




















































































































































































































































































































































































































































































































































































































































































































































STDC 

Operation: 

Assembler 
Syntax: 

Description: 

Traps: 

Format: 

SPARC Instruction Set 

Store Doubleword Coprocessor STDC 

[r[rsl] + (r[rs2] or sign extnd(simm13»]- c[rd] 

[r[rsl] + (r[rs2] or sign extnd(simm13» + 4]- c[rd + 1] 

std cregrd, [address] 

The SIDC instruction moves a doubleword from the coprocessor register pair, c[ rd] and c[ rd + 1], into 
memory. The effective memory address is derived by summing the contents of r[ rsl] and either the con­
tents of r[rs2] if the instruction's i bit equals zero, or the 13-bit, sign-extended immediate operand con­
tained in the instruction if i equals one. The most significant word in the even-numbered destination 
register is written into memory at the effective address and the least significant memory word in the next 
odd-numbered register is written into memory at the effective address + 4. 

If the PSR's EC bit is set to zero or if no coprocessor is present, a cp _disabled trap will be generated. If a 
data_access_exception trap takes place during the effective address memory access, memory remains 
unchanged. 

Programming note: If rsl is set to 0 and i is set to 1, any location in the lowest or highest 4 kbytes of an 
address space can be written to without setting up a register. 

cp_disabled 
cp _exception 
memory _ address_ not_aligned 
data_access _exception 

31 30 29 25 24 

Q rd 1110111 

31 30 29 25 24 

11 1 1 rd 1 110111 

19 18 

1 

19 18 

1 

14 13 12 5 4 o 

rs1 li=ol ignored rs2 

14 13 12 o 

rs1 li= 11 simm13 
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SPARe Instruction Set 

STDCQ Store Doubleword Coprocessor Queue 

(Privileged Instruction) 

STDCQ 

Operation: 

Assembler 
Syntax: 

Description: 

'fraps: 

Format: 

[r[rs1] + (r[rs2] or sign extnd(simm13))]- CQ.ADDR 

[r[rs1] + (r[rs2] or sign extnd(simm13)) + 4]-CQ.lNS1R 

std %cq, [address] 

The STDCQ instruction moves the front entry of the Coprocessor Queue into memory. The effective 
memory address is derived by summing the contents of r[rs1] and either the contents of r[rs2] if the in­
struction's i bit equals zero, or the 13-bit, sign-extended immediate operand contained in the instruction 
if i equals one. The address portion of the queue entry is written into memory at the effective address 
and the instruction portion of the entry is written into memory at the effective address + 4. 

If the PSR's EC bit is set to zero or if no coprocessor is present, a cp _disabled trap will be generated. If a 
data_access_exception trap takes place during the effective address memory access, memory remains 
unchanged. 

Programming note: If rsl is set to 0 and i is set to 1, any location in the lowest or highest 4 kbytes of an 
address space can be written to without setting up a register. 

cp_disabled 
cp _exception 
privileged_instruction (if S = 0) 
memory _address_not_aligned 
data_access _exception 

31 30 29 25 24 19 18 

11 1 1 rd 1110110 1 

31 30 29 25 24 19 18 

11 1 1 rd 1 110110 1 

14 13 12 5 4 0 

r51 li=ol ignored 1 r52 1 

14 13 12 0 

r51 li=11 5imm13 I 
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STDF 

Operation: 

Assembler 
Syntax: 

Description: 

Traps: 

Format: 

SPARe Instruction Set 

Store Doubleword Floating-Point STDF 

[r[rsl] + (r[rs2] or sign extnd(simm13»]- f[rd] 

[r[rsl] + (r[rs2] or sign extnd(simm13» + 4]- fIrd + 1] 

std jregrd, [address] 

The STDP instruction moves a doubleword from the floating-point register pair, f[rd] and f[rd + 1], into 
memory. The effective memory address is derived by summing the contents of r[rsl] and either the con­
tents of r[rs2] if the instruction's i bit equals zero, or the 13-bit, sign-extended immediate operand con­
tained in the instruction if i equals one. The most significant word in the even-numbered destination 
register is written into memory at the effective address and the least significant memory word in the next 
odd-numbered register is written into memory at the effective address + 4. 

If the PSR's EPbit is set to zero or if no floating-point unit is present, an fp_disabled trap will be gener­
ated. If a trap takes place, memory remains unchanged. 

Programming note: If rsl is set to 0 and i is set to 1, any location in the lowest or highest 4 kbytes of an 
address space can be written to without setting up a register. 

fp _disabled 
fp _exception' 
memory_address _ not_aligned 
data_access _exception 

31 30 29 25 24 

11 1 1 rd 1100111 

31 30 29 25 24 

11 1 1 rd 1 100111 

19 18 

1 

19 18 

1 

14 13 12 5 4 0 

rs1 li=ol ignored 1 rs2 1 

14 13 12 0 

rs1 li= 11 simm13 1 

... NOTE: An attempt to execute ~ FP instruction will cause a pending FP exception to be recognized by the integer unit. 
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SPARe Instruction Set 

STDFQ Store Doubleword Floating-Point Queue 

(Privileged Instruction) 

STDFQ 

Operation: 

Assembler 
Syntax: 

Description: 

Traps: 

Format: 

[r[rsl] + (r[rs2] or sign extnd(simm13))]- FQ.ADDR 

[r[rsl] + (r[rs2] or sign extnd(simm13)) + 4]- FQ.INSTR 

std %fq, [address] 

The STDFQ instruction moves the front entry of the floating-point queue into memory. The effective 
memory address is derived by summing the contents of r[ rsl] and either the contents of r[ rs2] if the in­
struction's i bit equals zero, or the 13-bit, sign-extended immediate operand contained in the instruction 
if i equals one. The address portion of the queue entry is written into memory at the effective address 
and the instruction portion ofthe entry is written into memory at the effective address + 4. If the FPU is 
in exception mode, the queue is then advanced to the next entry, or it becomes empty (as indicated by the 
qne bit in the FSR). 

If the PSR's EFbit is set to zero or if no floating-point unit is present, an fp_disabled trap will be gener­
ated. If a trap takes place, memory remains unchanged. 

Programming note: If rsl is set to 0 and i is set to 1, any location in the lowest or highest 4 kbytes of an 
address space can be written to without setting up a register. 

fp_disabled 
fp _exception • 
privUeged _instruction (if S = 0) 
memory _ address_ not_aligned 
data_access _exception 

31 30 29 25 24 19 18 

11 1 1 rd 1100110 1 
31 30 29 25 24 19 18 

11 d rd 1 100110 1 

14 13 12 5 4 0 

rs1 li=ol ignored 1 rs2 1 
14 13 12 0 

rs1 li= 11 simm13 1 

* NOTE: An attempt to execute.any. FP instruction will cause a pending FP exception to be recognized by the integer unit. 
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STF 

Operation: 

Assembler 
Syntax: 

Description: 

lhtps: 

Format: 

SPARe Instruction Set 

Store Floating-Point register STF 

[r[rs1] + (r[rs2] or sign extnd(simm13»]- f[rd] 

st fregrd, [address] 

The S1F instruction moves a word from a floating-point register, f[ rd], into memory. The effective 
memory address is derived by summing the contents of r[ rs1] and either the contents of r[ rs2] if the in­
struction's i bit equals zero, or the 13-bit, sign-extended immediate operand contained in the instruction 
if i equals one. 

If the PSR's EFbit is set to zero or if no floating-point unit is present, an fp_disabled trap will be gener­
ated. If S1F takes a trap, memory remains unchanged. 

Programming note: If rsl is set to 0 and i is set to 1, any location in the lowest or highest 4 kbytes of an 
address space can be written to without setting up a register. 

fp_disabled 
fp _exception' 
memory _address_not_aligned 
data_access _exception 

25 24 19 18 

1100100 1 

25 24 19 18 

1100100 1 

14 13 

rs1 li=ol 

14 13 

rs1 li=11 

12 5 4 0 

ignored 1 rs2 1 

12 0 

simm13 I 

• NOTE: An attempt to execute JIII¥ FP instruction will cause a pending FP exception to be recognized by the integer unit. 
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SPARe Instruction Set 

STFSR Store Floating-Point State Register STFSR 

Operation: 

Assembler 
Syntax: 

Description: 

Traps: 

Format: 

[r[rsl) + (r[rs2) or sign extnd(simm13»)- FSR 

st %fsr, [address) 

The STFSR instruction moves the contents of the Floating-Point State Register into memory. The ef­
fective memory address is derived by summing the contents of r[rsl) and either the contents of r[ rs2) if 
the instruction's i bit equals zero, or the 13-bit, sign-extended immediate operand contained in the in­
struction if i equals one. This instruction will wait for all pending FPops to complete execution before it 
writes the FSR into memory. 

If the PSR's EFbit is set to zero or if no floating-point unit is present, an fp_disabled trap will be gener­
ated. If STFSR takes a trap, the contents of the memory address remain unchanged. 

Programming note: If rsl is set to 0 and i is set to 1, any location in the lowest or highest 4 kbytes of an 
address space can be written to without setting up a register. 

fp_disabled 
fp _exception' 
memory_address_not_aligned 
data_access _exception 

31 30 29 25 24 

11 1 1 rd 1100101 

31 30 29 25 24 

11 1 1 rd 1 100101 

19 18 

1 rs1 

19 18 

1 rs1 

14 13 12 5 4 a 

li=ol ignored 1 rs2 1 
14 13 12 a 

li=11 simm13 1 

'" NOTE: An attempt to execute ~ FP instruction will cause a pending FP exception to be recognized by the integer unit. 
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STH 

Operation: 

Assembler 
Syntax: 

Description: 

'Iraps: 

Format: 

SPARe Instruction Set 

Store HaItword STH 

[r[rsl] + (r[rs2] or sign extnd(simm13»]- r[rd] 

sth regrd, [address] synonyms: stuh, stsh 

The STH instruction moves the least significant halfword from the destination register, r[ rd], into 
memory. The effective memory address is derived by summing the contents of r[ rsl] and either the con­
tents of r[rs2] if the instruction's i bit equals zero, or the 13-bit, sign-extended immediate operand con­
tained in the instruction if i equals one. 

If STH takes a trap, the contents of the memory address remain unchanged. 

Programming note: If rsl is set to 0 and i is set to I, any location in the lowest or highest 4 kbytes of an 
address space can be written to without setting up a register. 

memory _ address_ not_aligned 
data_access _exception 

31 30 29 25 24 19 18 14 13 12 5 4 0 

11 01 rd 1000110 1 rs1 li=ol ignored 1 rs2 1 

31 30 29 25 24 19 18 14 13 12 0 

11 01 rd 1 000110 1 rs1 li=ll simm13 1 
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STHA 

Operation: 

Assembler 
Syntax: 

Description: 

Traps: 

Format: 

Store HalfWord into Alternate space 

(Privileged Instruction) 

address space - asi 

[r[rs1] + (r[rs2] or sign extnd(simm13»]- r[rd] 

stha regrd, [address] 

synonyms: stuha, stsha 

SPARe Instruction Set 

STHA 

The STHA instruction moves the least significant halfword from the destination register, r[ rd], into 
memory. The effective memory address is a combination of the address space value given in the asi field 
and the address derived by summing the contents of r[rs1] and r[rs2]. 

If STHA takes a trap, the contents of the memory address remain unchanged. 

illegal_instruction (if i= 1) 
privileged_instruction (if S = 0) 
memory_address_not_aligned 
data_access _exception 

25 24 19 18 

rs1 
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SUB 

Operation: 

Assembler 
Syntax: 

Description: 

'fraps: 

Format: 

SPARe Instruction Set 

Subtract SUB 

r[rd]- r[rsl] . (r[rs2] or sign extnd(simm13)) 

The SUB instruction subtracts either the contents of the register named in the rs2 field, r[ rs2], if the 
instruction's i bit equals zero, or the 13·bit, sign·extended immediate operand contained in the instruc· 
tion if i equals one, from register r[rsl]. The result is placed in the register specified in the rd field. 

none 

31 30 29 25 24 19 18 14 13 12 5 4 0 

11 01 rd 1000100 I rs1 li=ol ignored 1 rs2 ! 

31 30 29 25 24 19 18 14 13 12 0 

h 01 rd 1 000100 I rs1 li=1! simm13 ! 
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SPARe Instruction Set 

SUBcc Subtract and modify icc SUBcc 

Operation: 

Assembler 
Syntax: 

Description: 

'fraps: 

Format: 

r[rd)- r[rs1) - operand2, where operand2 = (r[rs2] or sign extnd(sirnm13» 

n- r[rd) < 31 > 
z - if r[rd) = 0 then 1, else 0 

v- (r[rs1)< 31 > AND not operand2<31 > AND not r[rd)<31 » 
OR (not r[rs1] < 31 > AND operand2<31 > AND r[rd]<31 » 

c- (not r[rs1) < 31 > AND operand2<31 » 
OR (r[rd) <31 > AND (not r[rsl] < 31 > OR operand2<31 ») 

subcc regrsJ, re/Lor_imm, regrd 

The SUBcc instruction subtracts either the contents of register r[ rs2) (if the instruction's i bit equals 
zero) or the 13-bit, sign-extended immediate operand contained in the instruction (if i equals one) from 
register r[ rsl]. The result is placed in register r[ rdJ. In addition, SUBccmodifies all the integer condition 
codes in the manner described above. 

Programming note: A SUBcc instruction with rd = 0 can be used for signed and unsigned integer com-
parison. 

none 

31 30 29 25 24 19 18 14 13 12 5 4 0 

11 01 rd 1010100 1 r51 li=ol ignored 1 r52 1 
31 30 29 25 24 19 18 14 13 12 0 

11 01 rd 1 010100 1 r51 li=ll 5imm13 1 
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SUBX 

Operation: 

Assembler 
Syntax: 

Description: 

'fraps: 

Format: 

SPARC Instruction Set 

Subtract with Carry SUBX 

r[rd)- r[rs1) - (r[rs2) or sign extnd(simm13» - c 

SUBX subtracts either the contents of register r[ rs2) (if the instruction's i bit equals zero) or the 13-bit, 
sign-extended immediate operand contained in the instruction (if i equals one) from register r[ rsl]. It 
then subtracts the PSR's carry bit (c) from that result. The final result is placed in the register specified in 
the rd field. 

none 

31 30 29 25 24 19 18 14 13 12 5 4 0 

11 01 rd 1001100 1 r51 li=ol ignored 1 r52 I 
31 3029 25 24 19 18 14 13 12 0 

11 01 rd 1 001100 I r51 li=11 5imm13 I 
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SPARC Instruction Set 

SUBXcc Subtract with Carry and modify icc SUBXcc 

Operation: 

Assembler 
Syntax: 

Description: 

Traps: 

Format: 

r[rd]- r[rsl] - operand2 - c, where operand2 = (r[rs2] or sign extnd(simm13» 

n-r[rd]<31> 

z- if r[rd] =0 then I, else 0 

v- (r[rsl]<31 > AND not operand2<31> AND not r[rd] < 31> ) 

OR (not r[rsl] <31 > AND operand2<31> AND r[rd]<31» 

c- (not r[rsl] < 31 > AND operand2<31» 

OR (r[rd]<31 > AND (not r[rsl] <31 > OR operand2<31 ») 

SUBXcc subtracts either the contents of register r[ rs2] (if the instruction's i bit equals zero) or the 13-bit, 
sign-extended immediate operand contained in the instruction (if i equals one) from register r[ rsl]. It 
then subtracts the PSR's carry bit (c) from that result. The final result is placed in the register specified in 
the rd field. In addition, SUBXcc modifies all the integer condition codes in the manner described 
above. 

none 

31 3029 25 24 19 18 14 13 12 5 4 0 

h 01 rd 10111001 rs1 11=01 Ignored 1 rs2 1 

31 30 29 25 24 19 18 14 13 12 0 

11 01 rd 1 011100 1 rs1 11=11 slmm13 1 
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SWAP 

Operation: 

Assembler 
Syntax: 

Description: 

Traps: 

Format: 

Swap rregister with memory 

word- [r[rs1) + (r[rs2) or sign extnd(simm13») 

temp- r[rd) 

r[rd)-word 

r[rsI) + (r[rs2) or sign extnd(simm13»- temp 

swap [source), regrd 

SPARe Instruction Set 

SWAP 

SWAP atomically exchanges the contents of r[rd) with the contents of a memory location, i.e., without 
allowing asynchronous trap interruptions. In a multiprocessor system, two or more prQcessors executing 
SWAP instructions simultaneously are guaranteed to execute them serially, in some order. 

The effective memory address is derived by summing the contents ofr[ rs1) and either the contents of 
r[ rs2) if the instruction's i bit equals zero, or the 13-bit, sign-extended immediate operand contained in 
the instruction if i equals one. 

If SWAP takes a trap, the contents of the memory address and the destination register remain un­
changed. 

Programming note: If rsl is set to 0 and i is set to 1, any location in the lowest or highest 4 kbytes of an 
address space can be accessed without setting up a register. 

memory _ address_ not_aligned 
data_access _exception 

31 30 29 25 24 

11 1 1 rd 1001111 

31 30 29 25 24 

11 1 I rd I 001111 

19 18 

1 

19 18 

I 

14 13 12 5 4 0 

rs1 li=ol ignored 1 rs2 I 
14 13 12 0 

rs1 li=ll simm13 I 
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SPARe Instruction Set 

SWAPA Swap r register with memory in Alternate space SWAPA 

Operation: 

Assembler 
Syntax: 

Description: 

Traps: 

Format: 

address space - asi 

word- [r[rsl] + r[rs2]] 

temp-r[rd] 

r[rd]-word 

[r[rsl] + r[rs211- temp 

swapa [regsource] asi, relJrd 

(Privileged Instruction) 

SW APA atomically exchanges the contents of r[ rd] with the contents of a memory location, i.e., without 
allowing asynchronous trap interruptions. In a multiprocessor system, two or more processors executing 
SWAPA instructions simultaneously are guaranteed to execute them serially, in some order. 

The effective memory address is a combination of the address space value given in the asi field and the 
address derived by summing the contents of r[rsl] and r[rs2]. 

If SW APA takes a trap, the contents of the memory address and the destination register remain un­
changed. 

illegal_instruction (if i= 1) 
privileged_instruction (if S = 0) 
memory_address_not_aligned 
data_access _exception 

3130 29 25 24 19 18 

rd 10111111 rsl 
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SPARe Instruction Set 

TADDcc Tagged Add and modify icc TADDcc 

Operation: 

Assembler 
Syntax: 

Description: 

Traps: 

Format: 

r[rdl- r[rs1] + operand2, where operand2 = (r[rs2] or sign extnd(simm13)) 

n-r[rd]<31> 
z- if r[rd]=0 then 1, else 0 

v- (r[rs1] < 31 > AND operand2< 31 > AND not r[rd] < 31 » 

OR (not r[rs1] <31 > AND not operand2<31 > AND r[rd]<31» 

OR (r[rs1]< 1:0> #- 0 OR operand2< 1:0> #- 0) 

c- (r[rs1]<31> AND operand2<31 > 

OR (not r[rd] < 31 > AND (r[rsl] < 31 > OR operand2< 31 ») 

TADDcc adds the contents of r[ rs1] to either the contents of r[rs2] if the instruction's i bit equals zero, or 
to a 13-bit, sign-extended immediate operand if i equals one. The result is placed in the register specified 
in the rd field. In addition to the normal arithmetic overflow, an overflow condition also exists if bit 1 or 
bit 0 of either operand is not zero. TADDcc modifies all the integer condition codes in the manner de­
scnbed above. 

none 

31 30 29 25 24 19 18 14 13 12 5 4 0 

11 01 rd 1100000 1 rs1 li=ol ignored 1 rs2 1 

31 30 29 25 24 19 18 14 13 12 0 

11 01 rd 1 100000 1 rs1 li=11 slmm13 I 
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SPARe Instruction Set 

TADDccTV Tagged Add (modifY icc) Trap on Overflow TADDccTV 

Operation: 

Assembler 
Syntax: 

Description: 

'IJoaps: 

Format: 

result- r[rs1] + operand2, where operand 2 = (r[rs2] or sign extnd(simm13» 

tv- (r[rs1] <31 > AND operand2<31 > AND not r[rd]<31 » 
OR (not r[rs1] < 31 > AND not operand2< 31 > AND r[rd] < 31 » 
OR (r[ rs1] < 1:0> "" 0 OR operand2 < 1:0> "" 0) 

if tv = 1, then tag overflow trap; else 

n- r[rd]<31 > 

z - if r[ rd] = 0 then 1, else 0 

v-tv 

c- (r[rs1] < 31 > AND operand2< 31 > 

OR (not r[rd] <31 > AND (r[rs1]< 31 > OR operand2<31 ») 

r[rd]- result 

TADDcc1V adds the contents of r[ rs1] to either the contents of r[ rs2] if the instruction's ibit equals zero, 
or to a 13-bit, sign-extended immediate operand if j equals one. In addition to the normal arithmetic 
overflow, an overflow condition also exists if bit 1 or bit 0 of either operand is not zero. 

IfTADDcc1V detects an overflow condition, a taILoverfiow trap is generated and the destination regis­
ter and condition codes remain unchanged. If no overflow is detected, TADDcc1V places the result in 
the register specified in the rd field and modifies all the integer condition codes in the manner described 
above (the overflow bit is, of course, set to zero). 

taIL overflow 

31 30 29 25 24 19 18 14 13 12 5 4 0 

11 01 rd 1100010 1 rs1 li=ol ignored 1 rs2 1 

31 30 29 25 24 19 18 14 13 12 0 

11 01 rd 1 100010 
1 rs1 li=11 simm13 I 
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Ticc 

Operation: 

Assembler 
Syntax: 

Description: 

Traps: 

Trap on integer condition codes 

If condition true, then trap_instruction; 

tt-128 + [r[rs1] + (r[rs2] or sign extnd(simm13»] <6:0> 

elsePC-nPC 

nPC-nPC + 4 

ta{,a} label 
tn{,a} label 
tne{,a} label 
te{,a} label 
tg{,a} label 

tle{,a} label 
tge{,a} label 
tI{,a} label 
tgu{,a} label 
tleu{,a} label 
tcc{,a} label 
tcs{,a} label 
tpos{,a} label 
tneg{,a} label 
tvc{,a} label 
tvs{,a} label 

synonym: tnz 
synonym: tz 

synonym: tgeu 
synonym: tlu 

SPARe Instruction Set 

Ticc 

A Ticc instruction evaluates specific integer condition code combinations (from the PSR's icc field) 
based on the trap type as specified by the value in the instruction's cond field. If the specified combina­
tion of condition codes evaluates as true, and there are no higher-priority traps pending, then a trap_in­
struction trap is generated. If the condition codes evaluate as false, the trap is not generated. 

If a trap_instruction trap is generated, the It field of the Trap Base Register (TBR) is written with 128 
plus the least significant seven bits of r[rs1] plus either r[rs2] (bit field i =0) or the 13-bit sign-extended 
immediate value contained in the instruction (bit field i = 1). See Section 2.7 for the complete definition 
of a trap. 

trap _instruction 
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Ticc 

Format: 

SPARe Instruction Set 

'frap on integer condition codes Ticc 

Mnemonic Condo Operation icc Test 

TN 0000 'Itap Never No test 

TE 0001 'Itap on Equal z 

TLE 0010 'Itap on Less or Equal zOR(nXOR v) 

TL ·0011 'Itap on Less nXORv 

TLEU 0100 'Itap on Less or Equal, Unsigned cORz 

TCS 0101 'Itap on Carry Set (Less then, Unsigned) c 

TNEG 0110 'Itap on Negative n 

TVS 0111 nap on oVerflow Set v 

TA 1000 'Itap Always No test 

TNE 1001 'Itap on Not Equal not z 

TG 1010 nap on Greater not(z OR (n XOR v» 

TGE 1011 'Itap on Greater or Equal not(n XOR v) 

TGU 1100 nap on Greater, Unsigned not(c OR z) 

TCC 1101 'Itap on Carry Clear (Greater than or note 
Equal, Unsigned) 

TPOS 1110 nap on Positive not n 

TVC 1111 'Itap on oVerflow Clear not v 

31 30 29 28 2524 19 18 14 13 12 5 4 0 

h 0 Ilgn.1 cond·11 1 1 0 1 0 1 rs1 li=ol ignored 1 rs2 1 

31 30 29 28 2524 19 18 

11 0 1 ign·1 cond·11 1 1 0 1 0 1 rs1 

Ign. = ignored 
condo = condition 
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SPARe Instruction Set 

TSUBcc Tagged Subtract and modity icc TSUBcc 

Operation: 

Assembler 
Syntax: 

Description: 

Traps: 

Format: 

r[reI]- r[rsl] - operand2, where operand2 = (r[rsZ] or sign extnd(simm13» 

n- r[rd]<31> 

z - if r[ rd] = 0 then 1, else 0 
v- (r[rsl] < 31 > AND not operand2<31 > AND not r[reI] < 31 » OR (not r[rsl]<31 > 

AND operand2<31> AND r[reI] <31 > ) OR (r[rsl] < 1:0> ¥= 0 OR operand2< 1:0> ¥= 0) 

c- (not r[rsl] < 31> AND operand2< 31 > 

OR (r[ rei] < 31 > AND (not r[ rsl] < 31 > OR operand2 < 31 > » 

TSUBcc subtracts either the contents of registerr[rs2] (if the instruction's i bit equals zero) or the 13-bit, 
sign-extended immediate operand contained in the instruction (if i equals one) from register r[ rsl]. The 
result is placed in the register specified in the rd field. In addition to the normal arithmetic overflow, an 
overflow condition also exists if bit 1 or bit 0 of either operand is not zero. TSUBcc modifies all the 
integer condition codes in the manner described above. 

none 

31 30 29 25 24 19 18 14 13 12 5 4 0 

11 01 rd 1100001 1 rs1 11=01 ignored 1 rs2 1 
31 30 29 25 24 19 18 14 13 12 0 

11 01 rd 1 100001 1 rs1 11=11 slmm13 1 
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SPARe Instruction Set 

TSUBccTV Tagged Subtract (modify icc) TSUBccTV 

Operation: 

Assembler 
Syntax: 

Description: 

Traps: 

Format: 

Trap on Overflow 

result- r[rsl) - operand2, where operand2 = (r[rs2) or sign extnd(simm13» 

tv- (r[rsl) <31 > AND not operand2< 31 > AND not r[rd) < 31 » OR (not r[rsl) < 31 > 
AND operand2< 31 > AND r[rd) < 31 » 

OR (r[rsl)< 1:0 > "'" 0 OR operand2< 1:0> "'" 0) 
if tv = 1, then tag overflow trap; else 

n-r[rd)<31> 

z - if r[rd) =0 then 1, else 0 

v-tv 
c- (not(r[rsl) < 31 » AND operand2< 31 > OR 

(r[rd)< 31 > AND (not(r[rsl) < 31 » OR operand2< 31 ») 
r[ rd)- result 

TSUBcc1V subtracts either the contents of register r[ rs2) (if the instruction's i bit equals zero) or the 
13-bit, sign-extended immediate operand contained in the instruction (if i equals one) from register 
r[rsl). In addition to the normal arithmetic overflow, an overflow condition also exists if bit lor bit 0 of 
either operand is not zero. 

If TSUBcc1V detects an overflow condition, a tag_overflow trap is generated and the destination regis­
ter and condition codes remain unchanged. If no overflow is detected, TSUBcc1V places the result in 
the register specified in the rd field and modifies all the integer condition codes in the manner described 
above (the overflow bit is, of course, set to zero). 

tag_overflow 

31 30 29 25 24 19 18 14 13 12 5 4 0 

11 01 rd 1100011 1 rs1 li=ol ignored 1 rs2 1 

31 30 29 25 24 19 18 14 13 12 0 

11 01 rd I 100011 I rs1 li=11 simm13 I 
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UNIMP Unimplemented instruction UNIMP 

Operation: 

Assembler 
Syntax: 

Description: 

Traps: 

Format: 

illegal instruction trap 

unimp const22 

Executing the UNIMP instruction causes an immediate illegal_instruction trap. The value in the 
const22 field is ignored. . 

Programming note: UNIMP can be used as part of the protocol for calling a function that is expected to 
return an aggregate value, such as a C-Ianguage structure. 

1. An UNIMP instruction is placed after (not in) the delay slot after the CALL instruction in the calling 
function. 

2. If the called function is expecting to return a structure, it will find the size of the structure that the 
caller expects to be returned as the const22 operand of the UNIMP instruction. The called function 
can check the opcode to make sure it is indeed UNIMP. 

3. If the function is not going to return a structure, upon returning, it attempts to execute UNIMP rath­
er than skipping over it as it should. This causes the program to terminate. The behavior adds some 
run-time checking to an interface that cannot be checked properly at compile time. 

illegal_instruction 

31 30 29 25 24 22 21 o 

100 1 ignored 1 000 1 const22 
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WRPSR Write Processor State Register 

(Privileged Instruction) 

WRPSR 

Operation: 

Assembler 
Syntax: 

Description: 

Traps: 

Format: 

PSR - r[rs1] XOR (r[rs2] or sign extnd(simm13» 

wr regrs1, refLor_imm, %psr 

WRPSR ooes a bitwise logical XOR of the contents of register r[ rs1] with either the contents of r[rs2] (if 
bit field i = 0) or the 13-bit sign-extended immediate value contained in the instruction (if bit field i = 1). 
The result is written into the writable subfields of the PSR. However, if the result's CWP field would 
point to an unimplemented window, an illegal_instruction trap is generated and the PSR remains un· 
changed. 

WRPSR is a delayed-write instruction: 

1. If any of the three instructions following a WRPSR uses any PSR field that WRPSR modified, the 
value of that field is unpredictable. Note that any instruction which references a non-global register 
makes use of the CWp, so following WRPSR with three NOPs would be the safest course. 

2. If a WRPSR instruction is updating the PSR's Processor InterrupfLevel (PIL) to a new value and is 
simultaneously setting Enable Traps (ET) to one, this could result in an interrupt trap at a level equal 
to the old PIL value. 

3. If any of the three instructions after a WRPSR instruction reads the modified PSR, the value read is 
unpredictable. 

4. If any of the three instructions after a WRPSR is trapped, a subsequent RDPSR in the trap handler 
will get the register's new value. 

Programming note: Two WRPSR instructions should be used when enabling traps and changing the PIL 
value. The first WRPSR should specify ET = 0 with the new PIL value, and the second should specify 
ET= 1 with the new PIL value. 

illegal_instruction 
privileged_instruction (if S = 0) 

31 30 29 25 24 19 18 14 13 12 5 4 0 

11 01 ignored 1110001 1 rs1 li=ol ignored 
1 rs2 1 

31 30 29 25 24 19 18 14 13 12 0 

11 01 ignored 1 
110001 

1 rs1 li=11 simm13 1 

6-127 



SPARe Instruction Set 

WRTBR Write Trap Base Register 

(Privileged Instruction) 

WRTBR 

Operation: 

Assembler 
Syntax: 

Description: 

Traps: 

Fotmat: 

TBR - r[rs1] XOR (r[rs2] or sign extnd(simm13» 

WRTBR does a bitwise logical XOR of the contents of register r[ rs1] with either the contents of r[ [s2] (if 
bit field i = 0) or the 13-bit sign-extended immediate value contained in the instruction (if bit field i = 1). 
The result is written into the nap Base Address field of the TBR. 

WRTBR is a delayed-write instruction: 

1. If any of the three instructions following a WRTBR causes a trap, the TBA used may be either the old 
or the new value. 

2. If any of the three instructions after a WRTBR is trapped, a subsequent RDTBR in the trap handler 
will get the register's new TBA value. 

privileged_instruction (if S =0) 

31 30 29 25 24 19 18 14 13 12 5 4 0 

11 01 ignored 1110011 1 rs1 li=ol ignored 1 rs2 1 

31 30 29 25 24 19 18 14 13 12 0 

11 01 ignored 1 110011 1 rs1 li=ll simm13 1 
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WRWIM Write Window Invalid Mask register WRWIM 

Operation: 

Assembler 
Syntax: 

Description: 

Traps: 

Format: 

(Privileged Instruction) 

WIM - r[rsl] XOR (r[rs2] or sign extnd(simm13» 

WRWIM does a bitwise logical XOR of the contents of register r[ rsl] with either the contents of r[ rs2] (if 
bit field i = 0) or the 13-bit, sign-extended immediate value contained in the instruction (if bit field i = 1). 
The result is written into the writable bits of the WIM register. 

WRWIM is a delayed-write instruction: 

1. If any of the three instructions following a WRWIM is a SAVE, RESTORE, or RETT, the occurrence 
of window_overflow and window_underflow is unpredictable. 

2. If any of the three instructions after a WRWIM instruction reads the modified WIM, the value read is 
unpredictable. 

3. If any of the three instructions after a WRWIM is trapped, a subsequent RDWIM in the trap handler 
will get the register's new value. 

privileged_instruction (if S = 0) 

31 30 29 25 24 19 18 14 13 12 5 4 0 

11 01 ignored 1110010 1 rs1 li=ol ignored 1 rs2 1 

31 30 29 25 24 19 18 14 13 12 0 

11 01 ignored 1 110010 1 rs1 li=11 simm13 1 
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WRY 

Operation: 

Assembler 
Syntax: 

Description: 

Traps: 

Format: 

SPARe Instruction Set 

Write Y register WRY 

Y - r[rsl] XOR (r[rs2] or sign extnd(simm13» 

WRY does a bitwise logical XOR of the contents of register r[ rsl] with either the contents of r[ rs2] (if bit 
field i = 0) or the 13-bit, sign-extended immediate value contained in the instruction (if bit field i = 1). 
The result is written into the Y register. 

WRY is a delayed-write instruction: 

1. If any of the three instructions following a WRY is a MULScc or a RDY, the value oj Y used is unpre­
dictable. 

2. If any of the three instructions after a WRY instruction reads the modified Y register, the value read 
is unpredictable. 

3. If any of the three instructions after a WRY is trapped, a subsequentRDY in the trap handler will get 
the register's new value. 

none 

31 30 29 25 24 19 18 14 13 12 5 4 0 

h 01 ignored 1110000 I rsl li=ol Ignored I rs2 I 
31 30 29 25 24 19 18 14 13 12 0 

h 01 ignored 1110000 I rsl li=ll simm13 I 
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XNOR Exclusive-Nor XNOR 

Operation: 

Assembler 
Syntax: 

Description: 

'fraps: 

Format: 

r[rd] - r[rs1] XOR not(r[rs2] or sign extnd(simm13» 

This iostruction does a bitwise logical XOR of the contents of register r[rs1] with the one's complement 
of either the contents of r[ rs2] (if bit field i = 0) or the 13-bit sign-extended immediate value contained in 
the iostruction (if bit field i = 1). The result is stored io register r[ rd]. 

none 

31 30 29 25 24 19 18 14 13 12 5 4 0 

11 01 rd 1000111 1 rs1 li=ol ignored 1 rs2 1 
31 30 29 25 24 19 18 14 13 12 0 

11 01 rd 1 000111 1 rs1 li=11 simm13 1 
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XNORcc Exclusive-Nor and modify icc 

Operation: 

Assembler 

r[rd] - r[rsl] XOR not(r[rs2] or sign extnd(simm13» 

n - r[rd]<31> 
z - if r[rd] =0 then 1, else 0 

v- 0 
c- 0 

Syntax: xnorcc reg,.], re/LOT_imm, regrrl 

SPARe Instruction Set 

XNORcc 

Description: 1bis instruction does a bitwise logical XOR of the contents of register r[ rsl] with the one's complement 
of either the contents of r[ rs2] (ifbit field i = 0) or the 13-bit, sign-extended immediate value contained in 
the instruction (if bit field i= 1). The result is stored in register qed]. XNORcc also modifies all the 
integer condition codes in the manner described above. 

1i'aps: none 

Fonnat: 

31 30 29 25 24 19 18 14 13 12 5 4 0 

11 01 rd 1010111 1 rs1 11=01 Ignored 
1 

rs2 
1 

31 30 29 25 24 19 18 14 13 12 0 

11 01 rd 1 010111 1 rs1 11=11 slmm13 1 
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XOR 

Operation: 

Assembler 
Syntax: 

Description: 

Traps: 

Format: 

SPARe Instruction Set 

Exclusive-Or XOR 

r[rd] - r[rsl] XOR (r[rs2] or sign extnd(simm13» 

This instruction does a bitwise logical XOR of the contents of register r[ rsl] with either the contents of 
r[ rs2] (if bit field i = 0) or the 13-bit, sign-extended immediate value contained in the instruction (if bit 
field i = 1). The result is stored in register r[ rd]. 

none 

31 30 29 25 24 19 18 14 13 12 5 4 0 

11 01 rd 1000011 1 rs1 li=ol ignored 1 rs2 I 
31 3029 25 24 19 18 14 13 12 0 

11 01 rd 1 000011 1 rs1 li=11 simm13 I 
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XORcc Exclusive-Or and modify icc XORcc 

Operation: 

Assembler 
Syntax: 

Description: 

Traps: 

Format: 

r[rd] - r[rsl] XOR (r[rs2] or sign extnd(simm13» 

n - r[rd]<31> 
z - if r[rd] =0 then I, else 0 

v- 0 

c- 0 

This instruction does a bitwise logical XOR of the contents of register r[ rsl] with either the contents of 
r[ rs2] (if bit field i = 0) or the 13-bit, sign-extended immediate value contained in the instruction (if bit 
field i= I). The result is stored in register r[rd]. XORccalso modifies all the integer condition codes in 
the manner described above. 

none 

31 30 29 25 24 19 18 14 13 12 5 4 0 

11 01 rd 1010011 rs1 li=ol ignored 1 rs2 1 

31 30 29 25 24 19 18 14 13 12 0 

h 01 rd 1010011 1 rs1 li=11 simm13 1 
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Chapter 7 

CYP~S~~~============~~ SEMICONDUCTOR CY7C600 Electrical and 
Mechanical Characteristics 

7.1 CY7C601 Electrical and Mechanical Characteristics 

7.1.1 CY7C601 Maximum Ratings 
Storage Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -65 ° C to + 150 ° C 
Ambient Temperature with Power Applied ............................................................ _55° C to + 125° C 
Supply Voltage to Ground Potential [I] • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• -0.5 V to + 7.0 V 
DC Voltage Applied to Outputs in High Z State ......................................................... -0.5 V to + 7.0 V 
DC Input Voltage .................................................................................... -3.0 V to + 7.0 V 
Output Low Sink Current. ...................................................................................... 30 rnA 

7.1.2 CY7C601 Operating Range 

Range Ambient Temperature [2] Vce 

Commercial O· Ct070·C SV ± 10% 

Military -55· C to + 125· C SV ± 10% 

7.1.3 CY7C601 DC Characteristics Over the Operating Range 

Parameters Description Test Conditions Min. Max. Units 

VOH Output HIGH Voltage Vee = Min., IoH - -20 rnA 24 V 

VOL Output LOW Voltage Vee = Min., IOL = 8.0 rnA 0.5 V 

Vrn Input HIGH Voltage 21 Vee V 

VIL Input LOW Voltage -3.0 0.8 V 

Irn Input HIGH Current Vee = Max., VIN = Vee 10 J.lA 

IlL Input LOW Current Vee = Max., VIN = Vss -10 J.lA 
loz Output Leakage Current Vee = Max., Vss < VOUT < Vee -40 40 J.lA 

Isc Output Short Circuit Current Vee = Max., VOUT = OV -30 -180 rnA 

IccQ Quiescent Supply Current Vss=::;; VIN=::;;VIL 150 rnA 
or Vrn=::;;VIN<Vee 

Icc Supply Current Vee = Max., f = 40 MHz 675 rnA 

(All outputs loaded to 80 pF) Vee = Max., f = 33 MHz 600 rnA 

Vee = Max., f = 25 MHz 600 rnA 

leeF Supply Current Vee - Max., f - 40 MHz 400 rnA 

(outputs floating) Vee = Max., f = 33 MHz 350 rnA 

Vee = Max., f = 25 MHz 350 rnA 

7.1A CY7C601 Capacitance [3] 

Parameters Description Test Conditions Max. Units 

CIN Input Capacitance Vee = 5.0Y, T. = 25°C, f - 1 MHz 10 pF 

CoUT Output Capacitance Vee - 5.0V, T. - 25°C, f - 1 MHz 12 pF 

CIO I/O Bus Capacitance Vee = 5.0Y, T. = 25°C, f = 1 MHz 15 pF 
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CY7C600 Electrical and Mechanical Characteristics 

7.1.5 CY7C601 AC Characteristics [4J 

Reference CY7C601-2S CY7C601-33 CY7C601-40 

Parameter Description Edge Min Max. Min. Max. Min Max. Units 

1 lev Clock Cycle 40 1000 30 1000 25 1000 ns 
2 leHL Clock High and Low 18 990 13 990 11 990 ns 
3 leRF Clock Rise and Fall 1 1 1 V/ns 

4 tAD Address/Control Output DelaysJ CLK+ 33 24 20 ns 
5 tAU Address/Control Output Valid[sJ CLK+ 7 7 7 ns 

6 tooo 0(31:0) Output Delay CLK- 20 15 13 ns 

7 tOOH 0(31:0) Output Valid CLK- 4 4 4 ns 

8 tOlS 0(31:0) Input Set-Up CLK+ 3 2 2 ns 

9 tolU 0(31:0) Input Hold CLK+ 5 5 4 ns 

10 tMAD MAO Asserted to Address/Control Output Delay MAO + 19 14 12 ns 

11 tMAH MAO Deasserted to AddreSs/Control Output MAO- 2 2 2 ns 
Valid 

12 tMES CEXC, FEXC, MEXC Input Set-Up CLK+ 15 11 10 ns 

13 tMEH CEXC, FEXC, MEXC Input Hold CLK+ 2 1 1 ns 

14 tHS I XlfOlD Input Set_Up[6J CLK- 7 4 3 ns 

15 tHH XHOlD Input Hold CLK- 6 5 4.5 ns 

16 tHoo XHOlD to Address/Control Output Delay XHOlD- 22 15 12 ns 

17 tHOH XHOlD to Address/Control Output Valid XHOlD+ 0 0 0 ns 

18 toE AOE, COE, DOE to Output Enable Delay XOE- 15 11 9 ns 

19 too AOE, COE, DOE to Output Disable Delay XOE+ 15 11 9 ns 

20 troE TOE Asserted to Output Enable Delay TOE- 21 19 17 ns 

21 troD TOE Deasserted to Output Disable Delay TOE+ 21 19 17 ns 

22 tsso INST, FXACK, CXACK, INTACK, ERROR CLK+ 20 15 13 ns 
Output Delay 

23 tSSH INST, FXACK, CXACK, INTACK, ERROR CLK+ 3 3 3 ns 
Output Valid 

24 tRS RESET Input Set-Up CLK+ 15 10 8 ns 

25 tRH RESET Input Hold CLK+ 3 3 2 ns 

26 tFD FINS(I:0), CINS(I:0) Output Delay CLK+ 27 18 15 ns 

27 tFH FINS(I:0), CINS(I:0) Output Valid CLK+ 3.5 3.5 3.5 ns 

28 tPlS FCC(1:0), CCC(1:0) Input Set-Up CLK+ 10 8 5 ns 

29 tFIU FCC(1:0), CCC(I:0) Input Hold CLK+ 4 3 2 ns 
30 toxo DXFER Output Delay CLK+ 28 23 19 ns 
31 tDXH DXFER Ouput Valid CLK+ 2 2 2 ns 

32 tHOXO XHOlD Asserted to DXFER Output Delay6J XHOlD- 20 15 12 ns 

33 tHOXH XHOlD Deasserted to DXFER Output Valid XHOlD+ 0 0 0 ns 

34 tNUO INUll Output Delay CLK+ 20 13 11 ns 

35 tNUH INUll Output Valid CLK+ 3 3 3 ns 

36 tMOS MDS Input Set-Up CLK- 5 4 3 ns 
37 tMOH MDS Input Hold CLK- 6 5 4.5 ns 

38 tFLS FLUSH Output Delay CLK+ 15 13 11 ns 

39 tFLU FLUSH Output Valid CLK+ 3 3 3 ns 

40 tccvs FCCY, CCCV Input Set-Up CLK- 7 4 3 ns 

41 tccva FCCV, CCCV Input Hold CLK- 6 5 4.5 ns 
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7.1.6 CY7C601 AC Test Loads and Waveforms 

470 !l 
5V 3V ----:--:- 11---"') 

OUTPUT 

I 50PF 
319!l <3ns <3ns 

Waveform 

Test Load 

7.1.7 CY7C601 AC Waveforms 

Clock and Reset Timing 

ClK 

8 ClK Cycles Minimum 

Reset need be synchronized with ClK only if the processor must be in step with other devices in the system. 

Notes: 

1. All power and ground pins must be connected before power is applied. 
2. Ambient temperature is defined as the 'instant on' case temperature. 
3. Tested initially and after any design or process changes that may affect these parameters. 
4. Test conditions assume signal transition times of 3 os or less, a timing reference level of 1.5V. input levels of 0 to 3.0V, and output loading of 50 pF. 
5. Address/Control signals include: A(31:0), ASI(7:0), SIZE(1:0), RD, WRf, WE, WCK, and LDSTO. 
6. XHOLD includes BHOLD, MHOLDA, MHOLDB, FHOW, and CHOLD. 
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Load Timing 

elK 

A(31:0) 

ASI(7:0) 

SIZE(1:0) 

RO 

0(31:0) 

OXFER 

INST 
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Store Timing 

elK 

A(31:0) 

ASI(7:0) 

SIZE(1:0) 

WRT 

0(31:0) 

~~ j@v-

~------~------~----~I------~t=--®-~ 

OXFER 

INST 

INUll 
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lnad with Cache Miss 

elK 

A(31:0) 

ASI(7:0) 

SIZE(1 :0) ,----''"'''' """--'--'~, ""/H'''-'--" 

D(31:0) 

MAO 

DXFER 
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Memory Exception Timing 

ClK 

A(31:0) 'L __ ,-"_IV'V~'-'" 
r-~----~r~----~-----~ 

ASI(7:0) 

INUll __________ -+ ____ ~--------_{ ~---+------------=j~.---J~~-=~'= 

Bus Arbitration Timing 

ClK 

A(31:0). 
ASI(7:0). 

SIZE(1:0) 

WE 
RD 

lOCK. 
LDSTO 
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Floating-Point Timing 

ClK 

D(31:0 

INST 

FINS1/2 ~•. 2 ~ -1::' •. ",. @ r-,--~-----;,_~ _J ~ I 1 ~'---"-. _,...-,--+-
~ i ~ 

Fg;)--~----~------~------~------------~~XXXXXXXXXX~ __ ~_ 

:l~:=:====i-r_-3....1)-( ---'--j@-'--~+~-~-';ooo:13==:===:i-!~-+'· _re ...... 41 ':-. _/r-_-_ -+~-
FExc:; / -+---+--.--+-' 

FAACK_~ ______ +t:= __ 2~:I 
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7.1.8 CY7C601 PGA Package Dimensions 

0@@@@0@@@0@@@@@@ 
@@@@@00@@@0@@@@@@ 
@@@@@@@@@@@@@@@@@ 
@0@@@@0@@@@@@@@@@ 
@0@@ @@@@ 

0.Q18 ± 0.002 

t 1.760 
± 0.015 

@0@@ @@@@ 0.100 ± 0.005 

1.600 
±0.Q15 

1 
@0@@ @@@@ 
@0@0 BOTTOM @@@@ 
@0@@ @@0@ 
@@@@ VIEW @@0@ 
@@@@ @@@@ 
@0@@ @@@@ 
@0@@ @@@@ 
@@@@@@@@@@@@@@@@@ 
@@@@@@@@@0000@0@0 
@@@@@@0@@@@@@@@@@ 
@@@@@@@@@@@@@0@@@ 

0.085 t ~ 0.085 I---- 1.600 ± 0.015 ---I. 
1.760 ± 0.015 

7.1.9 CY7C601 PGA Pin Assignments 

ABC 0 E F G H J K L M N P R T U 

@@@(!)@@(!)@@@@(g)(!>@@@ 
2 @@@@(!)@0000@@@@@0@ 
3 @@@@@@0@@@@@@@@(!)@ 
4 @@@@0@0(!)0@0@@@@00 
5 0000 0@00 
6 @@@@ @@0@ 
7 @@@@ @@0@ 
8 @@@0 @@@@ 
9 @@@@ BOTTOM VIEW @@00 
1C @ @ @ @ @ @ 0 @ 
11 @@@@ 0@0@ 
12 0000 0000 
1 @@@0 @@@@ 

14 @@000000000000000 
10 @@0 0 0@0 0@@@0 0@0@0 
1e @00000000@@000@@@ 
17 @000e00e00@0000e0 
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7.1.9 CY7C601 PGA Pin Assignments (continued) 

Pin Pin Pin 
Pin Name Number Pin Name Number Pin Name Number 

AO K2 ASIO F3 VSSO B16 H4 T16 
Al Kl ASH F2 B17 12 TI7 
A2 L3 ASI2 G3 C3 K14 Ul6 
A3 Ll ASI3 G2 C4 N14 Ul7 
A4 12 ASI4 Gl 06 P4 
AS M2 ASIS H2 014 P6 
A6 N2 ASI6 HI Fl P11 
A7 Ml ASI7 11 F4 P14 
AS M3 SIZEO E2 F14 RS 
A9 PI SIZEI 02 F17 R14 
AlO P2 
All Nl MEXC OB VCCO AIS U A12 N3 MHOIDA CB A16 M14 A13 R3 MHOLDB BB A17 N4 A14 R2 BHOID A7 01 PB AIS R4 AOE P3 012 P12 A16 T4 COE C2 017 P16 A17 TS 
AlB R6 OOE N17 El P17 

A19 T6 MOS B7 G4 R16 

A20 US MAO E3 K4 R17 

A2l U6 1FT C14 KIS 

A22 U7 RO A4 A23 T7 VSSI A3 13 U2 
A24 UB WE B4 A14 Ll4 UlO 
A2S TB IDSTO CS B2 M4 
A26 U9 INULL BS B3 PS 
A27 RB LOCK 04 B9 P7 
A2B T9 OXFER 03 Cl Rl 
A29 R9 WRT E4 C16 R11 
A30 TIO 013 TI 
A3l U11 FP C7 EIS TIS 

FCCO All H14 Ul 
00 RIO FCCI B11 
01 T11 FCCV CIO VCCI A2 R12 02 Ul2 FHOID AB Bl T2 D3 T12 
04 un FEXC AS D7 T3 
05 T13 CP B6 E14 U3 
06 T14 ceco A12 E16 U4 
07 R13 ceCl B13 GI4 
OB Ul4 CCCV BlO H3 
09 UlS CHOLD C9 115 

PlO 010 R15 CEXC A6 R7 011 PIS 
012 NIS INST C6 
013 MIS FLUSH B14 VSST 09 J4 114 
014 M16 F1NSI E17 P9 
015 N16 FINS2 016 
016 LlS FXACK 011 VCCT 05 P13 
017 M17 CINSI 015 O1B Ll6 CINS2 C17 019 Ll7 
020 K16 CXACK C13 
021 K17 IRLO AlO 
022 116 IRLl Cll 
023 117 IR12 010 024 H17 IRL3 B12 025 HIS 
026 G17 INTACK A13 
027 H16 RESET A9 
028 G16 ERROR BIS 
029 F16 TOE CIS 
030 FIS FPSYN Cl2 
031 GIS CLK K3 
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7.1.10 CY7C601 QFP Package Dimensions 

~ I'. 1.102 ± 0.008 sq. 

Pin 208 r_~DBDDDDDDDDDt~ 
Pin 1 

208-pin EIAJ standard QFP 
All dimensions in inches 

0.008 
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7.1.11 CY7C601 QFP Pin Assignments 

Pin # FUnction Pin I Function Pin I Function Pin' Function 
1 VCCO 53 VSSO 105 VCCO 157 VSSO 
2 VCCO 54 VSSO 106 VCCO 158 VSSO 
3 VCC! 55 VSSO 107 VCCI 159 VSSO 
4 LOCK 56 VCCO 108 VCC! 160 VSSI 
5 COE 57 VSSI 109 DlO 161 VCCO 
6 WRT 58 A15 110 Dll 162 IFf 
7 DXFER 59 A16 111 VCCO 163 FLUSH 
8 MAO 60 A17 112 Dl2 164 ERROR 
9 SIZEI 61 VSSO 113 Dl3 165 INTACK 

10 SIZEO 62 A18 114 VSSO 166 CXACK 
11 VSSO 63 A19 115 Dl4 167 FXACK 

12 ASIO 64 VCCI 116 Dl5 168 CCCI 
13 ASH 65 A20 117 VSSI 169 CCCO 
14 VCCO 66 A21 118 DOE 170 FPSYN 
15 ASI2 67 VSSI 119 Dl6 171 FCCI 
16 VSSI 68 A22 120 Dl7 172 VSSI 
17 ASI3 69 A23 121 VSSO 173 FCCO 
18 VSSO 70 VCCO 122 Dl8 174 IRL3 
19 ASI4 71 A24 123 Dl9 175 IRL2 
20 VCCI 72 A25 124 VCCO 176 IRLl 
21 ASI5 73 VCCO 125 020 177 IRLO 
22 VSSO 74 A26 126 021 178 CCCV 
23 ASI6 75 A27 127 VCC! 179 VCCI 
24 ASI7 76 VSSO 128 022 180 FCCV 
25 VSST 77 A28 129 023 181 VSST 
26 CLK 78 A29 130 VSST 182 RESET 
27 VSSI 79 VSSI 131 VSSI 183 VSSI 
28 VSSI 80 VSSI 132 VSSI 184 VSSI 
29 AO 81 VSST 133 024 185 CHOW 
30 Al 82 A30 134 025 186 FHOLD 
31 VCCI 83 A31 135 VSSO 187 BHOLD 
32 A2 84 VCCI 136 026 188 MHOLOB 
33 A3 85 DO 137 027 189 MHOLOA 
34 VCCO 86 01 138 VCCO 190 MDS 
35 A4 87 VCCO 139 028 191 FP 
36 A5 88 02 140 029 192 CEXC 
37 VSSO 89 D3 141 VSSI 193 MEXC 
38 A6 90 VSSO 142 030 194 FEXC 
39 A7 91 VSSI 143 031 195 VSSI 
40 VCCO 92 04 144 VCCI 196 INST 
41 A8 93 05 145 VCCI 197 VCCI 
42 A9 94 VCCI 146 VSSO 198 RD 
43 VSSI 95 06 147 FINS 1 199 VSSO 

44 AI0 96 D7 148 FINS2 200 WSTO 
45 All 97 VCCO 149 VSSI 201 CP 
46 AOE 98 08 150 CINSI 202 WE 
47 A12 99 09 151 CINS2 203 INULL 
48 A13 100 VCCT 152 TOE 204 VCCT 
49 A14 101 VSSI 153 VSSI 205 VSSI 
50 VCCI 102 VSSO 154 VCCI 206 VSSO 

51 VCCI 103 VSSO 155 VCCI 207 VSSO 
52 VCCI 104 VSSO 156 VeCI 208 VSSO 
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7.1.12 CY7C601 Military Specifications-Group A Subgroup Testing 

7.1.12.1 CY7C601 DC Characteristics 

Parameter Subgroups Parameter Subgroups 

VoH 1,2,3 IOH 1,2,3 

VOL 1,2,3 IoL 1,2,3 

VIH 1,2,3 Ioz 1,2,3 

VIL 1,2,3 Isc 1,2,3 

IIH 1,2,3 ICCQ 1,2,3 

IlL 1,2,3 Icc 1,2,3 

7.1.12.2 CY7C601 AC Characteristics 

Parameter Subgroups Parameter Subgroups 

1 Icy 7,8,9,10,11 22 tSSD 7,8,9,10,11 

2 ICHL 7,8,9,10,11 23 tssH 7,8,9,10,11 

4 lAO 7,8,9,10,11 24 tRS 7,8,9,10,11 

5 IAH 7,8,9,10,11 26 tpo 7,8,9,10,11 

6 tooo 7,8,9,10,11 27 tFH 7,8,9,10,11 

7 lOOH 7,8,9,10,11 28 t FIS 7,8,9,10,11 

8 t DIS 7,8,9,10,11 29 tFIH 7,8,9,10,11 

9 tOIH 7,8,9,10,11 30 tmm 7,8,9,10,11 

10 tMAO 7,8,9,10,11 31 tOXH 7,8,9,10,11 

11 tMAH 7,8,9,10,11 32 tHOXO 7,8,9,10,11 

12 tMES 7,8,9,10,11 33 tHDXH 7,8,9,10,11 

13 tMEH 7,8,9,10,11 34 INUO 7,8,9,10,11 

14 IHS 7,8,9,10,11 35 tNUH 7,8,9,10,11 

15 IHH 7,8,9,10,11 36 tMDS 7,8,9,10,11 

16 tHOD 7,8,9,10,11 37 t MOH 7,8,9,10,11 

17 tHOH 7,8,9,10,11 38 t FLS 7,8,9,10,11 

18 tOE 7,8,9,10,11 39 tFLH 7,8,9,10,11 

19 too 7,8,9,10,11 40 tccvs 7,8,9,10,11 

20 hOE 7,8,9,10,11 41 tccvH 7,8,9,10,11 

21 tTOD 7,8,9,10,11 
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7.2 CY7C611 Electrical and Mechanical Characteristics 

7.2.1 CY7C611 Maximum Ratings 

Storage Temperature ............................................................................... _65° C to + 150° C 
Ambient Temperature with Power Applied ............................................................ _55° C to + 125° C 
Supply Voltage to Ground Potential [1) .................................................................. -0.5 V to + 7.0 V 
DC Voltage Applied to Outputs in High Z State ......................................................... -0.5 V to + 7.0 V 
DC Input Voltage .................................................................................... -3.0 V to + 7.0 V 
Output Low Sink Current ....................................................................................... 30 rnA 

7:1.:1. CY7C611 Operating Range 

Range Ambient Temperature [2) Vcc 

Commercial 0° Ct070°C 5V ± 10% 

Military -55° C to + 125° C 5V ± 10% 

7.2.3 CY7C611 DC Characteristics Over the Operating Range 

Parameters Description Test Conditions Min. Max. Units 

VOH Output HIGH Voltage Vee = Min., IOH = -2.0 mA 2.4 V 

VOL Output LOW Voltage Vee = Min., IOL = 8.0 mA 0.5 V 

VIH Input HIGH Voltage 2.1 Vee V 

VIL Input LOW Voltage -3.0 0.8 V 

IIH Input HIGH Current Vee - Max., VIN - Vee 10 J.lA 

IlL Input LOW Current Vee = Max., VIN = Vss -10 J.lA 

Ioz Output Leakage Current Vee = Max., Vss :s;; VOVT :s;; Vee -40 40 J.lA 

Isc Output Short Circuit Current Vee = Max., VOVT = OV -30 -180 rnA 

IeeQ Quiescent Supply Current VSS<VIN<VIL 150 rnA 
or V,H:S;;V-;;:;<Vce 

lee Supply Current (All outputs Vee = Max., f=25MHz 600 rnA 
loaded to 80 pF) 

IeeF Supply Current (outputs floating) Vee = Max., f = 25 MHz 350 rnA 

7:1..4 CY7C611 Capacitance (3] 

Parameters Description Test Conditions Max. Units 

CIN Input Capacitance Vee = S.OY, T. = 25°C, f = 1 MHz 10 pF 

CoOT Output Capacitance Vee = S.OY, T. = 25°C, f = 1 MHz 12 pF 

ClQ I/O Bus Capacitance Vee = S.OY, T. = 25°C, f = 1 MHz 15 pF 
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7.2.5 CY7C611 AC Characteristics [4] 

Reference CY7C611-25 

Parameter Description Edge Min. Max. Units 

1 Icy Clock Cycle 40 1000 ns 

2 IcHL Clock High and Low 18 990 ns 

3 IcRF Clock Rise and Fall 1 V/ns 

4 tAO Address/Control Output Delay[5] CLK+ 33 ns 

5 tAH Address/Control Output Valid CLK+ 7 ns 

6 tooo D(31:0) Output Delay CLK- 20 ns 

7 tooH D(31:0) Output Valid CLK- 4 ns 

8 tOIS D(31:0) Input Set-Up CLK+ 3 ns 

9 tOIH D(31:0) Input Hold CLK+ 5 ns 

10 tMAo MAO Asserted to Address/Control Output Delay MAO + 19 ns 

11 tMAH MAO Deasserted to Address/Control Output Valid MAO- 2 ns 

12 tMES FEXC, MEXC Input Set-Up CLK+ 15 ns 

13 tMEH FEXC, MEXC Input Hold CLK+ 2 ns 

14 tHS XHOLD Input Set-Up[b] CLK- 7 ns 

15 tHH XHOLD Input Hold CLK- 6 ns 

16 tHaD XHOLD to Address/Control Output Delay XHOLD- 22 ns 

17 tHoH XHOLD to Address/Control Output Valid XHOLD+ 0 ns 

20 hOE TOE Asserted to Output Enable Delay TOE- 21 ns 

21 hOD TOE Deasserted to Output Disable Delay TOE+ 21 ns 

22 tsso INST, FXACK, INTACK, ERROR Output Delay CLK+ 20 ns 

23 tssH INST, FXACK, INTACK, ERROR Output Valid CLK+ 3 ns 

24 tRS RESET Input Set-Up CLK+ 15 ns 

25 tRH RESET Input Hold CLK+ 3 ns 

26 tFD FINS(1:0) Output Delay CLK+ 27 ns 

27 tFH FINS(1:0) Output Valid CLK+ 3.5 ns 

28 tFfs FCC(1:0) Input Set-Up CLK+ 10 ns 

29 tFfH FCC(1:0) Input Hold CLK+ 4 ns 

34 tNUO INULL Output Delay CLK+ 20 ns 

35 tNUH INULL Output Valid CLK+ 3 ns 

36 tMDS MDS Input Set-Up CLK- 5 ns 

37 tMDH MDS Input Hold CLK- 6 ns 

38 tFLS FLUSH Output Delay CLK+ 15 ns 

39 tFLH FLUSH Output Valid CLK+ 3 ns 

40 keys FCCV Input Set-Up CLK- 7 ns 

41 IcCVH FCCV Input Hold CLK- 6 ns 

Notes: 
1. All JXlWer and ground pins must be connected before power is applied. 
2. Ambient temperature is defined as the 'instant on' case temperature. 

3. Tested initially and after any design or process changes that may affect these parameters. 
4. Test conditions assume signal transition times of 3 os or less, a timing reference level of 1.5V, input levels of 0 to 3.0V, and output loading of 50 pF. 
5. Address/Control signals include: A(23:0), ASI(2:0), SIZE(1:0), RD, WRT, WE, WCK, and LDSTO. 
6_ XHOLD includes BHOLD, MHOLDA, MHOLDB, and FHOLD. 
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7.2.6 CY7C611 AC Test Loads and Waveforms 

4700 
5V 

OUTPUT o---~----t 

I 50PF 
3190 

CY7C600 Electrical and Mechanical Characteristics 

3V----="'"'" 

< 3ns < 3ns 

Test Load Waveform 

7.2.7 CY7C611 AC Waveforms 

Clock and Reset Timing 

elK 

8 elK Cycles Minimum 

Reset needs to be synchronized with eLK only if the processor must be in step with other devices in the system. 

Load Timing 

elK 

A(23:0) 

ASI(2:0) 

SIZE(1:0) 

RO 

0(31:0) 

INST 
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Store Timing 

elK 

A(23:0) 

ASI(2:0) 

SIZE(1:0) 

WRT 

0(31:0) 

INST 

INUll 
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j@r 
~--~~--~~I-@~ 
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Load with Cache Miss 

elK 

A(23:0) 

ASI(2:0) 

D(31:0) 

MAO __ ~ ______ -+ ________ ~--J 
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Memory Exception Timing 

CLK 

A(23:0) 

ASI(2:0) 

SIZE(1:0) 

INULL __ ~ ______ -+ ____ ~ ________ -4 ~ __ -+ ____ ~ ______ -+ __ -J 

Bus Arbitration Timing 

CLK 

A(23:0). 
ASI(2:0). 

SIZE(1:0) 

WE 
RD 

LOCK. 
LDSTO 

A1 

TOE _;..-____ --------J) i 

I 
HI-Z l 

A1 
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Floating-Point Timing 

CLK 

A(23:0) 

0(31:0) 

INST 

FAACK __ ~ ______ +--J 
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7.2.8 CY7C611 PQFP Package Dimensions 

HID·pln EIAJ standard QFP 
All dimensions in Inches 

~sq. 

0.998 sq. 

CY7C600 Electrical and Mechanical Characteristics 

~ 
1.266 sq. 

WlOO 
0.018 

Hill-Pin Quad Flat Package 
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7.2.9 CY7C611 PQFP Pin Assignments 

Function Pin, Function Pin' Function Pin, Function Pin' 

VCCO 1 VSSO 41 VCCO 81 VSSO 121 

VCCI 2 VSSO 42 Vc;:a 82 VSSO 122 

LOCK 3 VCCO 43 DIO 83 VSSI 123 

WRT 4 VSSI 44 D11 84 VCCO 124 

MAO 5 A15 45 DI2 85 FLUSH 125 

SIZEI 6 A16 46 D13 86 ERROR 126 

SIZEO 7 A17 47 VSSO 87 IN'D\CK 127 

VSSO 8 VSSO 48 DI4 88 FXACK 128 

ASIO 9 AlB 49 DIS 89 FPSYN 129 

ASH 10 A19 50 VSSI 90 FCCI 130 

VCCO 11 VCCI 51 DI6 91 VSSI 131 

ASI2 12 A20 52 D17 92 FCCO 132 

VSSI 13 A21 53 VSSO 93 IRLJ 133 

VSSO 14 VSSI 54 DI8 94 IRL2 134 

VCCl 15 A22 55 DI9 95 IRLl 135 

VSSO 16 A23 56 VCCO 96 IRUl 136 

VSST 17 VCCO 57 D20 97 VCCl 137 

CLK 18 VCCO 58 D21 98 FCCV 138 

VSSI 19 VSSO 59 VCCI 99 VSST 139 

AO 20 VSSI 60 D22 100 RESET 140 

Al 21 VSST 61 D23 101 VSSI 141 

VCCI 22 VCCl 62 VSST 102 FHOID 142 

A2 23 DO 63 VSSI 103 BHOID 143 

A3 24 DI 64 D24 104 MHOWB 144 

VCCO 25 VCCO 65 D25 105 MHOWA 145 

A4 26 D2 66 VSSO 106 MDS 146 

AS 27 D3 67 D26 107 FP 147 

VSSO 28 VSSO 68 D27 108 MEXC 148 

A6 29 VSSI 69 VCCO 109 FEXC 149 

A7 30 D4 70 D28 110 VSSI 150 

VCCO 31 D5 71 D29 111 INST 151 

A8 32 VCCl 72 VSSI 112 VCCI 152 

A9 33 D6 73 D30 113 RD 153 

VSSI 34 D7 74 031 114 VSSO 154 

AI0 35 VCCO 75 VCCI 115 IDSTO 155 

All 36 D8 76 VSSO 116 WE 156 

A12 37 D9 77 FINS 1 117 INUlL 157 

A13 38 vcer 78 FlNS2 118 veer 158 

A14 39 VSSI 79 TOE 119 VSSI 159 

VCCI 40 VSSO 80 VCCl 120 VSSO 160 
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7.3 CY7C602 Electrical and Mechanical Characteristics 

7.3.1 CY7C601 Maximum Ratings 

Storage Temperature ............................................................................... -65 0 C to + lS0° C 
Ambient Temperature with Power Applied. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -55 0 C to + 125 0 C 
Supply Voltage to Ground Potential [I] • • . • • • • . • • • • . • • • . • • • • • . • • • • • • • . • • . • . • • . • . . . • . • . • • . • . . • . • • • • • . • • • • •• -O.SV to + 7.0V 
DC Voltage Applied to Outputs in High Z State. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.5V to + 7.0V 
DC Input Voltage. . . . . .. . . . . . . . . . . . . . . . . . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. -3.0V to + 7.0V 
Output Low Sink CUrrent. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4.0 rnA 

7.3.2 CY7C601 Operating Range 

Range Ambient Temperature[2] Vee 

Commercial 5V .±.10% 

7.3.3 CY7C601 DC Characteristics Over the Operating Range 

Parameters Description Test Conditions Min. Max. Units 

VOH Output HIGH Voltage Vee - Min., IoH = -20 rnA 24 V 

VOL Output LOW Voltage Vee = Min., IoL = 8.0 rnA 0.5 V 

Vrn Input HIGH Voltage 2.1 V 

VIL Input LOW Voltage -3.0 0.8 V 

Irn Input HIGH CUrrent Vee = Max., VIN = Vee -10 10 IlA 
IlL Input LOW CUrrent Vee = Max., VIN = Vss -10 10 IlA 
Ioz Output Leakage CUrrent Vee = Max., V ss.$. VOUT.$. Vee -10 10 ).LA 

IccQ Quiescent Supply CUrrent Vss.$. VIN .$. VIL or 150 rnA 
VIH .$. VIN .$. Vee 

Ice Supply CUrrent, Commercial Vee - Max., f - 40 MHz 450 rnA 

Vee = Max., f = 33 MHz 400 

Vee = Max., f = 25 MHz 350 

7.3.4 CY7C601 Capacitance [3] 

Parameters Description Test Conditions Max. Units 

CIN Input Capacitance Vee = S.OY, TA = 25°C,f = 1MHz 15 pF 

CoUT Output Capacitance Vee = S.OY, TA = 25°C,f = 1 MHz 20 pF 

CIQ 110 Bus Capacitance Vcc = S.OY, TA = 25° C,f = 1 MHz 15 pF 

COOE DOE Input Capacitance Vee = S.OY, TA = 25° C,f= 1 MHz 30 pF 

CeLl< CLK Input Capacitance Vee = S.OY, TA = 25° C,f = 1 MHz 25 pF 

Notes: 

1. A1[ power and ground pins must be connected to the other pins of same type before any power is applied to the part. 
2. Ambient temperature is the 'instant on' case temperature. 
3. Thsted initially and after any design or process changes that may affect these parameters. 
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7.3.5 CY7C602 AC Characteristics 

Reference CY7C602-25 CY7C602-33 CY7C602-40 

Parameter Description Edge Min. Max. Min. Max. Min. Max. Unit 

1 Clock Cycle 40 30 25 ns 

2 Clock High and Low 18 13 11 ns 

3 A(31:2) Set-Up CLK+ 3 3 2 ns 

4 A(31:2) Hold CLK+ 6 6 6 ns 

5 D(31:0) Input Set-Up CLK+ 3 2 2 ns 

6 D(31:0) Input Hold CLK+ 5 5 4 ns 

7 D(31:0) Output Delay CLK- 20 15 13 ns 

8 D(31:0) Data Valid CLK- 4 <I 4 ns 

9 D(31:0) Output Thm-Off FLUSH 31 22 18 ns 

10 D(31:0) Output Valid FLUSH 0 0 0 ns 

11 D(31:0) Output Thm-Off DOE+ 15 11 9 ns 

12 D(31:0) Output Thm-On DOE- 15 11 9 ns 

13 D(31:0) Output Valid DOE- 0 0 0 ns 

14 FINS1!2 Set-Up CLK+ 9 9 7 ns 

15 FINSI/2 Hold CLK+ 2.5 25 2.5 ns 

16 INSTSetup CLK+ 16 12 9 ns 

17 INSTHold CLK+ 2 2 2 ns 

18 FXACK Set-Up CLK+ 16 12 9 ns 

19 FXACKHold CLK+ 2 2 2 ns 

20 FLUSH Set-Up CLK+ 21 14 11 ns 

21 FLUSH Hold CLK+ 2 2 2 ns 

22 RESET Set-Up CLK+ 15 10 8 ns 

23 RESET Hold CLK+ 3 3 2 ns 

24 MHOLD Set-Up CLK- 7 4 3 ns 

25 MHOLDHold CLK- 6 5 4.5 ns 

26 MDSSet-Up CLK- 5 4 3 ns 

27 MDSHold CLK- 6 5 4.5 ns 

28 FHOLDDelay CLK- 29 23 19 ns 

29 FHOLDValid CLK- 6 6 5.5 ns 

30 FHOLDDelay FINS1!2 16 15 12 ns 

31 FHOLDDelay FLUSH 28 20 16 ns 

32 FHOLDDelay MHOLD- 36 27 22 ns 

33 FCCVDelay CLK- 29 23 19 ns 

34 FCCVValid CLK- 8 6 5.5 ns 

35 FCCVDelay FLUSH 28 20 16 ns 

36 FCCVDelay MHOLD- 36 27 22 ns 

37 FCC(I:0) Delay CLK+ 26 19 17 ns 

38 FCC(I:0) Valid CLK+ 5 4 3 ns 

39 FEXCDelay CLK+ 26 19 17 ns 

40 FEXCValid CLK+ 5 4 3 ns 

41 FNULLDelay CLK+ 20 13 11 ns 

42 FNULLValid CLK+ 3 3 3 ns 
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7.3.6 CY7C602 AC Test Loads and Waveforms 

5.0V 

4700 

....---+---0 Output 
Pin 

Test Load 

7.3.7 CY7C602 AC Waveforms 

Three-Stole TIming 

CY7C600 Electrical and Mechanical Characteristics 

3V~ 

OV ---:j j. 
< 3ns 
~ 
<3ns 

Waveform 

3.SV --...,..---------.,. 

DOE 2.0V --11'-----------~ 

0.4 V 

0(31:0) 

Asynchronous Store 7iming 

elK 

0(31:0) 

Data available. but / 
0(31 :0) not enabled 
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FJleet of FWSH on Store Timing 

eLK 

FWSH 

0(31:0) 

General Timing Parameters 

Input set-up and hold 
With respect to CLK + 
t,,: 4, 6, 14, 16, 18, 20, 22 
t,,: 5, 7, 15, 17, 19, 21, 23 

Input set-up and hold 
With respect to CLK-

t,,:24,26 
t,,:25,27 

Output delay With respect to 
FINS112 and FWSH Inputs 
to: 30, 31, 35 

Output valid and output 
delay with respect to CLK + 
Icto: 37,39,41 
1,.,:38,40,42 

~6~ respect to input 
to: 32, 36 

Output valid and delay 
times With respect to CLK-

t.!o: 9, 29, 34 
t,.,: 8, 28, 33 

CY7C600 Electrical and Mechanical Characteristics 
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7.3.8 CYC7602 Pin Assignments 

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

A ~ 022 A22 02. A2. A25 026 A2fj />Z1 A2. A29 A3(J A3' 03' GND A 

B 02' vee vee A23 023 vee 025 vee 027 02. 029 030 vee vee vee B 

c 020 A2' GND GNO vee GND Ne vee GNO GNO GNO GND GNO vee FCCV c 
D 0'. vee GND GND GND FCC1 D 

E A'. A'9 A20 eeev Feeo FXACK E 

F A'6 017 0'. RESET GNO FEXC F 

G 0'6 A17 GNO CY7C602 elK GNO FNULL G 
144-PIN PGA 

H AD A' DO GND CHOLD FHOLD H 
TOP VIEW 

J 0' DOE Ne (cavity down) vee ~HOLDA BHOLD J 

K 02 vee GND vee MDS pROLBB K 

L A2 03 GNO FLUSH vee vee L 

M A3 vee 05 GND FINS1 INST M 

N D. vee GND GNO GND 08 GND 010 Ne GND 0" GND GND vee FINS2 N 

p A. vee GND AS vee AS vee A11 0'2 vee vee vee 015 vee vee p 

R A5 vee DB A7 07 A9 D9 A'O 011 A'2 A'3 0'3 A" A'5 FP R 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
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7.3.9 CY7C602 Package Diagrams 

1.575 sq. 
.±.0.o16 

1.400 sq. 
.±. 0.012 

1 

@@@@@@@@@@@@@@@ 
@@@@@@@@@@@@@@@ 
@@@@@@@@@@@@@@@ 
@@@ @@@ 
@@@ @@@ 
@@@ @@@ 
@@@ BOTTOM @@@ 
@@@ VIEW @@@ 
@@@ @@@ 
@@@ @@@ 
@@@ @@@ 
@@@ @@@ 
@@@@@@@@@@@@@@@ 
@@@@@@@@@@@@@@@ 
@@@@@@@@@@@@@o 

0.100 I I 
typo -j r-

ail dimensions in inches 
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7.4 CY7C604 Electrical and Mechanical Characteristics 

7.4.1 CY7C604 Maximum Ratings 

Storage Temperature. . .. . . . . . . . . . . . . . . .. . . . . . . . . . .. . . . . .. . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . .. -650 C to + 1500 C 
Ambient Temperature with Power Applied ............................................................ -550 C to + 1250 C 
Supply Voltage to Ground Potential[') . . . .. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... -O.5V to + 7.0V 
DC Voltage Applied to Outputs in High Z State. . . . . . .. . . . . . . . . .. .. . . .. .. .. . . . . . . . . . . . . . . . . . . .. . . . . . . .. .. -O.5V to + 7.0V 
DC Input Voltage. . . .. .. . . . . . . . . . . .. . . . . . . . . . .. . . . .. . . . . . . . . . . . . . . .. . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . .. -3.0V to + 7.0V 
Output Low Sink Current. ...................................................................................... 30 rnA 

7.4.2 CY7C604 Operating Range 

Range Ambient Temperature Vee 

Commercial 0° C to 70° C 5V .±.10% 

Military'2) _55° C to + 125° C 5V .±.1O% 

7.4.3 CY7C604 DC Characteristics Over the Operating Range [11 

Parameters Description Test Conditions Min. Max. Units 

Vou Output mGH Voltage Vee = Min., loa = -20 rnA 24 V 

VOL Output LOW Voltage Vcr:. = Min., IQL = 8.0 rnA 0.5 V 

VIR Input HIGH Voltage 21 Vcr:. V 

VIL Input LOW Voltage -3.0 0.8 V 

IIH Input HIGH Current Vcr:. = Max., V IN = Vcr:. -10 10 fJA 
IlL Input LOW Current Vcr:. = Max., V IN = Vss -10 10 fJA 
Isc Output Short Circuit Current )41 Vee = Max., VOUT = OV -30 -180 rnA 

Ioz Output Leakage Current Vcr:. = Max., Vss~ VOUT~ Vcr:. -40 40 fJA 
lcccJ Quiescent Supply Current Vss~ VIN~ VIL or 400 rnA 

VIH~ VIN~ Vcr:. 

Icc Supply Current, Commercial Vcr:. = Max., f = 40 MH2 650 rnA 
Vcr:. = Max., f = 33 MHz 600 
Vcr:. = Max., f = 25 MHz 600 

Supply Current, Military Vcr:. = Max., f = 25 MHz 650 rnA 

7.4.4 CY7C604 Capacitance [S) 

Parameters Description Test Conditions Max. Units 

CIN Input Capacitance Vcr:. = 5.0 V, TA = 25° C, f = IMHz 10 pF 

CoUT Output Capacitance Vcr:. = 5.0 V, TA = 25° C, f = 1 MHz 12 pF 

CIQ I/O IIus Capacitance Vcr:. = 5.0 V, TA = 25° C, f = 1 MHz 15 pF 

Notes: 
1. All power and ground pins must be connected to the other pins of .. me type before any power is applied to the part. 
2. See last page of this document for Group A subgroup testing information. 
3. Ambient temperature is the 'instant on' case temperature. 
4. Not more than one output should be tested at a time. Duration of the short circuit should not be more than one second. 
5. 'Thsted initially and after any design or process changes that may affect these parameters. 
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7.4.5 CY7C604 AC Characteristics Over the Operating Range [6,7) 

Reference CY7C604-25 CY7C604-33 CY7C604-40 
Parameter Description Edge Min. Max. Min. Max. Min. Max. Units 

1 Clock Cycle 40 1000 30 1000 25 1000 ns 

2 Clock High and Low 18 990 13 990 10 990 ns 

3 A(31:0) Output Delay[lO) CLK+ 33 24 20 ns 

4 A(31:0) Output Hold[101 CLK+ 7 7 7 ns 

5 Address/Control [121 Input Set.Up CLK+ 3 3 2 ns 

6 Address/Control (12) Input Hold CLK+ 6 6 6 os 
7 D(31:0) Output Delay [10,11) CLK-/+ 23(31) 18(24) 15(19) ns 

8 D(31:0) Output Hold [10,11) CLK-/+ 3(6) 3(6) 3(6) ns 

9 D(31:0) Input Set.Up (11) CLK+/- 3(7) 2(6) 2(6) os 
10 D(31:0) Input Hold (11) CLK+/- 5(3) 5(3) 5(3) ns 

11 MDS, MHOLD Output Delay CLK- 29 23 19 ns 

12 MDS, MHOLD Output Hold CLK- 7 7 7 ns 

13 CBWE Output Delay CLK- 33 25 20 ns 

14 CBWE Output Hold CLK- 7 7 7 ns 

15 CROE Output Delay CLK+ 15 13 10 os 
16 CROE Output Hold CLK+ 2 2 2 ns 

17 INULUFNULL Input Set·Up CLK+ 16 14 11 ns 

18 INUWFNULL Input Hold CLK+ 2 2 2 ns 

19 MEXC Output Delay CLK+ 21 16 12 ns 

20 MEXC Output Hold CLK+ 3 3 3 ns 

21 lOE Output Delay CLK+ 18 15 12 ns 

22 lOE Output Hold CLK+ 2 2 2 ns 

23 ERROR Input Set·Up CLK+ 5 4 4 ns 

24 ERROR Input Hold CLK+ 2 2 2 ns 

25 IRST Output Delay CLK+ 21 17 14 os 

26 IRST Output Hold CLK+ 4 4 4 ns 

27 POR Input Set·Up CLK+ 15 10 8 ns 

28 POR Input Hold CLK+ 3 3 3 ns 

29 SNULL Input Set·Up CLK- 7 4 3 ns 

30 SNULL Input Hold CLK- 6 5 4,5 ns 

31 MAD(63:0) Output Delay (9) CLK+ 26 20 18 ns 

32 MAD(63:0) Output Hold [9] CLK+ 4 4 4 ns 

33 MAD(63:0) Input Set·Up CLK+ 5 4 3 ns 

34 MAD(63:0) Input Hold CLK+ 2 2 2 ns 

35 Mbus Control Output Delay [8,9,10] CLK+ 24 18 16 ns 

36 Mhus Control Output Hold [8,9,10] CLK+ 4 4 4 ns 

37 Mhus Control Input Set.Up [8] CLK+ 5 4 3 ns 

38 Mbus Control Input Hold [8] CLK+ 2 2 2 ns 

39 CSEL Setup upon POR Deassertion* CLK+ 8 7 6 ns 

40 CSEL Hold upon POR Deassertion* CLK+ 6 6 6 ns 

41 TOE Assertion to Output Disable TOE + 21 19 17 ns 

42 TOE Assertion to Output Enable TOE- 21 19 17 ns 

* Refer to Power-On Reset timing diagram 
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7.4.6 CY7C604 AC Test Loads and Waveforms 

R1 470 n 
5V 

OUTPUT O------~------_t 

R2 319 n 

• See notes 6, 9. and 10 

Test Load 

7.4.7 CY7C604 AC Waveforms 

Mbus Timing Diagram (Single Read Transaction) 

eLK 

MAD(63:0) 

MAS I 

MAS timing is representative of all Mbus output signals from the CY7C604. 

MRDY timing is representative of all Mbus input signals to tbe CY7C604. 

Notes: 

3V 

OV 

Waveform 

6. 'Jest conditions assume signal transition times of 3 ns or less. a timing reference level of loSY, input levels of 0 to 3.0Y, and output loading of 50 pF 
capacitance. 

7. See the last page of this specification for Group A subgroup testing information. 
8. Mbus Control signals include: MM, MERR. MKl'Y. MRDY, MBR, MOO, MBB. MRST, and CMER. 
9. MAD(63:0), MAS. MBB. MBR, and MRST timing specifications are tested using an output loading of 100 pF. 
10. CMER. CSTA, A(IS:2). and D(31:0) timing specifications are tested using an output loading of 80 pF. 
11. First number applies to transactions with the CY7C1S7 CRAM. Second number applies to transactions with the CY7C60lo 
12. Address/Control signals include: A(31:0). ASI(S:O). SIZE(I:0). RD. WE. and IDSTO. 
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aaek and Null Signal Timing Diagram 

CLK 

ADDR 

INULL, 
FNULL 

CY7C600 Electrical and Mechanical Characteristics 

----115-"'-1 --
These nullification signal. nulliJY address A. Address A is the current address of the address cycle. 

Store Timing Diagram 

CLK 

SIZE,ADDR, 
ASllnputs 

DATA from 
CY7C601 

Load Timing Diagram 

CLK 

SIZE,ADDR, 
ASllnputs 

DATA to 
CY7C601 

RD 
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Store with Miss Timin, 

ClK 

SIZE,ADDR, 
ASllnputs 

DATA from 
CY7C601 

Wad with Miss Timin, 

CLK 

SIZE,ADDR, 
ASllnputs 

DATA to 
CY7C601 

RD 

MHOlD 

IOE 

MDS 

MEXC 

CY7C600 Electrical and Mechanical Characteristics 

55 
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Write to CY7C157 CRAM 

elK 

ADDR 

DATA Out 

Readfrom CY7C157 CRAM 

elK 

ADDR Out 

DATA In 

Power-On Reset Timing Diagram 

elK 

\\-..;----1055 
* BOOT CY7C604!605 only 
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Watchdog Reset Timing Diagram 

eLK 

Software External Reset Timing Diagram· 

eLK 

'Refer to page 4-83. 

Software Internal Reset Timing Diagram· 

eLK 

"Refer to page 4-83. 
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7.4.8 CY7C604 Pin Configuration 

Pin Name Pin # Pin Name 

AO C3 A19 

Al B3 A20 

A2 A2 A21 

A3 B4 A22 

A4 C4 A23 

AS A3 A24 

A6 B5 A25 

A7 C5 A26 

A8 B6 A27 

A9 A4 A28 

A10 AS A29 

All A6 A30 

A12 B7 A31 

A13 C7 DO 

A14 B8 01 

A15 A7 02 

A16 B9 03 

A17 C8 04 

A18 A8 05 

ABCDEFGHJKLMNPRTUVW 

1 ~~~~~~~~~~~0000000 
2 0@@@000@@0000000@00 
3 06)00000@@00000006)00 
4 0@00000@@0000000@00 
5 06)000 006)00 
6 06)00 06)00 
7 06)00 06)00 
8 0@00 0@00 
9 0@00 06)00 

10 06)00 BOTTOM VIEW 06)00 
11 06)00 06)00 
12 06)00 06)00 
13 06)00 0000 
14 0000 0~00 
15 06)000 00000 
16 0000000000000000000 
17 06)000006)6)0000000000 
18 0~000006)00000000000 
19 000000006)0000000000 

24J·Pin Grid Array Package 

Pin # Pin Name Pin # Pin Name Pin # Pin Name 

A9 D6 C16 025 Jl8 ASI2 

B10 D7 A17 026 H17 ASI3 

C10 08 B17 027 G19 ASI4 

A10 09 C17 028 K18 ASI5 

Bll 010 B18 029 H19 mE 
Cll 011 A19 030 119 MHOlD 

B12 012 C18 031 K17 MOS 

All 013 B19 POR C2 MEXC 

A12 014 018 ERROR B2 CSTA 

A13 015 C19 SIZEO 13 lDSTO 

B13 016 EI8 SIZE1 K1 IRST 

C13 017 019 RO K3 CLK 

B14 018 F18 WE H2 MRST 

A14 019 F17 INUIL E2 MERR 

B1S 020 G18 FNUIL G3 MROY 

A15 021 E19 SNUII G1 MKI'Y 

CIS 022 H18 CSEL G2 MBG 

A16 023 G17 ASIO 01 MBB 

B16 024 F19 ASIl E1 
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Pin # Pin Name Pin # 

C1 MBR T3 

F3 MAS R1 

02 TOE PI 

F1 CBWEO N1 

J2 CBWE1 K2 

F2 CBWE2 M3 

HI CBWE3 L2 

11 CMER M2 

N3 CROE M1 

L1 MADO U3 

03 MAD1 T2 

L3 MA02 U4 

P3 MA03 U2 

N2 MA04 W3 

T1 MADS V2 

P2 MA06 US 

U1 MAD7 W4 

R2 MADS V3 

MA09 W5 



CY7C600 Electrical and Mechanical Characteristics 

Pin Name Pin' Pin Name Pin' Pin Name Pin' Pin Name Pin Numbers 

MADl0 U6 MAD28 V11 MAD47 U18 VDDO H3 04 R4 011 T11 T13 

MAD11 V4 MAD29 W12 MAD48 W19 014 Ul4 T15 E16 G16 J16 

MAD12 W6 MAD30 V12 MAD49 T18 N16 R16 L17 

MAD13 U7 MAD3l W13 MAD50 U19 Vsso R3 E4 F4 K4 M4 T4 

MAD14 V5 MAD32 V13 MAD5l T19 05 R5 T5 C6 T6 C9 

MAD15 W7 MAD33 Ul3 MAD52 R19 09 U9 010 Tl0 C12 Ul2 

MAD16 V6 MAD34 W14 MAD53 R18 013 C14 T14 E15 R15 016 

MAD17 U8 MAD35 V14 MAD54 P19 H16 K16 M16 T16 017 P17 

MAD18 V7 MA036 W15 MAD55 P18 T17 

MAD19 W8 MAD37 Ul5 MAD56 N19 VDm 04 J4 L4 N4 06 08 

MAD20 W9 MA038 V15 MAD57 N18 T7 T9 L16 P16 E17 J17 

MAD2l V8 MAD39 W16 MAD58 M17 R17 

MAD22 V9 MAD40 V16 MAD59 M19 VSSI B1 W2 E3 H4 P4 E5 

MAD23 UlO MAD4l Ul6 MAD60 L19 D7 T8 012 T12 015 F16 

MA024 Wl0 MAD42 V17 MAD6l M18 N17 A18 V19 

MA025 W11 MAD43 W17 MAD62 K19 

MA026 Vl0 MAD44 W18 MA063 L18 

MA027 U11 MAD45 V18 

MAD46 U17 
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7.4.9 CY7C604 Package Diagrams 

IT 
1.990 
1.950 

1.780 
T.82o 

@@@@@@@@@@@@@@@@@@@ 
@@@@@@@@@@@@@@@@@@@ 
@@@@@@@@@@@@@@@@@@@ 
@@@@@@@@@@@@@@@@@@@ 
@@@@@ @@@@@ 
@@@@ @@@@ 
@@@@ @@@@ 
@@@@ @@@@ 
@@@@ BOTTOM @@@@ 
@@@@ @@@@ 
@@@@ VIEW @@@@ 
@@@@ @@@@ 
@@@@ @@@@ 
@@@@ @@@@ 
@@@@@ @@@@@ 
@@@@@@@@@@@@@@@@@@@ 
@@@@@@@@@@@@@@@@@@@ 
@@@@@@@@@@@@@@@@@@@ 

@@@@@@@@@@@@@@@@@@ 

0.085 ~5 _ .. 1----- 1.780 ______ ~.I 
T.82o 

1------- 1.990 ______ --1 
1.950 
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7.S CY7C60S Electrical and Mechanical Characteristics 

7.5.1 CY7C60S Maximum Ratings 

Storage Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. _65 0 C to + 1500 C 
Ambient Temperature with Power Applied ............................................................ -55 0 C to + 1250 C 
Supply Voltage to Ground Potential [II • • • • • • • • • • • • • • • . • • • . • . • . • . • • • • . • . . • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • •• -O.5V to + 7.0V 
DC Voltage Applied to Outputs in High Z State. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -O.5V to + 7.0V 
DC Input Voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -3.0V to + 7.0V 
Output Low Sink Current. ...................................................................................... 30 rnA 

7.5.2 CY7C60S Operating Range 

Range Ambient Temperature Vee 

Commercial 0° Cto 70° C 5V ± 10% 

Military[21 -55° C to + 125° C 5V ± 10% 

7.5.3 CY7C60S DC Characteristics Over the Operating Range [31 

Parameters Description Test Conditions Min. 

VOH Output HIGH Voltage Vee = Min., IoH = -2.0 rnA 24 

VOL Output LOW Voltage Vee = Min., IoL = 8.0 rnA 

VlH Input HIGH Voltage 2.1 

VIL Input LOW Voltage -3.0 

IlH Input HIGH Current Vee = Max., V IN = Vee -10 

IlL Input LOW Current Vee = Max., V IN = Vss -10 

lsc Output Short Circuit Current [41 Vee = Max., VOUT = OV -30 

loz Output Leakage Current Vee = Max., Vss~ VOUT~ Vee -40 

IcCQ Quiescent Supply Current Vss~ VIN~ VIL or 
VlH~ VIN~ Vcc 

Icc Supply Current, Commercial Vee = Max., f = 40 MHz 
Vee = Max., f = 33 MHz 
Vee = Max., f = 25 MHz 

Supply Current, Military Vee = Max., f = 25 MHz 

7.5.4 CY7C60S Capacitance [51 

Parameters Description Test Conditions 

CIN Input Capacitance Vee = 5.0 V, TA = 25° C, f = 1MHz 

CoUT Output Capacitance Vee = 5.0 V; TA = 25° C, f = 1MHz 

CIa I/O Bus Capacitance Vee = 5.0 V, TA = 25°C,f = 1MHz 

Notes: 

1. All power and ground pins must be conneeted to the other pins of same type before any power is applied to the part. 
2. See last page of this document for Group A subgroup testing information 
3. Ambient temperature is the 'instant on' case temperature. 
4. Not more than one output should be tested at a time. Duration of the short circuit should not be more than one second. 
S. 1ested initially and after any design or process changes that may affecl these parameters. 
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Max. Units 

V 

0.5 V 

Vee V 

0.8 V 

10 IIA 
10 IIA 

-180 rnA 

40 IIA 
400 rnA 

650 rnA 
600 
600 

650 rnA 

Max. Units 

10 pF 

12 pF 

15 pF 
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7.5.5 CY7C60S AC Characteristics Over the Operating Range [6,7) 

Reference CY7C60S-25 CY7C60S-33 CY7C60S-40 
Parameter Description Edge Min. Max. Min. Max. Min. Max. Unit 

1 Clock Cycle 40 1000 30 1000 25 1000 ns 

2 Clock High and Low 18 990 13 990 10 990 ns 

3 A(31:0) Output DelayllO) CLK+ 33 24 20 ns 
4 A(31:0) Output Hold[lO) CLK+ 7 7 7 ns 

5 Address/Control Input Set-UplI2) CLK+ 3 3 2 ns 

6 Address/Control Input Hold[12) CLK+ 6 6 6 ns 
7 D(31:0) Output Delay [10,11) CLK-/+ 23(31) 18(24) 15(19) ns 
8 D(31:0) Output Hold [10,11) CLK-/+ 3(6) 3(6) 3(6) ns 
9 D(31:0) Input Set-Up [11) CLK+/- 3(7) 2(6) 2(6) ns 
10 D(31:0) Input Hold [II) CLK+/- 5(3) 5(3) 5(3) ns 
11 MDS, MHOLD Output Delay CLK- 29 23 19 ns 
12 MDS, MHOLD Output Hold CLK- 7 7 7 ns 
13 CBWE Output Delay CLK- 33 25 20 ns 
14 CBWB Output Hold CLK- 7 7 7 ns 
15 CROE Output Delay CU<+ 15 13 10 ns 

16 CROE Output Hold CLK+ 2 2 2 ns 
17 INUIUFNULL Input Set-Up CLK+ 16 14 11 ns 
18 INUIUFNULL Input Hold CLK+ 2 2 2 ns 
19 MEXC Output Delay CLK+ 21 16 12 ns 

20 MEXC Output Hold CLK+ 3 3 3 ns 

21 IOE Output Delay CLK+ 18 15 12 ns 
22 IOE Output Hold CLK+ 2 2 2 ns 

23 ERROR Input Set-Up CLK+ 5 4 4 ns 
24 ERROR Input Hold CLK+ 2 2 2 ns 
25 IRST Output Delay CLK+ 21 17 14 ns 
26 IRST Output Hold CLK+ 4 4 4 ns 

27 POR Input Set-Up CLK+ 15 10 8 ns 

28 POR Input Hold CLK+ 3 3 3 ns 
29 SNUlL Input Set-Up CLK- 7 4 3 ns 

30 SNUlL Input Hold CLK- 6 5 4,5 ns 

31 MAD(63:0) Output Delay [9) CLK+ 26 20 18 ns 
32 MAD(63:0) Output Hold (9) CLK+ 4 4 4 ns 
33 MAD(63:0) Input Set-Up CLK+ 5 4 3 ns 
34 MAD(63:0) Input Hold CLK+ 2 2 2 ns 
35 Mbus Control Output Delay [8,9,IOJ CLK+ 24 18 16 ns 
36 Mbus Control Output Hold [8,9,IOJ CLK+ 4 4 4 ns 

37 Mbus Control Input Set-Up 18) CLK+ 5 4 3 ns 

38 Mbus Control Input Hold (8J CLK+ 2 2 2 ns 
39 CSEL Setup upon POR Deassertion* CLK+ 8 7 6 ns 
40 CSEL Hold upon POR Deassertion* CLK+ 6 6 6 ns 
41 TOE Assertion to Output Disable TOE + 21 19 17 ns 
42 TOE Assertion to Output Enable TOE- 21 19 17 ns 

*Refer to Power-On Reset timing diagram 
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7.5.6 CY7C60S AC Test Loads and Waveforms 

R1 470 n 
5V 3V 

OUTPUT 0------.-------. OV 

I 
C· R2 319 n 

Waveform 
• Sec DOtes 6, 9, aDd 10 above 

Test Load 

7.5.7 CY7C605 AC Waveforms 

Mbus Timing Diagram (Single RMd Transaction) 

ClK 

MAO(63:0) 

MAS I 

-i@f ,:.:--------;---~ 0r_,.: -i----
MROY I: \: _. 

"MAS timing is representative of all Mhus output signals from the CY7C60S 

MROY timing is representative of all Mbos input signals to the CY7C60S 

Notes: 

6. 'Thst conditions assume signal transition times of 3 ns or less. a timing reference level of 1.SV, input levels of 0 to 3.0V, and output loading of SO pF 
capacitance. 

7. See the last page of this specification for Group A subgroup testing information. 

S. Mbos Control signals include: "MAS. MERR. MRIY. MROY. MBR. MBG. MBB. MRST. MIH. mHo and CMER. 
9. MAD(63:0)."MAS. MBB. MBR. MiH. MSH. and MRST timing specifications are tested using an output loading of 100 pF. 

10. CMER. CSTA. A(lS:2). and 0(31:0) timing specifications are tested using an output loading of SO pF. 

11. First number applies to transactions with the CY7C1S7 CRAM. Second number applies to transactions with the CY7C601. 
12. Address/Control signals include: A(31:0). ASI(S:O). SIZE(1:0). RO. WE. and IDS'IO. 
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Qock and Null Signal Timing Diagram 

ClK 

ADDR 

INUll, 
FNUll 

CY7C600 Electrical and Mechanical Characteristics 

______ i15-_1 

--

These nullification signals nullify address A. Address A is the current address of the address cycle. 

Store Timing Diagram 

ClK 

SIZE,ADDR, 
ASllnputs 

DATA from 
CY7C601 

Load Timing Diagram 

ClK 

SIZE, ADDR, 
ASllnputs 

DATA to 
CY7C601 

RD 
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Store with Miss Timing 

ClK 

SIZE,ADDR, 
ASllnputs 

DATA from 
CY7C601 

Load with Miss Timing 

ClK 

SIZE,ADDR, 
ASllnputs 

DATA to 
CY7C601 

RD 

IOE 

CY7C600 Electrical and Mechanical Characteristics 

~------~--~5.~--~1 
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Write to CY7C157 CRAM 

ClK 

ADDR 

DATA OUT 

Readfrom CY7C157 CRAM 

ClK 

ADDROUT 

DATA IN 

Power-On Reset Timing Diagram 

ClK 

CSEl* \\...-..0--\55 
• B<XlT CY7C604/605 Only 
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Watchdog Reset Timing Diagram 

elK 

Software External Reset Timing Diagram" 

elK 

'Refer to page 4-83. 

Software Internal Reset Timing Diagram" 

elK 

'Refer to page 4-83. 
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7.5.8 CY7C605 Pin Configuration 

Pin Name Pin # Pin Name 

AO C3 AI9 

Al B3 A20 

A2 A2 A21 

A3 B4 A22 

A4 C4 A23 

AS A3 A24 

A6 BS A2S 

A7 CS A26 

A8 B6 A27 

A9 A4 A28 

AIO AS A29 

All A6 A30 

Al2 B7 A31 

A13 C7 DO 

Al4 B8 D1 

AIS A7 D2 

Al6 B9 D3 

Al7 C8 D4 

Al8 A8 DS 

ABCDEFGHJKLMNPRTUVW 

1 $$$$$00$0000000000 
2 0$000000@0000000@00 
3 0$000000$0000000000 
4 0@000000$0000000000 
5 0$000 00000 
6 0000 0000 
7 0$00 0000 
8 0000 0000 
9 0@00 0000 

10 0000 BOlTOM VIEW 0000 
11 0000 0000 
12 0000 0000 
13 0000 0000 
14 0000 0000 
15 00000 00000 
16 0000000000000000000 
17 0000000$0G>G>G>G>0000G>0 
18 0000000$00000000000 
19 0000000000000000000 

243·Pin Grid Array Package 

Pin # Pin Name Pin # Pin Name Pin # Pin Name 

A9 D6 CI6 D2S 118 ASI2 

BIO D7 AI7 D26 HI7 ASI3 

CIO D8 BI7 D27 GI9 ASI4 

AIO D9 CI7 D28 KI8 ASIS 

Bll D10 BI8 D29 HI9 IOE 

Cll D11 AI9 030 119 MHOW 

BI2 D12 CI8 D31 KI7 MDS 

All D13 BI9 paR C2 MEXC 

AI2 D14 DI8 ERROR B2 N.C." 

A13 D1S CI9 SIZEO 13 wsro 

B13 D16 EI8 SIZEI KI IRST 

C13 Dl7 D19 RD K3 CLK 

Bl4 D18 Fl8 WE H2 MRST 

AI4 D19 FI7 INUlL E2 MERR 

BIS D20 G18 FNUlL G3 MRDY 

AIS D21 El9 SNUlL G1 MRTY 

CIS D22 Hl8 CSEL G2 MOO 
Al6 D23 G17 ASIO D1 MBB 

Bl6 D24 Fl9 ASIl EI 

•• N.C. is a no connect (CSTA on CY7C604) 
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Pin # Pin Name Pin # 

CI MBR T3 

F3 MAS RI 

D2 roE PI 

FI CBWEO NI 

J2 CBWEI K2 

F2 CBWE2 M3 

HI CBWE3 L2 

11 CMER M2 

N3 CROE MI 

L1 MADO U3 

D3 MAD1 T2 

L3 MAD2 U4 

P3 MAD3 U2 

N2 MAD4 W3 

TI MADS V2 

P2 MAD6 US 

UI MAD7 W4 

R2 MAD8 V3 

MAD9 WS 
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Pin Name Pin' Pin Name Pin' Pin Name Pin' Pin Name Pin Numbers 

MADI0 U6 MAD28 Vll MAD41 U18 VOIlO H3 D4 R4 011 Tll T13 

MADll V4 MAD29 W12 MAD48 W19 014 Ul4 Tl5 E16 016 116 

MAD12 W6 MAD30 V12 MAD49 Tl8 N16 R16 L11 

MAD13 U1 MAD31 W13 MAD50 U19 Vsso R3 E4 F4 K4 M4 T4 

MAD14 V5 MAD32 V13 MAD51 Tl9 D5 R5 T5 C6 T6 C9 

MAD15 W1 MAD33 Ul3 MAD52 R19 D9 U9 010 TlO C12 U12 

MAD16 V6 MAD34 W14 MAD53 R18 D13 C14 T14 E15 R15 016 

MADl1 U8 MAD35 V14 MAD54 P19 H16 K16 M16 T16 011 P17 

MA018 V1 MAD36 W15 MAD55 P18 Tl1 

MAD19 W8 MAD31 Ul5 MAD56 N19 Vom G4 J4 lA N4 D6 D8 

MAD20 W9 MAD38 V15 MAD57 N18 T1 T9 L16 P16 E17 117 

MAD21 V8 MAD39 W16 MAD58 M17 R11 

MAD22 V9 MAD40 V16 MAD59 M19 VSS1 Bl W2 E3 H4 P4 E5 

MAD23 UlO MAD41 Ul6 MAD60 L19 D1 T8 012 Tl2 015 F16 

MAD24 WIO MAD42 V17 MAD61 M18 Nl1 A18 V19 

MAD25 Wll MAD43 Wl1 MAD62 K19 

MAD26 VI0 MAD44 W18 MAD63 L18 

MAD21 Ull MAD45 V18 MJH WI 

MAD46 Ul1 MSH VI 
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7.5.9 CY7C605 CPGA Package Diagram 

_t_ 

-t.085_ 14--1. -1.800'±'O.020sq.-~ I 
1-------1.970.±.O.020sq.~ 

t LO.100 
1- .±. 0.020 

- O.160typ. 
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7.6 CY7C157 Electrical and Mechanical Characteristics 

7.6.1 CY7C157 Maximum Rating 

(Above which the useful life may be impaired. For user guidelines, not tested.) 
Storage Temperature ............................................................................... - 65°C to + 150°C 
Ambient Temperature with Power Applied ............................................... " ., ...... , .... -55°C to + 125°C 
Supply Voltage to Ground Potential ...................................................................... -0.5V to + 7.0V 
DC Voltage Applied to Outputs in High Z State ........................................................... -0.5V to + 7.0V 
DC Input Voltage ..................................................................................... -3.0V to + 7.0V 
Output Current into Outputs (Low) .............................................................................. 50 rnA 
Static Discharge Voltage (per MIL-STD-883, Method 3015)..................................................... >2001V 
Latch-Up Current .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. > 200 rnA 

7.6.2 CY7C157 Operating Range 

Range Ambient Temperature Vee 
Commercial O°C to + 70°C 5V ± 10% 

Military!'! -55°Cto + 125°C 5V ± 10% 

7.6.3 CY7C157 DC Characteristics Over the Operating Range!2] 

7C157-20 7C157-24 7C157-33 

Parameters Description Test Conditions Min. Max. Min. Max. Min. Max. Units 

VOH Output HIGH Voltage Vee = Min., IOH = -4.0 rnA 2.4 24 2.4 V 

VOL Output LOW Current Vee = Min.,IoL = 8.0 rnA 0.5 0.5 0.5 V 

VIH Input HIGH Voltage 2.1 Vee 2.1 Vee 2.1 Vee V 

VIL Input LOW Voltage -3.0 0.8 -3.0 0.8 -3.0 0.8 V 

IJ){ Input Load Current GND < VI < Vee -10 +10 -10 +10 -10 + 10 IlA 

Ioz Output Leakage Current GND < Vo < Vee, -SO +50 
Output Disabled 

-SO +50 -SO +50 IlA 

los Output Short Circuit Current!3] Vee = Max., VOUT = GND -350 -350 -350 rnA 

lee Vee Operating Supply Current Vee = Max, I Commercial 300 250 250 rnA 

lOUT = 0 rnA I Military 300 300 

7.6.4 CY7C157 Capacitance!4] 

Parameters Description Test Conditions Max. Units 

CIN Input Capacitance TA = 25°C, f = 1 MHz, 5 pF 

COUT Output Capacitance Vee = 5.0V 8 pF 

Notes: 
1. TA is the "instant on" case temperature. 
2. See the last page of this specification for Group A subgroup testing information. 
3. Not more than 1 output should be shorted at a time. Duration of the short circuit should not exceed 30 seconds. 
4. 'Iested initially and after any design or process changes that may affect these parameters. 
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7.6.5 CY7C157 AC Test Loads and Wavefonns 

R1 = 470 ohms A1 = 470 ohms 

5V ..... ---_ ...... 

OUTPUT ..... --..... --+ 
50pF 

INCLUDING 
JIGAND "=' 
SCOPE 

(a) 

5V ..... ---_ ...... 

OUTPUTo---..... --+ 
R2 = 319 ohms 

5pF 

INCLUDING 
JIG AND "=' 
SCOPE 

(b) 

Equivalent to: THEvENIN EQUIVALENT 
'67.0. OUTPUT 00 _____ ........ __ ..... 0 1.73V 

R2 = 319 ohms 

7.6.6 CY7C157 AC Characteristics Over the Operating Rangel2, S] 

ALL INPUT PULSES 

3JN~% 90% 
~ ~ ,. 

..s.3ns .... .s.3ns 

CY7C157·2016] CY7C157-2416] CY7C157-33 

Parameters Description Min. Max. Min. Max. Min. Max. Units 

READ CYCLE(7,8] 

teHCH Clock Cycle Time 25 30 40 ns 

teH Clock HIGH Time 11 13 18 ns 

teL Clock LOW Time 11 13 18 ns 

IcHQV Clock HIGH to Output Valid 20 24 33 ns 

teHQX Output Data Hold 5 5 5 ns 

tWHCH WEx HIGH to Next Clock HIGH 2 2 3 ns 

luLQv OE LOW to Output Valid 0 8 0 10 0 15 ns 

tGHQZ OE HIGH to Output Three-state 0 8 0 10 0 15 ns 

luHCH OE HIGH to Next Clock HIGH 7 7 7 ns 

tAVCH Address Set-Up 2 2 3 ns 

teHAX Address Hold 6 6 6 ns 

WRITE CYCLE!9] 

teHcH Clock Cycle Time!lO] 25 30 40 ns 

tCH Clock HIGH Time 11 13 18 ns 

tCL Clock LOW Time 11 13 18 ns 

luHQZ OE HIGH to Output Three-state 0 8 0 10 0 15 ns 

luHCH OE HIGH to Next Clock HIGH 7 7 7 ns 

tovCL Data in Set-Up to Clock 6 6 7 ns 

tCLDx Data in Hold from Clock 2 2 2 ns 

tWLCL WEx LOW to Clock LOW!ll, 12] 2 2 3 ns 

teLWH Clock LOW to WEx HIGHIll,12] 6 6 7 ns 

tAveH Address Set-Up 2 2 3 ns 

teHAX Address Hold 6 6 6 ns 

Notes: 
5. Test conditions assume signal transition times of 5 os or less, timing referenece levels of l.S\'; input pulse levels of 0 to 3.0V; and output loading 

of the specified IOLlloH and 50-pF load capacitance. 
6. Surface mount package ooly. 
7. WE is HIGH for read cycle. 
8. DE is selected (LOW). 
9. DE must be HIGH for data-in to propagate to latch. 
10. tGHQZ is tested with CL = 5 pF as in part (b) of AC Test Loads. 1taosition is measured ± Soo mV from steady state voltage. 
11. Self-Timed Write is triggered on falling edge of registered WEo or WE, signals. 
12. X = 0 or 1 for low byte and high byte, respectively. 
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7.6.7 CY7C157 AC Waveforms 

&adCycle 

CLOCK 

ADDRESS 

DATA OUT ~~~~~~~t-----<~ 

Write Cycle 

ADDRESS ---", 
DATA OUT 

DATA IN 
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7.6.8 CY7C157 'Iruth Table 

Inputs 

OE WE" <+CWCK) WE. <+CWCK) Outputs 

X X X HighZ 

H H H HighZ 

L H H 1/00 - 1/0.5 

H L H 1/00 -I/O, 

H H L 1/0.- 1/0.5 

H L L 1/00 -1/0.5 

7.6.9 CY7C157 Pin Timing Cross Reference 

Timing 
Pin Name Reference Description 

Clock C Clock Inputs 

Ao -A13 A Address Inputs 

1/00 - I/0.5 (Input) D Data Inputs 

1/00 - 1/0.5 (Output) Q Data Outputs 

WEo, WE .. WEx W Write Enable 

OE G Output Enable 

7.6.10 CY7C157 Pin Assignments 
LCC and PLCC 

7 6 5 4 3 2 l~ 52 51 50 47 48 47 

"" Vsso 

I/O, 10 

I/O, 11 

I/O, 12 
I/O, 13 

v= 14 

Ito. 

Ito, 16 

Ito, 17 

Ito, 1. 

V"'" 19 

V"'" 

TOP VIEW 

21 22 23 24 25 26 27 28 29 30 31 32 33 
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7.6.11 CY7C157 Package Diagrams 

All dimensions are in inches: JIIlIX. 
.min. /Pin1 

II --------l-L lI.ll!I5 
-,- 0.055 

11l"TT"T'l"TT"T'l: ~ I 
~ 0.7~ ~ 

!WID 
o .761 

• 
~ 

il 

!WID 
0.761 

TOP 

52-Lead Plastic Leadless Chip Carrier J69 

-, 
~ 
~ 

-.-- 0.008 R 
52 places 

52-Pin Square Leadless Chip Carrier 1.69 
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Chapter 8 
crP~SS~~~==========~~ 
SEMICONDUcrOR CY7C600 Ordering Information 

8.1 CY7C601 Ordering Information 

Clock Frequency 
(MHz) Ordering Code Package 'JYpe Operating Range 

40 CY7C601-40GC G208 Commercial 

CY7C601-40FC CQFP-208 

33 CY7C601-33GC G208 Commercial 

CY7C601-33FC CQFP-208 

25 CY7C601-25GC G208 Commercial 

CY7C601-25FC CQFP-208 

25 CY7C601-25GMB G208 Military 

CY7C601-25FMB CQFP-208 

8.2 CY7C611 Ordering Information 

Clock Frequency 
(MHz) Ordering Code Package 'JYpe Operating Range 

25 CY7C611-25KC PQFP-208 Commercial 

8.3 CY7C602 Ordering Information 

Clock Frequency 
(MHz) Ordering Code Package 'JYpe Operating Range 

40 CY7C602-40GC G144 Commercial 

33 CY7C602-33GC G144 Commercial 

25 CY7C602-25GC Gl44 Commercail 

Contact your local Cypress sales office for up-to-date ordering and availability information. 
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8.4CY7C604 Ordering Information 

Clock Frequency 
(MHz) Ordering Code Package 'JYpe Operating Range 

40 CY7C604-40GC G243 Commercial 

33 CY7C604-33GC G243 Commercial 

25 CY7C604-25GC G243 Commercial 

8.5 CY7C60S Ordering Information 

Clock Frequency 
(MHz) Ordering Code Package 'JYpe Operating Range 

40 CY7C605-40GC G243 Commercial 

33 CY7C605-33GC G243 Commercial 

25 CY7C605-25GC G243 Commercial 

8.6 CY7ClS7 Ordering Information 

Speed (ns) Ordering Code Package 1YPe Operating Range 

20 CY7C157-20LC L69 Commercial 

CY7C157-2OJC J69 

24 CY7C157-24LC L69 Commercial 

CY7C157-24JC J69 

33 CY7C157-33LC L69 Commercial 

CY7C157-33JC J69 
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CYP~SS~~~~~~~~~~~~ 
SEMICONDUCTOR CY7C600 Uni-Module 

A.I Uni-Module Board Hardware Description 

A.1.1 Introduction 

The SPARC Uni-Module Board is a single-board computer utilizing the complete SPARC chip set (Integer Unit, Floating 
Point Unit, Cache Memory Management Unit, and Cache RAMs) operating at maximum speed. It contains a 64-kbyte, 
direct-mapped, virtual cache (1 CMU and 2 CRAMs). The PC board size is 3.3" x 7.25" and it has an Mbus interface via 
a Ioo-pin connector. The Uni-Module is described in this section as an example of a CY7C6oo processor node and to 
demonstrate how to interconnect the CY7C600 chip set. 

A.l.2 Features 

1. CY7C60I SPARC Integer Unit 

2. CY7C602 Floating-Point Unit 

3. CY7C604 Cache Controller and Memory Management Unit 

4. 64 kbytes of direct-mapped cache using two CY7CI57 CRAMs (0 Wait States on Virtual bus) 

5. Operates over a frequency range of 10 to 40 MHz at ambient temperature and nominal + 5V 

6. The board requires approximately 2A @ + 5V via the Mbus connector 

A.l.3 Basic Mbus Operation and Timing 

The Mbus is a fully synchronous (same clock as IU and CMU), multiplexed (address and data), 64-bit bus. A cycle is started 
when MAS (Mbus Address Strobe) is asserted via the CMU and is completed successfully upon the assertion of MRDY 
alone, or unsuccessfully with the assertion of various combinations of MERR (Mbus ERRor), MRDY (Mbus ReaDY) 
or MRTY (Mbus ReTrY) from the Mbus. 

The Mbus allows multiple masters via an external arbiter. An Mbus master can request the Mbus by asserting its MBR 
(Mbus Bus Request) line to the arbiter and the arbiter can grant the bus by asserting the MBG (Mbus Bus Grant) line 
to the requester. Each potential bus master monitors the MBB (Mbus Bus Busy) line and, after receiving its bus grant 
and observing that MBB has been deasserted, will synchronously assert MBB on the next clock and keep it asserted until 
its access is finished. 

A Power-On Reset signal is generated to the CMU from the Mbus. Reset is asserted on the Mbus via the MRST (Mbus 
ReSeT) line from the CMU. 

Level sensitive interrupts (15 max.) are generated to the CY7C60I IU via the IRL(3:0) lines from the Mbus. A value of 
OOOOb means that there is no interrupt, whereas a value of IllIb means an NMI is being asserted. 

Basic Mbus timing is as follows: 

1. The CY7C604, running at 40 MHz, makes address, data and status signals available 18 ns after the clock rising edge 
(RE) which gives 7-ns set-up time before the following clock RE to latch them. It also holds these signals until 4 ns 
after the next clock RE. For control signals the respective timings are 16 ns after the clock RE (gives 9-ns set-up time) 
and holds the signals for 4 ns after the clock RE. 

2. The CMU requires that data, control, and status signals be valid no later than 3 ns before the clock RE and that it 
be held for 2 ns after the clock RE. 
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A1.3.1 Board Detailed Description 

The first figure is a block diagram of the SPARC Uni-Module Board. For a more complete understanding, consult the 
Uni-Module Board schematic diagrams that follow. The logic can be broken down as in the following sections. 

A.1.3.1.I Computing Cluster (IU, CMU, CRAMs and FPU) 

The socketed computing cluster consists of the CY7C601 Integer Unit in a 207-pin PGA package, the CY7C602 Floating­
Point Unit in a 143-pin PGA package, the CY7C604 Cache Controller and Memory Management Unit in a 243-pin PGA 
package, and two CY7C157 Cache RAMs in 52-pin PLCC packages. These chips are connected together in a tightly 
coupled configuration to provide integer, floating-point, and memory management capabilities as well as 64 kbytes of 
direct-mapped, virtual, cache. The board/Mbus does not make use of any coprocessor signals nor the BHOLD or MAO 
signals. 

A.l.3.1.2 Board Decouplingand Signal Termination 

There are various pull-up and pull-down resistors on the Uni-Module board in order to improve operation, testability, 
and to allow the removal of the FPU. Multiple O.l-J.lF ceramic decoupling capacitors are placed around each chip to pro­
vide power for instantaneous, high-frequency current requirements. Multiple 22-J.lF tantalum decoupling capacitors are 
placed near the Mbus connector and at the board edges to help provide a stable, low-frequency, low-impedance power 
source. 

MDS and MEXC lines have pull-up resistors on them since these are three-state lines driven by the CMU. The CLK 
line from the Mbus connector is parallel terminated at its end (FPU) by a Thevinin equivalent of 75 ohms, since this is 
the design impedance of the board. 

There is a pull-down resistor on the TOE pin ofthe IU (DOE pin ofthe FPU, OE pin of the CRAMs) so that the outputs 
are always enabled except when three-stated by the CMU via the IOE (CROE) signal. There is a similar pull-down resistor 
on the TOE pin of the CMU so that during board test these IC's can be three-stated. The FNULL line from the FPU 
has a pull-down resistor on it so that if an FPU is not present, the IU and CMU will still operate correctly. The 1FT pin 
of the IU has a pull-down resistor on it so that the execution of an IFLUSH instruction will cause an illegaUnstruction 
trap. There are pull-up resistors on all of the coprocessor lines (MHOLDB, BHOLD, SNULL), the floating point lines 
from the FPU to the IU, and on the CMER, MERR and MRTY lines of the CMU. 

The CMU is always selected because its chip select pin is tied to GND. The MAO pin of the IU is similarly grounded 
to prevent falsely switching the internal source address mux of the IU. 
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CYP~SS~~~~~~~~~~~ 
SEMICONDUCTOR Glossary 

Address Translation Cache (ATC): The ATC is a cache of address translation entries used by an MMU to translate virtual 
addresses to physical addresses. The CY7C604/605 uses an ATC for address translation, but the more familiar 
term translation lookaside buffer (ILB) is used throughout the text. 

Aliasing: Mapping two or more virtual addresses to the same physical address. SPARC software conventions permit the 
use of aliases in address spaces that are modulo with respect to the system's underlying cache size. 

Annul bit: This bit is used in the SPARC architecture to allow the designer or compiler to decide whether or not the 
delay slot instruction of a delay control transfer instruction will be executed if the conditional branch is taken. 
See Section 2.3.3.4 for further information. 

Cache controller: Provides cache memory access control for a 64-kbyte direct-mapped virtual cache. 

Cache lock: A mechanism that allows the system to lock all entries in the cache, supported by the CY7C604. This feature 
allows deterministic response tiroes for real-tiroe systems. 

Content addressable memory (CAM): A memory that is accessed by supplying the value to be compared to the memory 
contents. When accessed, the CAM returns the location of the memory where the value is stored, or returns a 
no-match signal if the memory does not contain the value. In the case of the CY7C604/605 MMU, the value re­
turned by the CAM array is used to address a value in the 1LB RAM array, which in tum provides the physical 
translation value to be used by the MMU. 

Copy-back mode: A style of cache management in which write accesses are written to the cache only, not to main memory. 

Current window: The block of 24 r registers pointed to by the current window pointer. 

Current window pointer (CWP): Selects the current register window. 

Delay instruction: The instruction immediately following a control transfer instruction. This instruction is always 
fetched, and is either executed or annulled before the control transfer takes place. 

Double·precision floating point: A data type consisting of 64 bits. 

Doubleword: A data type consisting of two 32-bit words used as a single 64-bit operand. A doubleword is always aligned 
with the most significant word at an even word boundary (bits 2-0 equal to zero). The subsequent least significant 
word is on an odd word boundary (bit 2 equal to one, bits 1-0 equal to zero). 

Extended·precision floating point: A data type consisting of 128 bits. 

fregister: One of the FPU's 32 working registers. 

Floating-point unit (FPU): The coprocessor that performs floating-point calculations. 

Floating-point operate (FPop) instruction: Instructions that perform floating-point calculations. This category does not 
include loads and stores between the memory and the FPU. 
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F1oating.point.queue (FQ): A three~deep storage area for FPop instructions and their addresses while they are being 
executed in the FPU. Floating-point exception traps occur sometime after the floating-point instruction is issued, 
asynchronously to the IU and its pipeline. The queue supplies instruction/address pair information to the IU for 
the FPop that caused the exception. 

Frame pointer: The pointer to the beginning of a memoty stack. The frame pointer is often specific to a window, and 
is set from the stack pointer of the previous window. 

Global registers: A block of eight registers within the register file that are always avaiIable to the IU regardless of the 
value of the CWP. 

Halfword: A data type consisting of 16 bits. 

Integer unit (IU): The main computing engine. It fetches all instructions and executes all but the FPop and CPop instruc· 
tions. 

Mhus: The interface between a SPARC processing module and the memoty subsystem. 

Load/Store: The class of instructions that are either load or store instructions. 

Load· Store: The class of instroctions that are atomic (indivisible or locked) load 1HEN store. These instructions are 
typically used for the manipulation of multiprocessor semaphores or any other process where interruption during 
the process of loading a variable and storing a new value for that variable could be disastrous. The SPARC load­
store instructions are: SWAP, SWAPA, LDSTUB, and LDSIUBA 

Next program counter (nPC): Contains the address of the next instruction to be executed, assuming no trap occurs. 

Processor state register (PSR): The IU's status register. 

Program counter: Contains the address of the current instruction being executed by the IU. 

r register: A global register or a register in the current window of the register file. 

Register window: A group of 24 working registers from the set of window r registers (128 window registers or eight win­
dows are available on the CY7C601I611). Register windows overlap by eight registers, causing three types of win­
dow registers: ins, OUlli, and locals. Ins are the window registers that were the outs for the previous window. Locals 
are specific to the register window, and are not shared. See Section 2.2 for further information. 

rd, rst, and rsl: Instruction format fields which specify the register operands of an instruction. rd is the destination 
register and rsl and rs2 are the source registers. 

RISC: An acronym that stands for Reduced Instruction Set Computer. 

rlrd], r[rsl], and r[rsl]: The actual r registers specified by rd, rsl, and rs2. 

Page table entry (PTE): An address mapping for a single 4-kbyte page, a 256-kbyte region, a 16-Mbyte region, or a 4-Gbyte 
region. . 

Page table pointer (PTP): The address pointer used to identify the beginning of a page table in memoty. 

Page table pointer cache (PTPC): The cache of page table pointers stored by the CY7C604/60S in order to minimize the 
levels of table walks required for a 1LB miss. See Section 4.1 for further details. 

SPARC: An acronym that stands for Scalable Processor ARChitecture. 
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Stack pointer: The pointer to the next address in memory that registers are temporarily stored, typically in response 
to a procedure call or trap routine. 

Table walk: The process of accessing levels of tables in memory to find a page table entry for a particular virtual address. 
Each level of the table either has a pointer to the next level of table, or has the page table entry. Upon finding 
a page table entry, the table walk is terminated by the MMU. 

lranslation lookaside butTer (TLB): Acts as a cache for address mapping entries used by the MMU to map a virtual ad­
dress to a physical address. 

Virtual cache: Refers to the direct addressing of the cache by the integer unit using the virtual address bus. 

Word: A data type consisting of 32 bits. 

Write· through mode: A style of cache management that causes write accesses to the cache to be written through to main 
memory upon each write access. 
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SEMICONDUcrOR 

A 
ADD, 6-7 

ADDcc, 6-8 

ADDX,6-9 

ADDXce, 6-10 

AFAR (asynch. fault addr. reg.), 4-40 

AFSR (asynch. fault status reg.), 4-40 

AND, 6-11 

ANDcc, 6-12 

ANDN,6-13 

ANDNce, 6-14 

annul bit, 2-22, 2-26, 2-56 

ASI 
CY7C601I611,2-19 
CY7C604/605 asi mapping, 4-46 to 4-47 
CY7C604/605 signal, 4-55 
CY7C611 ASI, 2-87 
signal description, 2-45 
Use of in instructions, 2-19 

assembly language, 6-1 to 6-3 

B 
BFI()lJ), 2-46, 2-58, 2-67,3-11, 3-24 

Bice, 2-22, 2-26, 2-56, 6-15 

big endian, 2-14 

c 
cache controller, 4-15 to 4-34 

cache flushing, 4-32 
cacheable/non-cacheable, 4-33 
control signals, 4-30 to 4-31 
CY7C604, 4-16 to 4-19 

aliasing, 4-17 to 4-19 
cache locking, 4-19 
cache tag, 4-17 
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cache controller (continued) 
CY7C605, 4-20 to 4-30 

aliasing, 4-29 to 4-30 
bus snooping, 4-29 . 
cache state transitions, 4-23 to 4-29 
cache tag, 4-21 to 4-22 . 

MPTAG,4-21 
PVfAG,4-21 

multiprocessing support, 4-22 to 4-23 
LDST() cycles, 4-34 
MC (Mbus cacheable bit), 4-33 
modes, 4-15 
read buffer, 4-32 
write buffer, 4-31 

CALL, 2-8, 2-15, 2-18, 2-22, 2-25, 2-56,6-17 

CBccc, 2-22, 2-26, 2-56, 6-18 

CEXC, 2-49, 2-78 

CFI()LD, 2-49, 2-84, 3-11,3-24 

context switching, 2-6 

control registers, 2-8 

coprocessor interface, 2-84 

CPop, 2-30, 2-66, 6-20 

CTPR (context table pointer reg.), 4-37 

current window pointer. See CWP 

CWP, 2-3 to 2-4, 2-5, 2-10, 2-11, 2-23 

CXR (context register), 4-37 

CY7C601I611 registers, 2-2 to 2-15 
control/status registers, 2-8 to 2-12 
PC and nPc, 2-8 
PSR, 2-9 to 2-10 
r registers, 2-2 to 2-8 
TBR,2-11 
WIM,2-11 
Y register, 2-11 

CY7C602 registers, 3-12 to 3-15 
f registers, 3-12 
FP queue, 3-13 
FSR, 3-14 to 3-15 

CY7C604/605 diagnostics 
cache data entries, 4-44 
cache tag entries, 4-44 
1LB entries, 4-43 

Index 



CY7C604/605 Multichip, 4-41 to 4-43 

CY7C604/605 registers, 4-35 to 4-40 
'604 system control register, 4-35 to 4-36 
'605 system control register, 4-36 
asynchronous fault address (AFAR), 4-40 
asynchronous fault status (AFSR), 4--40 
context register (CXR), 4-37 
context table pointer (CfPR), 4-37 
data access PTP (DPTP),4-38 
index tag register (ITR), 4-38 
instruction access PTP (IPTP), 4-38 
reset register (RR), 4-37 
root pointer register (RPR), 4-38 
synchronous fault address (SFAR), 4-40 
synchronous fault status (SFSR), 4-39 
1LB replacement control (fRCR), 4-39 

CY7C604/605 reset, 4-45 to 4-46 
Power-on reset, 4-45 
Software External reset, 4--45 
Software Internal reset, 4-45 
Watch-dog reset, 4-45 

CY7C604/605 synchronous faults, 4-47 to 4-54 

D 
delayed control transfer, 2-25, 2-56 

delayed control transfer couples, 2-27 to 2-29 

DPTP (data PTP), 4-38 

E 
ERROR 

signal, 2-8, 2-51, 4-56 
state, 2-8 
timing, 2-76 to 2-77 

F 
fregisters, 3--12 

FABSs, 6--21 

FADDd, 6--22 

FADDs, 6--23 

FADDx, 6--24 

FlBfcc,2-22,2-26,2-56,6--25 

FCMp, 2-22, 3-9 

FCMPd, 6--27 

FCMPE,2-22 
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FCMPEd, 6--28 

FCMPEs, 6--29 

FCMPEx, 6--30 

FCMPs,6--31 

FCMPx, 6--32 

FOIVd, 6--33 

FOIVs, 6--34 

FOIVx, 6--35 

FdTOi, 6--36 

FdTOs, 6--37 

FdTOx, 6--38 

FEXC, 2-50, 2-75, 2-78, 3--23 

FtfOlJD,2-5O,3-11,3--23 

FlNS1I2, 3-7, 3-23 

FiTOd, 6--39 

FiTOs, 6--40 

FiTOx, 6--41 

floating-point 
double-precision, 2-12, 3-20 
exceptions, 3-17, 3-22 
extended-precision, 2-14, 3-21 
interface, 3--4 
operate instr., 3-16 
queue,3-9,3-13 
single-precision, 2-12, 3-20 
status register (FSR), 3-14 

FLUSH, 2-51, 3-9, 3-23 

FMOVs, 6--42 

FMULd, 6--43 

FMULs, 6--44 

FMULx, 6--45 

FNEGs, 6--46 

FNULL, 3-12, 3-24, 4-56 

FP Queue, 3-13 

FPop, 2-30, 2-66 

FPops, 3--16 

frame pointer, 2--4, 0-2 

FSQRfd, 6--47 

FSQIm, 6--48 

FSQRrx, 6--49 

FSR (FP status register), 3-14 to 3-15 

FsTOd, 6--50 

FsTOi, 6--51 

Index 



FsTOx, 6-52 

FSUBd,6-53 

FSUBs, 6-54 

FSUBx,6-55 

FXACK, 2-51, 2-75, 3-23 

FxTOd,6-56 

FxTOi, 6-57 

FxTOs,6-58 

H 
hardware interlocks, 2-56 

I 
IFLUSH, 2-30, 6-59 

INST, 3-23 

instruction 
arithmetic/logical/shift, 2-20 
control kansfer, 2-22 
delay, 2-26, 2-56 
delayed control transfer, 2-25, 2-56 
fetch, 2-61 
floating-point, 3-16 
formats, 2-15 
FP inst. fetCh, 3-6 
load, 2-61, 2-62 
load/store, 2-19 
load-store, 2-20 
mnemonics, 6-3 
multiprocessing, 2-20 
op codes, 2-31 to 2-45 
pipeline, 2-52 to 2-53, 3-5 
store, 2-63, 2-64 
summary table, 6-6 
types, 2-19 to 2-30 

integer condition codes (icc), 2-9 

INULL, 2-47, 4-56 

lOp, 2-53 

IPTP (instruction PTP reg.), 4-38 

ITR (index tag reg.), 4-38 

J 
JMPL, 2-4, 2-8, 2-22, 2-53, 2-56, 6-60 

JMPL, RET[, 2-8, 2-23, 2-27, 6-91 
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L 
LD,6-61 

LDA, 6-62 

LDC,6-63 

LDCSR,6-64 

LDD,6-65 

LDDA, 6-66 

LDDC,6-67 

LDDF,6-68 

LDF,6-69 

LDFSR,6-70 

LDSB,6-71 

LDSBA, 6-72 

LDSH,6-73 

LDSHA, 6-74 

LDSTO 
'604/'605 operation, 4-34 
CY7C604/605 signal, 4-56 
signal, 2-47 
timing, 2-65 

LDSTO instructions, 2-20 

LDSTUB, 2-20, 6-75 

LDSTUBA, 6-76 

LDUB,6-77 

LDUBA, 6-78 

LDUH,6-79 

LDUHA,6-80 

load-store. See instruction, load-store; LDSTO 

M 
Mbus, 4-84 to 4-112 

address cycle, 4-87 to 4-88 
burst transactions, 4-86 
data cycle(s), 4-88 
Levell, 4-84 
Level 2, 4-84 to 4-85 
MAD bus, 4-57 
MAS signal, 4-57 
MBB signal, 4-57 
MBG signal, 4-58 
MBR signal, 4-58 
MERR signal, 4-58 
MIH signal, 4-58 
MRDY signal, 4-58 

Index 



Mbus, (continued) 
MRST signal, 4-58 
MKfY signal, 4-58 
MSH signal, 4-58 
non-burst transactions, 4-86 
relinquish and retry, 4-86 
retry,4-86 
signal summary, 4-85 to 4-87 
transactions, 4-88 to 4-92 

coherent invalidate, 4-90 
coherent read, 4-89 to 4-90 
coherent read and invalidate, 4-90 to 4-91 
coherent write and invalidate, 4-9Uo 4~112 
read, 4-88 to 4-89 
write, 4-89 

M[)S,2-47,3-24,4-56 

memory stack, 2-4 

MEXC, 2-47, 2-71, 2-78, 4-56 

MHOLl), 2-48, 2-58, 2-68 to 2-74, 3-11, 3-24, 4-56 

MMU, 4-3 to 4-12 
flush, 4-14 to 4-15 
operation modes, 4-13 to 4-15 
probe, 4-15 

MULScc, 2-11, 6-81 

o 
OR,6-82 

ORcc, 6-83 

ORN,6-84 

ORNcc, 6-85 

p 

page table entry. See PTE 

page table pointer. See PI'P 

page table pointer cache. See PI'PC 

PC and nPC, 2-8, 2-26 

POR,4-58 

processor interrupt level (PIL), 2-10 

processor state register. See PSR 

processor states, 2-8 

PSR, 2-9 to 2-10 

PTE, 4-3, 4-4, 4-10 to 4-11 

PTP, 4-9 to 4-10 
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PI'PC,4-11 

R 
T registers, 2-2 to 2-8 

ins, 2-3 to 2-4, 2-25 to 2-26 
locals, 2-3 to 2-4, 2-25 to 2-26 
outs, 2-3 to 2-4, 2-25 to 2-26 
r(Oj,2-21 
special T registers, 2-6 to 2-8 

R[)PSR, 2-10, 2-30, 6-86 

RDTBR, 2-11, 2-30, 6-87 

RDWIM, 2-11, 2-30, 6-88 

R[)Y, 2-30, 6-89 

register windows, 2-3 to 2-6 

RESET 
See also CY7C604/605 reset 
signal,2-8, 2-52, 3-24 
state, 2-8, 2-78 
timing, 2-76 

Index 

RESTORE, 2-4, 2-6, 2-10, 2-11, 2-22, 2-25, 6-90 

RETI, 2-6, 2-8, 2-10, 2-11, 2-22, 2-53,2-84,6-91 

RPR (root pointer reg.), 4-38 

RR (reset register), 4-37 

s 
SJ\\nE,2-4,2-5,2-6,2-11,2-22,2-25,6-93 
SCR ('604 system control reg.), 4-35 to 4-36 

SCR ('60S system control register), 4-36 to 4-37 

SE11iI,2-15,2-21,6-94 

SPM (synch. fault addr. reg.), 4-40 

SPSR (synch. fault status reg.), 4-39 

SLL, 6-95 

SNULL,4-56 

SRI\, 6-96 

SRI.., 6-97 

ST, 6-98 

STJ\, 6-99 

stack pointer, 2-4, 0-3 

STB,6-100 

STBJ\, 6-101 

STC,6-102 

STCSR,6-103 



SID,6-104 

SIDA, 6-105 

SIDC, 6-106 

SIDCQ, 6-107 

SIDF,6-108 

SIDFQ,6-109 

S1F,6-110 

S1FSR, 2-22, 6-111 

STH,6-112 

STHA, 6-113 

SUB,6-114 

SUBcc, 6-115 

SUBX, 6-116 

SUBXcc, 6-117 

supervisor 
bit, 2-10 
mode, 2-8 

SWAP, 2-20, 6-118 

SWAPA, 6-119 

T 
table walk, 4-8 to 4-9 

TADDcc, 2-22, 6-120 

TADDccTY, 2-22, 6-121 

tagged arithmetic, 2-22 

tagged data, 2-13, 2-22 

TBR, 2-8, 2-11, 2-23, 2-83 

Ticc, 2-11, 2-22, 2-23, 6-122 

1LB,4-4 
entries, 4--6, 4-43 
locking, 4-6 
look-up, 4-6 
table walk, 4-8 to 4-9 

translation lookaside buffer. See 1LB 

trap, 2-78 to 2-84 
addressing, 2-83 
a~chronous, 2-78 
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trap (continued) 
floating-point, 3-17, 3-22 
FP/Cp, 2-81 to 2-82 
IEEE exceptions, 3-22 
interrupts, 2-75, 2-80 to 2-81 
operation, 2-82 
pipeline timing, 2-58 
reset, 2-78 
~chronous,2-78 
types, 2-78 to 2-80, 2-83 

trap base register. See TBR 

TRCR (TLB replacement control reg.), 4-39 

TSUBcc, 2-22, 6-124 

TSUBccTY, 2-22, 6-125 

u 
UNIMp, 2-30, 6-126 

user mode, 2-8 

w 
WIM, 2-5, 2--6, 2-8, 2-11, 2-25 

window overflow and underflow, 2-5, 2-11 
See also WlM 

windows. See register windows 

WRPSR, 2-10,2-22, 2-30, 6-127 

VVlrfBR,2-11,2-30,6-128 

WRWIM, 2-11, 2-30, 6-129 

WR1f,2-30, 6-130 

x 
XNOR,6-131 

XNORcc, 6-132 

XOR,6-133 

XORcc, 6-134 

y 
1f register, 2-11 
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