byte(s) of the data
bus (D31–D24, D23–D16, D15–D8, and D7–D0). WE3–WE0 or SIZ1, SIZ0, A1, and A0
select the bytes of the data bus. If it has not already done so, the device asserts DSACKx
to signal that it has successfully stored the data. 

State 4—The QUICC issues no new control signals during S4. 

State 5—The QUICC negates WE3–WE0, AS, and DS during S5. It holds the address and
data valid during S5 to provide address hold time for memory systems. R/W, SIZ1, SIZ0,
and FC3–FC0 also remain valid throughout S5. The external device must keep DSACKx
asserted until it detects the negation of AS or DS (whichever it detects first). The device must
negate DSACKx within approximately one clock period after sensing the negation of AS or
DS. DSACKx signals that remain asserted beyond this limit may be prematurely detected
for the next bus cycle. 

4.3.3 Read-Modify-Write Cycle 
The read-modify-write cycle performs a read, conditionally modifies the data in the arith-
metic logic unit, and may write the data out to memory. In the QUICC, this operation is indi-
visible, providing semaphore capabilities for multiprocessor systems. During the entire read-
modify-write sequence, the QUICC asserts RMC to indicate that an indivisible operation is
occurring. The QUICC does not issue a bus grant (BG) signal in response to a bus request
(BR) signal during this operation. Figure 4-21 is an example of a functional timing diagram
of a read-modify-write instruction specified in terms of clock periods. 
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CPU32+
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taken prior to restarting the instruction. If the exception handler does not alter the stacked
SR trace bits, the trace is requeued when the instruction is started.

The breakpoint pending bits are stacked in the SSW, even though the instruction is restarted
upon return from the handler. This avoids problems with bus state analyzer equipment that
has been programmed to breakpoint only the first access to a specific location or to count
accesses to that location. If this response is not desired, the exception handler can clear the
bits before return. The RM, IN, RW, SZCx, FUNC, and SIZ fields reflect the type of bus cycle
that caused the fault. If the bus cycle was an RMW, the RM bit will be set, and the RW bit
will show whether the fault was on a read or write.

5.5.3.1.3 Type III—Faults During MOVEM Operand Transfer. Bus faults that occur as a
result of MOVEM operand transfer are classified as type III faults. MOVEM instruction
prefetch faults are type II faults.

Type III faults cause an immediate exception that aborts the current instruction. Registers
altered during execution of the faulted instruction are not restored prior to execution of the
fault handler. This includes any register predecremented as a result of the effective address
calculation or any register overwritten during instruction execution. Since postincremented
registers are not updated until the end of an instruction, the register retains its pre-instruction
value unless overwritten by operand movement.

The SSW for faults in this category contains the following bit pattern:

MV is set, indicating that MOVEM should be continued from the point where the fault
occurred upon return from the exception handler. TR, B1, and B0 are set if a corresponding
exception is pending when the bus error exception is taken. IN is set if a bus fault occurs
while prefetching an opcode or an extension word during instruction restart. RW, SZCx, SIZ,
and FUNC all reflect the type of bus cycle that caused the fault. All write faults have the RR
bit set to indicate that the write should be rerun upon return from the exception handler.

The remainder of the stack frame contains sufficient information to continue MOVEM with
operand transfer following a faulted transfer. The address of the next operand to be trans-
ferred, incremented or decremented by operand size, is stored in the faulted address loca-
tion ($08). The stacked transfer counter is set to 16 minus the number of transfers attempted
(including the faulted cycle). Refer to Figure 5-12 for the stacking format.

5.5.3.1.4 Type IV—Faults During Exception Processing. The fourth type of fault occurs
during exception processing. If this exception is a second address or bus error, the machine
halts in the double bus fault condition. However, if the exception is one that causes a four-
or six-word stack frame to be written, a bus cycle fault frame is written below the faulted
exception stack frame.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 0

0 1 SZC1 TR B1 B0 RR 0 IN RW SZC0 SIZ FUNC
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5.7.2.13 EXCEPTION-RELATED INSTRUCTIONS AND OPERATIONS. The exception-
related instructions and operations table indicates the number of clock periods needed for
the processor to perform the specified exception-related actions. No additional tables are
needed to calculate total effective execution time for these instructions. The total number of
clock cycles is outside the parentheses. The numbers inside parentheses (r/p/w) are
included in the total clock cycle number. All timing data assumes two-clock reads and writes.

Instruction Head Tail Cycles

BKPT (Acknowledged) 0 0 14(1/0/0)

BKPT (Bus Error) 0 −2 35(3/2/4)

Breakpoint (Acknowledged) 0 0 10(1/0/0)

Breakpoint (Bus Error) 0 −2 42(3/2/6)

Interrupt 0 −2 30(3/2/4)∗

RESET 0 0 518(0/1/0)

STOP 2 0 12(0/1/0)

LPSTOP 3 −2 25(0/3/1)

Divide-by-Zero 0 −2 36(2/2/6)

Trace 0 −2 36(2/2/6)

TRAP # 4 −2 29(2/2/4)

ILLEGAL 0 −2 25(2/2/4)

A-line 0 −2 25(2/2/4)

F-line (First word illegal) 0 −2 25(2/2/4)

F-line (Second word illegal) ea = Rn 1 −2 31(2/3/4)

F-line (Second word illegal) ea ≠ Rn (Save) 1 1 3(0/1/0)

F-line (Second word illegal) ea ≠ Rn (Op) 4 −2 29(2/2/4)

Privileged 0 −2 25(2/2/4)

TRAPcc (trap) 2 −2 38(2/2/6)

TRAPcc (no trap) 2 0 4(0/1/0)

TRAPcc.W (trap) 2 −2 38(2/2/6)

TRAPcc.W (no trap) 0 0 4(0/2/0)

TRAPcc.L (trap) 0 −2 38(2/2/6)

TRAPcc.L (no trap) 0 0 6(0/3/0)

TRAPV (trap) 2 −2 38(2/2/6)

TRAPV (no trap) 2 0 4(0/1/0)

∗ = Minimum interrupt acknowledge cycle time is assumed to be three clocks.
Timing is calculated with the CPU32+ in 16-bit mode.

NOTE: The F-line (second word illegal) operation involves a save step which other 
operations do not have. To calculate the total operation time, calculate the save, the calculate 
EA, and the operation execution times, and combine in the order 
listed, using the equations given in 5.7.1.6 Instruction Execution Time Calculation.
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System Integration Module (SIM60)
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NOTES

The breakpoint logic will assert the break signal only when the
address and size match the programmable value. For example,
if the programmable address is xxx2 with word size, the break-
point will be asserted only when the access address is xxx2 with
word size, not when the address is xxx0 with long-word size.

The MA bits must be 00 for the size comparison to occur.

00 = Long Word
01 = Byte
10 = Word
11 = 3 Byte

Table 6-7. Breakpoint and Size Pin

Programmed BA1-BA0 (BKAR Reg) IMB/EXT A1-A0 IMB/EXT SIZ1-SIZ0 Assert BKPT

 00

00 x Yes

01 x  No

10 x No

11 x No

 01

00 00 Yes

00 01 No

00 1x Yes

01 x Yes

1x x Yes

10

00 00 Yes

00 01 No

00 10 No

00 11 Yes

01 00 Yes

01 01 No

01 1x Yes

10 x Yes

11 x No

 11

00 00 Yes

00 01 No

00 1x No

01 00 Yes

01 01 No

01 10 No

01 11 Yes

10 00 Yes

10 01 No

10 1x Yes

11 x Yes
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System Integration Module (SIM60)
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NOTE

When the DRAM controller supports MC68EC040 cycles,
PGME must be cleared by the user, or erratic behavior may oc-
cur.

Bit 4—Reserved

BCYC1–BCYC0—Burst Length Cycle in Clocks
These bits determine the number of wait states inserted in an MC68040 burst cycle. This
attribute is for the second, third, and fourth access of the burst cycle. Program TCYC3–
TCYC0 for the first access.

00 = The burst cycles are 1 clock in length (x,1,1,1).
01 = The burst cycles are 2 clocks in length (x,2,2,2).
10 = The burst cycles are 3 clocks in length (x,3,3,3).
11 = The burst cycles are 4 clocks in length (x,4,4,4).

FCM0–FCM3—Function Code Mask
This field can be used to mask certain function code bits, allowing more than one address
space type to be assigned to a chip select. Any set bit causes the corresponding function
code pin to be used as part of the address comparison. Any cleared bit masks the corre-
sponding function code bit. If both supervisor data and program accesses are desired,
while ignoring CPU space accesses, then the NCS bit in the GMR should be set.

NOTE

Clear the FCM bits to ignore function codes as part of the ad-
dress comparison.

Regardless of the setting in this register, an external encoding of
X111 of the function code pins will be taken as a CPU space ac-
cess.

AM27–AM11—Address Mask
The address mask field, bits 27–11 of each OR, provides for masking any of the corre-
sponding bits in the associated BR. By masking the address bits independently, external
devices of different address range sizes can be used. Any cleared bit masks the corre-
sponding address bit. Any set bit causes the corresponding address bit to be used in the
comparison with the address pins. Address mask bits can be set or cleared in any order
in the field, allowing a resource to reside in more than one area of the address map. This
field can be read or written at any time.

NOTES

When address lines A31–A28 are multiplexed with the WE lines,
the A31–A28 lines are still used in the comparison by an internal
QUICC master. See the base address bit description in 6.13.3
Base Register (BR).
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Serial Interface with Time Slot Assigner
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Figure 7-20. Various Configurations of a Single TDM Channel

   

QUICC

SLOT 3 SLOT NTDM  Rx

SCC2 SMC1

SLOT 3 SLOT NTDM  Tx

SCC2 SMC1

Simplest TDM Example

TSA TDM 

QUICC

SLOT 3 SLOT NTDM  Rx

SCC2 SMC1

SLOT 1 SLOT 2TDM  Tx

SCC2 SMC1

More Complex TDM Example—Unique Routing

TSA TDM 

QUICC

TDM  Rx

SCC2 SMC1

TDM  Tx

SCC2 SMC1

NOTE:  The two shaded areas of SCC2 Rx are received as one high-speed data stream by SCC2 and stored 
             together in the same data buffers.

1 TDM  SYNC

1 TDM  CLOCK

TSA TDM 
SCC2

SCC2

QUICC

TDM  Rx

SCC2 SMC1

TDM  Tx

SCC2 SMC1

Most Complex TDM Example—Totally Independent Rx and Tx

TDM Tx SYNC

TDM Tx CLOCK

TSA TDM SCC2

TDM Rx SYNC

TDM Rx CLOCK

1 TDM  CLOCK

1 TDM  SYNC

1 TDM  SYNC

1 TDM  CLOCK

Even More Complex TDM Example—Multiple Time Slots per Channel with Varying Sizes of Time Slots 
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Figure 7-27. Using the SWTR Feature

The SWTR option gives station B the opportunity to listen to transmissions from station A
and to transmit data to Station A. To do this, station B would set the SWTR bit in its receive
route RAM. For this entry, receive data is taken from the L1TXD pin and data is transmit-
ted on the L1RXD pin. If the user only wants to listen to Station A’s transmissions and not
transmit data on L1RXD, then the CSEL bits in the corresponding transmit route RAM en-
try should be cleared to prevent transmission on the L1RXD pin.
It is also possible for station B to transmit data to station A by setting the SWTR bit of the
entry in its receive route RAM. Data is transmitted on the L1RXD pin rather than the
L1TXD pin, according to the transmit route RAM. Note that this configuration could cause
collisions with other data on the L1RXD pin unless care is taken to choose an available
(quiet) time slot. If the user only wants to transmit on L1RXD and not receive data on
L1TXD, then the CSEL bits in the receive route RAM should be cleared to prevent recep-
tion of data on L1TXD.

NOTE

If the transmit and receive sections of the TDM do not use a sin-
gle clock source, this feature will give erratic results.

0 = Normal operation of the L1TXD and L1RXD pins.
1 = Data is transmitted on the L1RXD pin and is received from the L1TXD pin for the 

duration of this entry.

SSEL1–SSEL4—Strobe Select
The four strobes (L1STA1, L1STA2, L1STB1, and L1STB2) may be assigned to the re-
ceive RAM and asserted/negated with L1RCLKa or L1RCLKb or assigned to the transmit
RAM and asserted/negated with L1TCLKa or L1TCLKb. Each bit corresponds to the value
the strobe should have during this bit/byte group. Multiple strobes can be asserted simul-
taneously, if desired.
If a strobe is configured to be asserted in two consecutive SI RAM entries, then it will re-
main continuously asserted during the processing of both SI RAM entries.  If a strobe is
asserted on the last entry in the table, the strobe will be negated after the processing of
that last entry is complete.  

Bit 9—Reserved

 

RX RXTX TX

STATION A

TDM TRANSMIT DATA

TDM RECEIVE DATA

STATION B
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Serial Communication Controllers (SCCs)

MC68360 USER’S MANUAL

FC3–FC0—Function Code 3–0
These bits contain the function code value used during this SDMA channel’s memory ac-
cesses. It is suggested that the user write bit FC3 with a one to identify this SDMA channel
access as a DMA-type access. Example: FC3–FC0 = 1000 (binary). Do not write the val-
ue 0111 (binary) to these bits.

7.10.7.3 MAXIMUM RECEIVE BUFFER LENGTH REGISTER (MRBLR). Each SCC has
one MRBLR to define the receive buffer length for that SCC. MRBLR defines the maximum
number of bytes that the QUICC will write to a receive buffer on that SCC before moving to
the next buffer. The QUICC may write fewer bytes to the buffer than MRBLR if a condition
such as an error or end-of-frame occurs, but it will never write more bytes than the MRBLR
value. It follows, then, that buffers supplied by the user for use by the QUICC should always
be of size MRBLR (or greater) in length.

The transmit buffers for an SCC are not affected in any way by the value programmed into
MRBLR. Transmit buffers may be individually chosen to have varying lengths, as needed.
The number of bytes to be transmitted is chosen by programming the data length field in the
Tx BD.

NOTE

MRBLR is not intended to be changed dynamically while an
SCC is operating. However, if it is modified in a single bus cycle
with one 16-bit move (NOT two 8-bit bus cycles back-to-back),
then a dynamic change in receive buffer length can be success-
fully achieved. This takes place when the CP moves control to
the next Rx BD in the table. Thus, a change to MRBLR will not
have an immediate effect. To guarantee the exact Rx BD on
which the change will occur, the user should change MRBLR
only while the SCC receiver is disabled.

The MRBLR value should be greater than zero for all modes. 

For Ethernet and HDLC the MRBLR should be evenly divisible
by 4. In totally transparent mode, MRBLR should also be divisi-
ble by 4, unless the receive FIFO width (RFW) bit in GSMR is set
to 8 bits.

7.10.7.4 RECEIVER BD POINTER (RBPTR). The RBPTR for each SCC channel points to
the next BD that the receiver will transfer data to when it is in idle state or to the current BD
during frame processing. After a reset or when the end of the BD table is reached, the CP
initializes this pointer to the value programmed in the RBASE entry. Although RBPTR need
never be written by the user in most applications, it may be modified by the user when the
receiver is disabled or when the user is sure that no receive buffer is currently in use.

7.10.7.5 TRANSMITTER BD POINTER (TBPTR). The TBPTR for each SCC channel
points to the next BD that the transmitter will transfer data from when it is in idle state or to
the current BD during frame transmission. After a reset or when the end of the BD table is
reached, the CP initializes this pointer to the value programmed in the TBASE entry.
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Serial Communication Controllers (SCCs)
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(according to the PAD bit in the Tx BD and the PAD value in the parameter RAM). PADs will
be added to make the transmit frame MINFLR bytes in length.

MAXD1. This parameter gives the user the ability to stop system bus writes from occurring
after a frame has exceeded a certain size. The value of this register is valid only if an
address match was detected. The Ethernet controller checks the length of an incoming
Ethernet frame against the user-defined value given in this 16-bit register. Typically, this reg-
ister is set to 1518 decimal. If this limit is exceeded, the remainder of the incoming frame is
discarded. The Ethernet controller waits to the end of the frame (or until MFLR bytes have
been received) and reports the frame status and the frame length in the last Rx BD. 

MAXD2. This parameter gives the user the ability to stop system bus writes from occurring
after a frame has exceeded a certain size. The value of this register is valid in promiscuous
mode when no address match was detected. The Ethernet controller checks the length of
an incoming Ethernet frame against the user-defined value given in this 16-bit register. Typ-
ically, this register is set to 1518 decimal. If this limit is exceeded, the remainder of the
incoming frame is discarded. The Ethernet controller waits to the end of the frame (or until
MFLR bytes have been received) and reports the frame status and the frame length in the
last Rx BD. 

In a monitor station, MAXD2 can be programmed to a value much less than MAXD1 to
receive entire frames addressed to this station, but receive only the headers of all other
frames.

GADDR1–4. These four registers are used in the hash table function of the group address-
ing mode. The user may write zeros to these values after reset and before the Ethernet
channel is enabled to disable all group hash address recognition functions. The SET
GROUP ADDRESS command is used to enable the hash table. 

PADDR1. The user writes the 48-bit individual address of this station into this location.
PADDR1_L is the lowest order word, and PADDR1_H is the highest order word.

P_Per. This parameter allows the Ethernet controller to be less aggressive in its behavior
following a collision. Normally, this parameter should be set to $0000. To decrease the
aggressiveness of the Ethernet controller, P_Per can be set to a value from 1 to 9, with 9
being the least aggressive. The P_Per value is added to the retry count in the backoff algo-
rithm to reduce the probability of transmission on the next time slot. 

NOTE

The use of P_Per is fully allowed within Ethernet/802.3 specifi-
cations. In a heavily congested Ethernet LAN, a less aggressive
backoff algorithm used by multiple stations on the LAN increas-
es the overall LAN throughput by reducing the probability of col-
lisions.

The SBT bit in the PSMR offers another way to reduce the ag-
gressiveness of the Ethernet controller.
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Serial Communication Controllers (SCCs)
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Figure 7-72. Ethernet Interrupt Events Example;

7.10.23.21 ETHERNET MASK REGISTER (SCCM). The SCCM is referred to as the Ether-
net mask register when the SCC is operating as an Ethernet controller. It is a 16-bit read-
write register that has the same bit formats as the Ethernet event register. If a bit in the
Ethernet mask register is a one, the corresponding interrupt in the event register will be
enabled. If the bit is zero, the corresponding interrupt in the event register will be masked.
This register is cleared upon reset.

7.10.23.22 ETHERNET STATUS REGISTER (SCCS). This register is not valid for the
Ethernet protocol. The current state of the RENA and CLSN signals may be read in port C.
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NOTES:
    1.  RXB event assumes receive buffers are 64 bytes each.
    2.  The RENA events, if required, must be programmed in the port C parallel I/O, not in the SCC itself.
    3.  The RXF interrupt may occur later than RENA due to receive FIFO latency.

LEGEND:
         P = Preamble, SFD = Start Frame Delimiter, DA and SA = Source/Destination Address, T/L = Type/Length,

D = Data, and CR = CRC bytes.

NOTES:
    1.  TXB events assume the frame required two transmit buffers.
    2.  The GRA event assumes a GRACEFUL STOP TRANSMIT command was issued during frame transmission.
    3.  The TENA or CLSN events, if required, must be programmed in the port C parallel I/O, not in the SCC itself.
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78 I/O nc4 I/O add.ctl 118 I/O Data9 I/O Db.ctl

79 Input Modclk1 Input — 119 I/O Data8 I/O Db.ctl

80 Input Modclk0 Input — 120 I/O Data7 I/O Db.ctl

81 I/O Add28 I/O Addh.ctl 121 I/O Data6 I/O Db.ctl

82 I/O Add29 I/O Addh.ctl 122 I/O Data5 I/O Db.ctl

83 IO.ctl Addh.ctl — — 123 I/O Data4 I/O Db.ctl

84 I/O Add30 I/O Addh.ctl 124 I/O Data3 I/O Db.ctl

85 I/O Add31 I/O Addh.ctl 125 I/O Data2 I/O Db.ctl

86 I/O Siz0 I/O g11.ctl 126 I/O Data1 I/O Db.ctl

87 I/O Siz1 I/O g11.ctl 127 I/O Data0 I/O Db.ctl

88 I/O Fc0 I/O g11.ctl 128 I/O pa15 I/O pahh.ctl

89 IO.ctl g11.ctl — — 129 I/O pa14 I/O pahh.ctl

90 I/O Fc1 I/O g11.ctl 130 I/O pa13 I/O pahh.ctl

91 I/O Fc2 I/O g11.ctl 131 IO.ctl pahh.ctl — —

92 I/O Fc3 I/O g11.ctl 132 I/O pa12 I/O pahh.ctl

93 I/O Data31 I/O Db.ctl 133 I/O pa11 I/O pahh.ctl

94 I/O Data30 I/O Db.ctl 134 I/O pa10 I/O pahh.ctl

95 I/O Data29 I/O Db.ctl 135 I/O pa9 I/O pahl.ctl

96 I/O Data28 I/O Db.ctl 136 IO.ctl pahl.ctl — —

97 I/O Data27 I/O Db.ctl 137 I/O pa8 I/O pahl.ctl

98 I/O Data26 I/O Db.ctl 138 I/O pa7 I/O pahl.ctl

99 I/O Data25 I/O Db.ctl 139 I/O pa6 I/O pahl.ctl

100 I/O Data24 I/O Db.ctl 140 I/O pa5 I/O pahl.ctl

101 I/O Data23 I/O Db.ctl 141 IO.ctl palh.ctl — —

102 I/O Data22 I/O Db.ctl 142 I/O pa4 I/O palh.ctl

103 I/O Data21 I/O Db.ctl 143 I/O pa3 I/O palh.ctl

104 I/O Data20 I/O Db.ctl 144 I/O pa2 I/O palh.ctl

105 Output Clko0 Output — 145 I/O pa1 I/O palh.ctl

106 Output Clko1 Output — 146 I/O pa0 I/O palh.ctl

107 I/O Data19 I/O Db.ctl 147 I/O pb17 I/O pbhh.ctl

108 I/O Data18 I/O Db.ctl 148 I/O pb16 I/O pbhh.ctl

109 I/O Data17 I/O Db.ctl 149 I/O pb15 I/O pbhh.ctl

110 IO.ctl Db.ctl — — 150 IO.ctl pbhh.ctl — —

111 I/O Data16 I/O Db.ctl 151 I/O pb14 I/O pbhh.ctl

112 I/O Data15 I/O Db.ctl 152 I/O pb13 I/O pbhh.ctl

113 I/O Data14 I/O Db.ctl 153 I/O pb12 I/O pbhh.ctl

114 I/O Data13 I/O Db.ctl 154 I/O pb11 I/O pbhl.ctl

115 I/O Data12 I/O Db.ctl 155 IO.ctl pbhl.ctl — —

116 I/O Data11 I/O Db.ctl 156 I/O pb10 I/O pbhl.ctl

117 I/O Data10 I/O Db.ctl 157 I/O pb9 I/O pbhl.ctl

 

Table 8-2. Boundary Scan Bit Definition
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EEPROM may be accessed in succession. The CS4 pin should be programmed to respond
to an 8-Kbyte area in this design.

Only one byte should be written at a time. After a write is made, software is responsible for
waiting the appropriate time (e.g., 10 ms) or for performing data polling to see if the newly
written data byte is correct.

 

Figure 9-5. Glueless Interface to EEPROM 

9.1.2.6 DRAM SIMM. 

 

Figure 9-6 shows the glueless interface to an MCM36100S DRAM
single in-line memory module (SIMM). The RAS1 line should be programmed to respond to
a 4-Mbyte address space.

This particular SIMM also includes parity support, which is supported with the PRTY3–
PRTY0 signals.

This design also uses the RAS1 double-drive capability, whereby the RAS1DD signal is out-
put by the QUICC to increase the effective drive capability of the RAS1 signal.

After power-on reset, the software must wait the required time before accessing the DRAM.
The required eight read cycles must be performed either in software or by waiting for the
refresh controller to perform these accesses.
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Figure 9-9. 512-Kbyte EPROM Bank—32 Bits Wide 
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mation. The control signals and the bus phases determine when and what direction data is
transferred. A description of the phases is given in 9.6.3 Logical Interface.

Device count refers to the maximum number of devices on the bus. The SCSI bus supports
up to eight devices, including the host. It also provides two electrical interfaces, single-ended
or differential. The single-ended driver and receiver configuration uses TTL logic levels and
is primarily intended for applications within a cabinet where the cable length will not exceed
6 meters (20 feet). Differential, on the other hand, uses EIA RS-485 signals and can drive
cable lengths up to 25 meters (82 feet). Figure 9-18 and Figure 9-19 show the single-ended
and differential configurations. 
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SECTION 10
ELECTRICAL CHARACTERISTICS

 

This section contains detailed information on power considerations, DC/AC electrical char-
acteristics, and AC timing specifications of the MC68360. Refer to Section 11 Ordering Infor-
mation and Mechanical Data for specific part numbers corresponding to voltage, frequency,
and temperature ratings.

 

10.1 MAXIMUM RATINGS 

 

NOTES:
1. Permanent damage can occur if maximum ratings are exceeded. Exposure to voltages or currents in excess 

of recommended values affects device reliability. Device modules may not operate normally while being 
exposed to electrical extremes.

2. Although sections of the device contain circuitry to protect against damage from high static voltages or 
electrical fields, take normal precautions to avoid exposure to voltages higher than maximum-rated voltages.

 

The following ratings define a range of conditions in which the device will operate without
being damaged. However, sections of the device may not operate normally while being
exposed to the electrical extremes. 

 

Rating Symbol Value Unit

 

This device contains protective cir-
cuitry against damage due to high 
static voltages or electrical fields; 
however, it is advised that normal 
precautions be taken to avoid appli-
cation of any voltages higher than 
maximum-rated voltages to this high-
impedance circuit. Reliability of oper-
ation is enhanced if unused inputs 
are tied to an appropriate logic volt-
age level (e.g., either GND or VDD).

Supply Voltage

 

1, 2

 

VCC –0.3 to +6.5 V

Input Voltage

 

1, 2

 

Vin –0.3 to +6.5 V

Operating Temperature Range 
(CQFP and PGA for normal and extended 
temperature part)

TA
0 to 70

or
–40 to +85

 

°

 

C

Maximum operating Junction Tempera-
ture
(BGA only)

TJ 115

 

°

 

C

Minimum operation Ambient Temperature
(BGA only)

TA 0

 

°

 

C

Storage Temperature Range Tstg –55 to +150

 

°

 

C

 

Thi d t t d ith F M k 4 0 4
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Figure 10-13. ASYNC Bus Arbitration – Active Bus Case
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10.13  030/QUICC BUS TYPE SLAVE MODE INTERNAL READ/WRITE/
IACK SYNCHRONOUS CYCLES AC ELECTRICAL SPECIFICATIONS

(The electrical specifications in this document are preliminary. See Figures 10-29–10-32.)

NOTES: 
1Synchronous specifications above are valid only when BSTM=1.

Num. Characteristic
3.3 V or 5.0 V 5.0V

Unit25.0 MHz 33.34MHz

Min Max Min Max

180 AS  Low to CLKO1 High 7 — 6 — ns

181 CLKO1 Low to AS  High — 20 — 15 ns

182 DS  Low to CLKO1 High 7 — 6 — ns

183 CLKO1 Low to DS  High — 20 — 15 ns

184 CLKO1 Low to Data-Out Valid — 20 — 15 ns

185 R/W  Low to CLKO1 High 7 — 6 — ns

186 CLKO1 High to R/W  High — 20 — 15 ns

187 Data-In, MBARE  Valid to DS Low 2 — 2 — ns

188 CLKO1 Low to Data-In, MBARE  Hold Time 10 — 7.5 — ns

191 AS Low to AVECO Low — 30 — 23 ns
192 AS Low to IACK Low — 30 — 23 ns
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