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BASIC RAM BLOCK
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64 words x 10 bits Single-port RAM
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64 words x 10 bits Dual-port RAM
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Block Type Function Basic RAM
RB47 16 words x 4 bits Single-port RAM K147 x1
Logic Diagram
HO1 —— DIO DOO |—— NO1
H04 ——{ DI3 DO3 |—— NO0O4
HO5 —— ADO
HO08 ——{ ADS3
HO09 WEB
H10 REB
H11 CSB
H12 —— TIN TOUT |—— NO5
H13 TEB
Truth Table
- X Irrelevant
TEB | TIN DIin | ADn |CSB |WEB [REB |DOn [TOUT Operation DIn : Input data
. ADn : Address data
1 X DIin | ADn 0 0 1 0 X Write CSB : Chip select
1 X DIn | ADn 0 0 0 Din X Write , Read WEB : Write enable
REB : Read enable
1 X X ADn 0 1 0 DOn X Read DOn - Output data
1 X X X 1 X X 0 X Hold TEB : Test enable
1 X X X X 1 1 0 X Hold TIN @ Test clock
0 |ctock| X | X | x | X | X | X |Resut| TestMode TOUT: Output test
result
Caution WEB or CSB must be high during all address transition.
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 | DOO | 32.0 IN -~ OUT MIN. | TYP. | MAX.
. . : : : . ADO to AD3 (LH) 4.21
HO4 DI3 2.1 NO4 DO3 32.0 ~DbO010 DO3 ((ﬂfg g?;
HO5 ADO 2.1 NO5 TOUT 34.0 (LL) 3.71
HO8 AD3 2.1 csB (LH) 1.54
HO9 WEB 21 -DOO0 to DO3  (HL) 1.54
HI0 | RES | L0 ) 154
. ~DOO0 to DO3  (HL) 1.54
H12 TIN 2.1
H13 TEB 4.1 DIO to DI3 (HH) 2.53
. DOO0 to DO3  (LL) 2.38
Equivalent Cells 572
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 7.686
Address access time t ACA 7.686
Address output hold time |t OH 2.226
CSB access time t csc 2.772
CSB output hold time t csL 0.924 2.772
CSB output set time t CLL 0.924
REB access time t REC 2.772
REB output hold time t REL 0.924 2.772
REB output set time t RLL 0.924

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 13.630
CSB-WEB reset time t CWR 4.819

Write pulse width t wp 4.819
Address setup time t As 6.032
Address hold time t AH 2.778
Input data setup time t DS 4.520
Input data hold time t DH 3.144
WEB access time t WEC 3.132
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Block Type Function Basic RAM
RB49 32 words x 4 bits Single-port RAM K149 x1
Logic Diagram
HO1 —— DIO DOO |—— NO
H04 ——{ DI3 DO3 |—— NoO4
HO5 —— ADO
HO09 —— AD4
H10 WEB
H11 REB
H12 CSB
H13 — TIN TOUT |—— NO5
H14 TEB
Truth Table
- X Irrelevant
TEB | TIN DIin | ADn |CSB |WEB [REB |DOn [TOUT Operation DIn : Input data
. ADn : Address data
1 X DIin | ADn 0 0 1 0 X Write CSB : Chip select
1 X DIn | ADn 0 0 0 Din X Write , Read WEB : Write enable
REB : Read enable
1 X X ADnN 0 1 0 DOn X Read DOn - Output data
1 X X X 1 X X 0 X Hold TEB : Test enable
1 X X X X 1 1 0 X Hold TIN : Test clock
0 |ctock| X | X | X | X | X | X |Resut| TestMode TOUT: Output test
result
Caution WEB or CSB must be high during all address transition.
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO 32.0 IN - OUT MIN. TYP. MAX.
: : : : : ; ADO to AD4 (LH) 4.29
HO4 DI3 2.1 NO4 DO3 32.0 -DO0 to DO3  (HH) 4.35
HO5 ADO 2.1 NO5 TOUT 34.0 (HL) 3.92
: : : (LL) 3.86
HO9 AD4 2.1 csB (LH) 157
H10 WEB 2.1 ~DOO to DO3  (HL) 1.55
H11 REB 1.0
H12 CSB 1.0 REB (LH) 1.57
H13 TIN 2.1 -DOO0 to DO3  (HL) 1.55
Hi4 TEB 4.1 DIO to DI3 (HH) 2.54
. DOO0 to DO3  (LL) 2.37
Equivalent Cells 825
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 7.830
Address access time t ACA 7.830
Address output hold time |t OH 2.316
CSB access time t csc 2.826
CSB output hold time t csL 0.930 2.790
CSB output set time t CLL 0.942
REB access time t REC 2.826
REB output hold time t REL 0.930 2.790
REB output set time t RLL 0.942

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 13.464
CSB-WEB reset time t CWR 4.590
Write pulse width t wp 4.590
Address setup time t AS 6.096
Address hold time t AH 2.778
Input data setup time t DS 4.187
Input data hold time t DH 3.114
WEB access time t WEC 3.132
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Block Type Function Basic RAM
RB4B 64 words x 4 bits Single-port RAM K149 x 2
Logic Diagram
HO1 ——{ DIO DOO |—— No1
H04 ——{ DI3 DO3 |—— NO0O4
HO5 —— ADO
H10 —— AD5
H11 WEB
H12 REB
H13 CSB
H14 —— TIN TOUT |—— NO5
H15 TEB
Truth Table
- X . lIrrelevant
TEB | TIN DIin | ADn |CSB |WEB |REB |DOn [TOUT Operation DIn : Input data
. ADn : Address data
1 X DIin | ADn 0 0 1 0 X Write CSB : Chip select
1 X DIn | ADn 0 0 0 Din X Write , Read WEB : Write enable
REB : Read enable
1 X X ADn 0 1 0 DOn X Read DOn - Output data
1 X X X 1 X X 0 X Hold TEB : Test enable
1 X X X X 1 1 0 X Hold TIN @ Test clock
0 |ctock| X | X | x | X | X | X |Resut| TestMode TOUT: Output test
result
Caution WEB or CSB must be high during all address transition.
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO 32.0 IN - OUT MIN. TYP. MAX.
: : : : : : ADO to AD5 (LH) 4.60
HO4 DI3 2.1 NO04 DO3 32.0 -DOO0 to DO3  (HH) 4.63
HO5 ADO 2.1 NO5 | TOUT | 34.0 (HL) 2.33
) ) . (LL) 4.27
H10 AD5 2.1 cSB (LH) 201
H11 WEB 2.1 ~DOO to DO3  (HL) 2.05
H12 REB 1.0
H13 CSB 2.1 REB (LH) 1.87
H14 TIN 2.1 -DO0 to DO3  (HL) 1.95
H15 TEB 4.1 DIO to DI3 (HH) 2.83
~DOO to DO3  (LL) 2.78
Equivalent Cells 1448
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 8.334
Address access time t ACA 8.334
Address output hold time |t OH 1.398
CSB access time t csc 3.618
CSB output hold time t csL 1.230 3.690
CSB output set time t CLL 1.206
REB access time t REC 3.366
REB output hold time t REL 1.170 3.510
REB output set time t RLL 1.122

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 13.464
CSB-WEB reset time t CWR 4.590
Write pulse width t wp 4.590
Address setup time t AS 6.096
Address hold time t AH 2.778
Input data setup time t DS 4.187
Input data hold time t DH 3.114
WEB access time t WEC 3.672
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Block Type Function Basic RAM
RB4D 128 words x 4 bits Single-port RAM K14D x1
Logic Diagram
HO1 —— DIO DOO |—— NO1
HO4 —{ DI3 DO3 |—— No04
HO5 —— ADO
H11 — AD6
H12 WEB
H13 REB
H14 CSB
H15 — TIN TOUT |—— NO5
H16 TEB
Truth Table
- X Irrelevant
TEB | TIN DIin | ADn |CSB |WEB [REB |DOn [TOUT Operation DIn : Input data
. ADn : Address data
1 X DIin | ADn 0 0 1 0 X Write CSB : Chip select
1 X DIn | ADn 0 0 0 Din X Write , Read WEB : Write enable
REB : Read enable
1 X X ADnN 0 1 0 DOn X Read DOn - Output data
1 X X X 1 X X 0 X Hold TEB : Test enable
1 X X X X 1 1 0 X Hold TIN : Test clock
0 |ctock| X | X | X | X | X | X |Resut| TestMode TOUT: Output test
result
Caution WEB or CSB must be high during all address transition.
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO 32.0 IN - OUT MIN. TYP. MAX.
: : : : : : ADO to AD6 (LH) 4.59
HO4 DI3 2.1 NO04 DO3 32.0 -~ DOO0 to DO3  (HH) 4.65
HO5 ADO 2.1 NO5 TOUT 34.0 (HL) 4.26
: : : (LL) 4.20
H11 ADG6 2.1 CSB (LH) 166
H12 WEB 2.1 ~DOO0 to DO3  (HL) 1.61
H13 REB 1.0
H14 CSB 1.0 REB (LH) 1.66
H15 TIN 2.1 -DOO0 to DO3  (HL) 1.61
H16 TEB 4.1
DIO to DI3 (HH) 2.85
~DOO0 to DO3  (LL) 2.61
Equivalent Cells 1983
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 8.370
Address access time t ACA 8.370
Address output hold time |t OH 2.520
CSB access time t csc 2.988
CSB output hold time t csL 0.966 2.898
CSB output set time t CLL 0.996
REB access time t REC 2.988
REB output hold time t REL 0.966 2.898
REB output set time t RLL 0.996
Write Cycle Timing (ns)
Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 14.114
CSB-WEB reset time t CWR 5.056
Write pulse width t wp 5.056
Address setup time t As 6.281
Address hold time t AH 2.778
Input data setup time t DS 4.540
Input data hold time t DH 2.956
WEB access time t WEC 3.294
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Block Type Function Basic RAM
RB4F 256 words x 4 bits Single-port RAM K14D x 2
Logic Diagram
HO1 —— DIO DOO |—— NO1
H04 — DI3 DO3 |—— NO0O4
HO5 ——{ ADO
H12 —{ AD7
H13 WEB
H14 REB
H15 CSB
H16 —— TIN TOUT |—— NO5
H17 TEB
Truth Table
- X Irrelevant
TEB | TIN DIin | ADn |CSB |WEB |REB |DOn [TOUT Operation DIn : Input data
. ADn : Address data
1 X DIin | ADn 0 0 1 0 X Write CSB : Chip select
1 X DIn | ADn 0 0 0 Din X Write , Read WEB : Write enable
REB : Read enable
1 X X ADn 0 1 0 DOn X Read DOn - Output data
1 X X X 1 X X 0 X Hold TEB : Test enable
1 X X X X 1 1 0 X Hold TIN @ Test clock
0 |ctock| X | X | x | X | X | X |Resut| TestMode TOUT: Output test
result
Caution WEB or CSB must be high during all address transition.
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO 32.0 IN - OUT MIN. TYP. MAX.
: : : : : : ADO to AD7 (LH) 4.91
HO4 DI3 2.1 NO4 DO3 32.0 ~DOO0 to DO3 ((:T; ;gg
HQS AI?O 2..1 NO5 TOUT 34.0 Ly 162
H12 AD7 2.1 CSB (LH) 211
H13 WEB 2.1 -DOO0 to DO3  (HL) 2.10
H14 REB 1.0
H15 CSB 2.1 REB (LH) 1.96
H16 TIN 21 -DOO0 to DO3 (HL) 2.00
H17 TEB 4.1 DIO to DI3 (HH) 3.14
~DOO0 to DO3  (LL) 3.03
Equivalent Cells 3726
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 8.874
Address access time t ACA 8.874
Address output hold time |t OH 1.434
CSB access time t csc 3.798
CSB output hold time t csL 1.260 3.780
CSB output set time t CLL 1.266
REB access time t REC 3.600
REB output hold time t REL 1.200 3.600
REB output set time t RLL 1.176

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 14.114
CSB-WEB reset time t CWR 5.056
Write pulse width t wp 5.056
Address setup time t As 6.281
Address hold time t AH 2.778
Input data setup time t DS 4.540
Input data hold time t DH 2.956
WEB access time t WEC 3.834
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Block Type Function Basic RAM
RB4H 512 words x 4 bits Single-port RAM K14D x4
Logic Diagram
HO1 — DIO DOO —— NO1
H04 — DI3 DO3 |—— NO04
HO5 ——{ ADO
H13 —{ ADS8
H14 WEB
H15 REB
H16 CSB
H17 —— TIN TOUT |—— NO5
H18 TEB
Truth Table
- X Irrelevant
TEB | TIN DIn | ADn |CSB |WEB |REB |DOn [TOUT Operation DIn : Input data
. ADn : Address data
1 X DIin | ADn 0 0 1 0 X Write CSB : Chip select
1 X DIn | ADn 0 0 0 DIn X Write , Read WEB : Write enable
REB : Read enable
1 X X ADn 0 1 0 DOn X Read DOn : Output data
1 X X X 1 X X 0 X Hold TEB : Test enable
1 X X X X 1 1 0 X Hold TIN @ Test clock
0 lctock| X | X | X | X | X | X |Resut| TestMode TOUT: Output test
result
Caution WEB or CSB must be high during all address transition.
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO0 32.0 IN - OUT MIN. TYP. MAX.
. : : : : : ADO to AD8 (LH) 5.07
HO4 DI3 2.1 NO4 DO3 32.0 ~DO0 to DO3 ((:':)) g-gg
HQS AI?O 2..1 NO5 TOUT 34.0 Ly 4.95
H13 AD8 2.1 cSB (LH) 2.78
H14 WEB 2.1 =DOO0 to DO3  (HL) 2.89
H15 REB 1.0
H16 CSB 1.0 REB (LH) 2.08
H18 TEB A DIO to DI3 (HH) 3.25
~DOO0 to DO3  (LL) 3.36
Equivalent Cells 7165
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 9.126
Address access time t ACA 9.126
Address output hold time |t OH 1.920
CSB access time t csc 5.004
CSB output hold time t csL 1.734 5.202
CSB output set time t CLL 1.668
REB access time t REC 3.744
REB output hold time t REL 1.500 4.500
REB output set time t RLL 1.248

Write-Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle_time t wc 14.114
CSB-WEB reset time t CWR 5.056
Write pulse width t wp 5.056
Address setup time t AS 6.281
Address hold time t AH 2.778
Input data setup time t DS 4.540
Input data hold time t DH 2.956
WEB access time t WEC 4.194
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Block Type Function Basic RAM
RB4M 1K words x 4 bits Single-port RAM K14D x 8
Logic Diagram
HO1 —— DIO DOO0 —— NO1
H04 — DI3 DO3 |—— N04
HO5 —— ADO
H14 —— AD9
H15 WEB
H16 REB
H17 CSB
H18 —— TIN TOUT |—— NO5
H19 TEB
Truth Table
- X Irrelevant
TEB | TIN DIn | ADn |CSB |WEB |REB |[DOn [TOUT Operation DIn : Input data
. ADn : Address data
1 X Din | ADn 0 0 1 0 X Write CSB : Chip select
1 X DIn | ADn 0 0 0 DIn X Write , Read WEB : Write enable
REB : Read enable
1 X X ADn 0 1 0 DOn X Read DO : Output data
1 X X X 1 X X 0 X Hold TEB : Test enable
1 X X X X 1 1 0 X Hold TIN : Test clock
0 lctock| X | X | X | X | X | X |Resut| TestMode TOUT: Output test
result
Caution WEB or CSB must be high during all address transition.
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLDo (ns)
HO1 DIO 2.1 NO1 DOO 24.0 IN ~ OUT MIN. TYP. MAX.
: : : : : : ADO to AD9 (LH) 5.63
HO4 DI3 2.1 NO04 DO3 24.0 -DOO0 to DO3 ((:T)) 222
HQS AI?O 2..1 NO5 TOUT 34.0 (L 545
H14 AD9 2.1 CSB (LH) 3.22
H15 WEB 2.1 - DOO0 to DO3  (HL) 3.03
H16 REB 1.0
H17 CSB 1.0 REB (LH) 2.52
H19 JER T DIO to DI3 (HH) 3.76
~DOOto DO3  (LL) 3.86
Equivalent Cells 14102
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 10.134
Address access time t ACA 10.134
Address output hold time |t OH 2.130
CSB access time t csc 5.796
CSB output hold time t csL 1.818 5.454
CSB output set time t CLL 1.932
REB access time t REC 4.536
REB output hold time t REL 1.650 4.950
REB output set time t RLL 1.512

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 14.114
CSB-WEB reset time t CWR 5.056
Write pulse width t wp 5.056
Address setup time t AS 6.281
Address hold time t AH 2.778
Input data setup time t DS 4.540
Input data hold time t DH 2.956
WEB access time t WEC 5.148
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Block Type Function Basic RAM
RB4S 2K words x 4 bits Single-port RAM K14D x 16
Logic Diagram
HO1 —— DIO DOO —— NO1
HO4 —{ DI3 DO3 |—— No04
HO5 —— ADO
H15 — AD10
H16 WEB
H17 REB
H18 CSB
H19 —— TIN TOUT |—— NO5
H20 TEB
Truth Table
- X . lIrrelevant
TEB | TIN DIin | ADn |CSB |WEB [REB |DOn [TOUT Operation DIn : Input data
. ADn : Address data
1 X DIin | ADn 0 0 1 0 X Write CSB : Chip select
1 X DIn | ADn 0 0 0 Din X Write , Read WEB : Write enable
REB : Read enable
1 X X ADnN 0 1 0 DOn X Read DOn - Output data
1 X X X 1 X X 0 X Hold TEB : Test enable
1 X X X X 1 1 0 X Hold TIN : Test clock
0 |ctock| X | X | X | X | X | X |Resut| TestMode TOUT: Output test
result
Caution WEB or CSB must be high during all address transition.
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO 15.0 IN - OUT MIN. TYP. MAX.
: : : : ; : ADO to AD10 (LH) 5.77
HO04 DI3 2.1 NO04 DO3 15.0 —~DOO0 to DO3  (HH) 5.67
HO5 ADO 2.1 NO5 TOUT 34.0 (HL) 3.69
. . . (LL) 5.73
H15 AD10 2.1 CcSB (LH) 356
H16 WEB 2.1 -~ DOO0 to DO3  (HL) 3.41
H17 REB 1.0
H18 CSB 2.1 REB (LH) 2.66
H19 TIN 21 -~ DOO0 to DO3  (HL) 3.07
H20 TEB 4.1 DIO to DI3 (HH) 3.87
~DOO0to DO3  (LL) 4.14
Equivalent Cells 27942
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 10.386
Address access time t ACA 10.386
Address output hold time |t OH 2.214
CSB access time t csc 6.408
CSB output hold time t csL 2.046 6.138
CSB output set time t CLL 2.136
REB access time t REC 4.824
REB output hold time t REL 1.842 5.526
REB output set time t RLL 1.608

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 14.114
CSB-WEB reset time t CWR 5.056
Write pulse width t wp 5.056
Address setup time t As 6.281
Address hold time t AH 2.778
Input data setup time t DS 4.540
Input data hold time t DH 2.956
WEB access time t WEC 5.580

Block Library A14683JJ2V0BL00O




HIGH DENSITY SINGLE-PORT RAM BLOCK

Block Type Function Basic RAM
RB87 16 words x 8 bits Single-port RAM K147 x2
Logic Diagram
HO1 ——{ DIO DOO0 —— NO1
H08 —{ DI7 DO7 |—— NO8
H09 —— ADO
H12 —— ADS3
H13 WEB
H14 REB
H15 CSB
H16 —— TIN TOUT |—— NO09
H17 TEB
Truth Table
- X Irrelevant
TEB | TIN DIin | ADn |CSB |WEB |REB |DOn [TOUT Operation DIn : Input data
. ADn : Address data
1 X Din | ADn 0 0 1 0 X Write CSB : Chip select
1 X DIn | ADn 0 0 0 Din X Write , Read WEB : Write enable
REB : Read enable
1 X X ADn 0 1 0 DOn X Read DO - Output data
1 X X X 1 X X 0 X Hold TEB : Test enable
1 X X X X 1 1 0 X Hold TIN : Test clock
0 |ctock| X | X | x | X | X | X |Resut| TestMode TOUT: Output test
result
Caution WEB or CSB must be high during all address transition.
Input Output Switching speed
Name Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO0 32.0 IN - OUT MIN. TYP. MAX.
: : : : : : ADO to AD3 (LH) 4.27
HO8 DI7 2.1 NO8 DO7 32.0 -DOO0 to DO7  (HH) 4.31
HO9 ADO 2.1 NO9 | TOUT | 34.0 (HL) 3.80
) ) . (LL) 3.76
H12 AD3 2.1 CSB (LH) 1.59
H13 WEB 2.1 ~DOO0 to DO7  (HL) 1.58
H14 REB 1.0
H15 CSB 1.0 REB (LH) 1.59
H16 TIN 2.1 -DOO0 to DO7 (HL) 1.58
H17 TEB 41 DIO to DI7 (HH) 2.53
~DOO0to DO7 (LL) 2.38
Equivalent Cells 952
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 7.758
Address access time t ACA 7.758
Address output hold time |t OH 2.256
CSB access time t csc 2.862
CSB output hold time t csL 0.948 2.844
CSB output set time t CcLL 0.954
REB access time t REC 2.862
REB output hold time t REL 0.948 2.844
REB output set time t RLL 0.954

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 13.630
CSB-WEB reset time t CWR 4.819
Write pulse width t wp 4.819
Address setup time t AS 6.032
Address hold time t AH 2.778
Input data setup time t DS 4.520
Input data hold time t DH 3.144
WEB access time t WEC 3.222
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Block Type Function Basic RAM
RB89 32 words x 8 bits Single-port RAM K149 x 2
Logic Diagram
HO1 —— DIO DOO0 |—— NO1
HO0O8 — DI7 DO7 |—— NO8
H09 —— ADO
H13 — AD4
H14 WEB
H15 REB
H16 CSB
H17 —— TIN TOUT |—— NO09
H18 TEB
Truth Table
_ X : lrrelevant
TEB | TIN DIn | ADn |CSB |[WEB |[REB |DOn [TOUT Operation DIn : Input data
. ADn : Address data
1 X Din | ADn 0 0 1 0 X Write CSB : Chip select
1 X DIn | ADn 0 0 0 DIn X Write , Read WEB : Write enable
REB : Read enable
1 X X ADn 0 1 0 DOn X Read DOn  Output data
1 X X X 1 X X 0 X Hold TEB : Test enable
1 X X X X 1 1 0 X Hold TIN : Test clock
0 |ctock| X | X | X | X | X | X |Resut| TestMode TOUT: Output test
result
Caution WEB or CSB must be high during all address transition.
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO | 320 IN -~ OUT MIN. | TvP. | MAX
. . } : ) . ADO to AD4 (LH) 4.34
HO8 DI7 21 NO8 DO7 32.0 ~ D00 o DO7 ((ﬂf)) g:g?
HO9 ADO 21 NO9 TOUT 34.0 (LL) 3.92
H13 AD4 2.1 CsB (LH) 1.61
H14 WEB 2.1 -DOO0 to DO7  (HL) 1.59
:12 Egg i'g REB (LH) 1.61
. ~DOO0 to DO7  (HL) 1.59
H17 TIN 2.1
H18 TEB 4.1 DIO to DI7 (HH) 2.55
-~ DOO0 to DO7  (LL) 2.38
Equivalent Cells 1454
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 7.902
Address access time t ACA 7.902
Address output hold time |t ©OH 2.352
CSB access time t csc 2.898
CSB output hold time t csL 0.954 2.862
CSB output set time t CcLL 0.966
REB access time t REC 2.898
REB output hold time t REL 0.954 2.862
REB output set time t RLL 0.966

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 13.464
CSB-WEB reset time t CWR 4.590

Write pulse width t wp 4.590
Address setup time t As 6.096
Address hold time t AH 2.778
Input data setup time t DS 4.187
Input data hold time t DH 3.114
WEB access time t WEC 3.240
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Block Type Function Basic RAM
RB8B 64 words x 8 bits Single-port RAM K18B x 1
Logic Diagram
HO1 —— DIO DOO |— NO1
H08 —{ DI7 DO7 |—— NO8
H09 —— ADO
H14 —— AD5
H15 WEB
H16 REB
H17 CSB
H18 —— TIN TOUT |—— NO9
H19 TEB
Truth Table
] X Irrelevant
TEB | TIN DIn | ADn |CSB |[WEB |[REB |DOn [TOUT Operation DIn : Input data
. ADn : Address data
1 X Din | ADn 0 0 1 0 X Write CSB : Chip select
1 X DIn | ADn 0 0 0 DIn X Write , Read WEB : Write enable
REB : Read enable
1 X X ADn 0 1 0 DOn X Read DOn  Output data
1 X X X 1 X X 0 X Hold TEB : Test enable
1 X X X X 1 1 0 X Hold TIN : Test clock
0 |ctock| X | X | X | X | X | X |Resut| TestMode TOUT: Output test
result
Caution WEB or CSB must be high during all address transition.
Input Output Switching speed
Name Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 21 NO1 DOO 32.0 IN - OUT MIN. TYP. MAX.
: : : : : ; ADO to AD5 (LH) 4.65
HO8 DI7 2.1 NO8 DO7 32.0 -DOO0 to DO7  (HH) 4.71
HO9 ADO 21 NO9 TOUT 34.0 (HL) 4.36
: : : (LL) 4.30
H14 AD5 2.1 CSB (LH) 1.63
H15 WEB 2.1 ~DOO0 to DO7  (HL) 1.58
H16 REB 1.0
H17 CSB 1.0 REB (LH) 1.63
H18 TIN 21 - DOO0 to DO7  (HL) 1.58
H19 TEB 41 DIO to DI7 (HH) 2.70
-~ DOO0 to DO7  (LL) 2.47
Equivalent Cells 1993
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 8.478
Address access time t ACA 8.478
Address output hold time |t OH 2.580
CSB access time t csc 2.934
CSB output hold time t csL 0.948 2.844
CSB output set time t CLL 0.978
REB access time t REC 2.934
REB output hold time t REL 0.948 2.844
REB output set time t RLL 0.978

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 14.482
CSB-WEB reset time t CWR 4,981
Write pulse width t wp 4.981
Address setup time t As 6.722
Address hold time t AH 2.778
Input data setup time t DS 4.375
Input data hold time t DH 3.119
WEB access time t WEC 3.222
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Block Type Function Basic RAM
RB8D 128 words x 8 bits Single-port RAM K14D x 2
Logic Diagram
HO1 ——{ DIO DOO |— NO1
H08 —{ DI7 DO7 |—— NO8
H09 —— ADO
H15 —— ADG6
H16 WEB
H17 REB
H18 CSB
H19 —— TIN TOUT |—— NO09
H20 TEB
Truth Table
] X . lrrelevant
TEB | TIN DIn | ADn |CSB |[WEB |[REB |DOn [TOUT Operation DIn : Input data
. ADn : Address data
1 X Din | ADn 0 0 1 0 X Write CSB : Chip select
1 X DIn | ADn 0 0 0 DIn X Write , Read WEB : Write enable
REB : Read enable
1 X X ADn 0 1 0 DOn X Read DOn  Output data
1 X X X 1 X X 0 X Hold TEB : Test enable
1 X X X X 1 1 0 X Hold TIN : Test clock
0 |ctock| X | X | X | X | X | X |Resut| TestMode TOUT: Output test
result
Caution WEB or CSB must be high during all address transition.
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO0 32.0 IN - OUT MIN. TYP. MAX.
: : : : : : ADO to AD6 (LH) 4.66
HO8 DI7 2.1 NO8 DO7 32.0 -DOO0 to DO7  (HH) 4.70
HO9 ADO 2.1 NO9 | TOUT | 34.0 (HL) 4.30
) ) . (LL) 4.26
H15 AD6 2.1 cSB (LH) 1.70
H16 WEB 2.1 ~DOO to DO7  (HL) 1.65
H17 REB 1.0
H18 CsSB 1.0 REB (LH) 1.70
H19 TIN 21 -DO0 to DO7 (HL) 1.65
H20 TEB 41 DIO to DI7 (HH) 2.86
~DOO0 to DO7  (LL) 2.61
Equivalent Cells 3735
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 8.460
Address access time t ACA 8.460
Address output hold time |t ©OH 2.556
CSB access time t csc 3.060
CSB output hold time t csL 0.990 3.060
CSB output set time t CLL 1.020
REB access time t REC 3.060
REB output hold time t REL 0.990 2.970
REB output set time t RLL 1.020

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 14.114
CSB-WEB reset time t CWR 5.056

Write pulse width t wp 5.056
Address setup time t AS 6.281
Address hold time t AH 2.778
Input data setup time t DS 4.540
Input data hold time t DH 2.956
WEB access time t WEC 3.402
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Block Type Function Basic RAM
RB8F 256 words x 8 bits Single-port RAM K18F x 1
Logic Diagram
HO1 —{ DIO DOO0 — NO1
H08 —{ DI7 DO7 |—— NO8
H09 ——{ ADO
H16 —{ AD7
H17 WEB
H18 REB
H19 CSB
H20 —— TIN TOUT |—— NO09
H21 TEB
Truth Table
] X Irrelevant
TEB | TIN DIn | ADn |CSB |[WEB |[REB |DOn [TOUT Operation DIn : Input data
. ADn : Address data
1 X Din | ADn 0 0 1 0 X Write CSB : Chip select
1 X DIn | ADn 0 0 0 DIn X Write , Read WEB : Write enable
REB : Read enable
1 X X ADn 0 1 0 DOn X Read DOn  Output data
1 X X X 1 X X 0 X Hold TEB : Test enable
1 X X X X 1 1 0 X Hold TIN : Test clock
0 |ctock| X | X | X | X | X | X |Resut| TestMode TOUT: Output test
result
Caution WEB or CSB must be high during all address transition.
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO 32.0 IN - OUT MIN. TYP. MAX.
: : : : : : ADO to AD6 (LH) 4.76
HO8 DI7 2.1 NO8 DO7 32.0 -DOO0 to DO7  (HH) 5.02
HO9 ADO 2.1 NO9 | TOUT | 34.0 (HL) 4.54
) ) . (LL) 4.48
H16 AD7 2.1 cSB (LH) 2.00
H17 WEB 2.1 ~DOO to DO7  (HL) 1.83
H18 REB 1.0
H19 CsSB 1.0 REB (LH) 2.00
H20 TIN 21 -DOO0 to DO7 (HL) 1.83
H21 TEB 41 DIO to DI7 (HH) 2.95
~DOO0 to DO7  (LL) 2.71
Equivalent Cells 6307
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 9.036
Address access time t ACA 9.036
Address output hold time |t OH 2.688
CSB access time t csc 3.600
CSB output hold time t csL 1.098 3.294
CSB output set time t CLL 1.200
REB access time t REC 3.600
REB output hold time t REL 1.098 3.294
REB output set time t RLL 1.200
Write Cycle Timing (ns)
Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 14.555
CSB-WEB reset time t CWR 6.128
Write pulse width t wp 6.128
Address setup time t As 5.297
Address hold time t AH 3.130
Input data setup time t DS 3.800
Input data hold time t DH 4.188
WEB access time t WEC 3.888

Block Library A14683JJ2V0BL00O

27



HIGH DENSITY SINGLE-PORT RAM BLOCK

Block Type Function Basic RAM
RB8H 512 words x 8 bits Single-port RAM K18F x 2
Logic Diagram
HO1 —— DIO DOO0 —— NO1
H08 —{ DI7 DO7 |—— NO8
H09 —— ADO
H17 — ADS8
H18 WEB
H19 REB
H20 CSB
H21 —— TIN TOUT |—— NO9
H22 TEB
Truth Table
] X . lrrelevant
TEB | TIN DIn | ADn |CSB |[WEB |[REB |DOn [TOUT Operation DIn : Input data
. ADn : Address data
1 X Din | ADn 0 0 1 0 X Write CSB : Chip select
1 X DIn | ADn 0 0 0 DIn X Write , Read WEB : Write enable
REB : Read enable
1 X X ADn 0 1 0 DOn X Read DOn  Output data
1 X X X 1 X X 0 X Hold TEB : Test enable
1 X X X X 1 1 0 X Hold TIN : Test clock
0 |ctock| X | X | X | X | X | X |Resut| TestMode TOUT: Output test
result
Caution WEB or CSB must be high during all address transition.
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO0 32.0 IN - OUT MIN. TYP. MAX.
: : : : : : ADO to AD6 (LH) 5.29
HO8 DI7 2.1 NO8 DO7 32.0 -DOO0 to DO7  (HH) 5.31
HO9 ADO 2.1 NO9 | TOUT | 34.0 (HL) 2.61
) ) . (LL) 4.90
H17 AD6 2.1 cSB (LH) 2.46
H16 WEB 2.1 ~DOO to DO7  (HL) 2.33
H17 REB 1.0
H18 CSB 2.1 REB (LH) 2.32
H19 TIN 21 -DOO0 to DO7 (HL) 2.23
H20 TEB 41 DIO to DI7 (HH) 3.24
~DOO0 to DO7  (LL) 3.14
Equivalent Cells 12330
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 9.558
Address access time t ACA 9.558
Address output hold time |t OH 1.566
CSB access time t csc 4.428
CSB output hold time t csL 1.398 4.194
CSB output set time t CLL 1.476
REB access time t REC 4.176
REB output hold time t REL 1.338 4.014
REB output set time t RLL 1.392

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 14.555
CSB-WEB reset time t CWR 6.128
Write pulse width t wp 6.128
Address setup time t As 5.297
Address hold time t AH 3.130
Input data setup time t DS 3.800
Input data hold time t DH 4.188
WEB access time t WEC 4.446
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Block Type Function Basic RAM
RB8M 1K words x 8 bits Single-port RAM K18F x4
Logic Diagram
HO1 —— DIO DOO0 —— NO1
H08 —{ DI7 DO7 |—— NO8
H09 —— ADO
H18 —— AD9
H19 WEB
H20 REB
H21 CSB
H22 —— TIN TOUT |—— NO9
H23 TEB
Truth Table
] X Irrelevant
TEB | TIN DIn | ADn |CSB |[WEB |[REB |DOn [TOUT Operation DIn : Input data
. ADn : Address data
1 X DIin | ADn 0 0 1 0 X Write CSB : Chip select
1 X DIn | ADn 0 0 0 DIn X Write , Read WEB : Write enable
REB : Read enable
1 X X ADn 0 1 0 DOn X Read DOn  Output data
1 X X X 1 X X 0 X Hold TEB : Test enable
1 X X X X 1 1 0 X Hold TIN : Test clock
0 |ctock| X | X | X | X | X | X |Resut| TestMode TOUT: Output test
result
Caution WEB or CSB must be high during all address transition.
Input Output Switching speed
Name Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO 24.0 IN -~ OUuUT MIN. TYP. MAX.
. : : : : : ADO to AD9 (LH) 5.55
HO8 DI7 2.1 NO8 DO7 24.0 ~DO0 to DO7 ((:':)) ggg
H99 AI?O 2..1 NO9 TOUT 34.0 ) 535
H18 AD9 2.1 csB (LH) 3.43
H19 WEB 2.1 -DOO0 to DO7 (HL) 3.11
H20 REB 1.0
H21 CSB 1.0 REB (LH) 2.52
H22 TIN 51 ~DOO0 to DO7  (HL) 2.63
H23 TEB 4.1 DIO to DI7 (HH) 3.47
~DOO0 to DO7 (LL) 3.58
Equivalent Cells 24310
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 9.990
Address access time t ACA 9.990
Address output hold time |t OH 1.932
CSB access time t csc 6.174
CSB output hold time t csL 1.866 5.598
CSB output set time t CLL 2.058
REB access time t REC 4.536
REB output hold time t REL 1.578 4.734
REB output set time t RLL 1.512

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 14.555
CSB-WEB reset time t CWR 6.128
Write pulse width t wp 6.128
Address setup time t AS 5.297
Address hold time t AH 3.130
Input data setup time t DS 3.800
Input data hold time t DH 4.188
WEB access time t WEC 4.968
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Block Type Function Basic RAM
RBAB 64 words x 10 bits Single-port RAM K1AB x1
Logic Diagram
HO1 —— DIO DOO |—— NO1
H10 —{ DI9 DO9 —— N10
H11 —— ADO
H16 — AD5
H17 WEB
H18 REB
H19 CSB
H20 —— TIN TOUT |—— N11
H21 TEB
Truth Table
] X . lrrelevant
TEB| TIN | DIn | ADn |CSB |WEB |[REB |DOn [TOUT Operation DIn : Input data
. ADn : Address data
1 X Din | ADn 0 0 1 0 X Write CSB : Chip select
1 X DIn | ADn 0 0 0 DIn X Write , Read WEB : Write enable
REB : Read enable
1 X X ADn 0 1 0 DOn X Read DOn  Output data
1 X X X 1 X X 0 X Hold TEB : Test enable
1 X X X X 1 1 0 X Hold TIN : Test clock
0 |ctock| X | X | X | X | X | X |Resut| TestMode TOUT: Output test
result
Caution WEB or CSB must be high during all address transition.
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO 32.0 IN - OUT MIN. TYP. MAX.
: : : : : : ADO to AD5 (LH) 4.76
H10 DI9 2.1 N10 DO9 32.0 —~DOO0 to DO9 (HH) 4.82
H11 ADO 2.1 N11 TOUT 34.0 (HL) 4.40
} ; . (LL) 4.34
H16 AD5 2.1 CcSB (LH) 1.67
H17 WEB 2.1 -~ DOO0 to DO9  (HL) 1.60
H18 REB 1.0
H19 CSB 1.0 REB (LH) 1.67
H20 TIN o1 ~DOO0 to DO9  (HL) 1.60
H21 TEB 4.1 DIO to DI9 (HH) 2.69
~DOO0to DO9 (LL) 2.47
Equivalent Cells 2338
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 8.676
Address access time t ACA 8.676
Address output hold time |t OH 2.604
CSB access time t csc 3.006
CSB output hold time t csL 0.960 2.880
CSB output set time t CLL 1.002
REB access time t REC 3.006
REB output hold time t REL 0.960 2.880
REB output set time t RLL 1.002

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 14.953
CSB-WEB reset time t CWR 5.414
Write pulse width t wp 5.414
Address setup time t As 6.761
Address hold time t AH 2.778
Input data setup time t DS 4.279
Input data hold time t DH 3.288
WEB access time t WEC 3.294
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Block Type Function Basic RAM
RBAD 128 words x 10 bits Single-port RAM K1AB x 2
Logic Diagram
HO1 ——{ DIO DOO0 — NO1
H10 —{ DI9 DO9 —— N10
H11 —— ADO
H17 —{ AD6
H18 WEB
H19 REB
H20 CSB
H21 —— TIN TOUT |—— N11
H22 TEB
Truth Table
] X . lrrelevant
TEB | TIN DIn | ADn |CSB |[WEB |[REB |DOn [TOUT Operation DIn : Input data
. ADn : Address data
1 X Din | ADn 0 0 1 0 X Write CSB : Chip select
1 X DIn | ADn 0 0 0 DIn X Write , Read WEB : Write enable
REB : Read enable
1 X X ADn 0 1 0 DOn X Read DOn  Output data
1 X X X 1 X X 0 X Hold TEB : Test enable
1 X X X X 1 1 0 X Hold TIN : Test clock
0 |ctock| X | X | X | X | X | X |Resut| TestMode TOUT: Output test
result
Caution WEB or CSB must be high during all address transition.
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO 32.0 IN -~ OuT MIN. TYP. MAX.
: : : : : : ADO to AD6 (LH) 5.08
H10 DI9 2.1 N10 | Do9 | 320 || ~—POOWDOS ((':E; o
H'11 APO 2'.1 N11 TOUT 34.0 (LL) 4.76
H17 AD6 2.1 CSB (LH) 2.12
H18 WEB 2.1 -DOO0 to DO9 (HL) 2.09
H19 REB 1.0 REB (LH) 197
H20 CSB 2.1 :
H21 1IN 51 ~DOOto DO9 (HL) 1.99
H22 TEB 4.1 DIO to DI9 (HH) 2.97
~DOOto DO9 (LL) 2.89
Equivalent Cells 4404
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 9.180
Address access time t ACA 9.180
Address output hold time |t OH 1.428
CSB access time t csc 3.816
CSB output hold time t csL 1.254 3.762
CSB output set time t CLL 1.272
REB access time t REC 3.546
REB output hold time t REL 1.194 3.582
REB output set time t RLL 1.182

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 14.953
CSB-WEB reset time t CWR 5.414
Write pulse width t wp 5.414
Address setup time t AS 6.761
Address hold time t AH 2.778
Input data setup time t DS 4.279
Input data hold time t DH 3.288
WEB access time t WEC 3.834
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Block Type Function Basic RAM
RBAF 256 words x 10 bits Single-port RAM K1AB x4
Logic Diagram
HO1 ——{ DIO DOO0 —— NO1
H10 —{ DI9 DO9 |—— N10
H11 —— ADO
H18 —— AD7
H19 WEB
H20 REB
H21 CSB
H22 —— TIN TOUT |—— N11
H23 TEB
Truth Table
] X Irrelevant
TEB | TIN DIn | ADn |CSB |[WEB |[REB |DOn [TOUT Operation DIn : Input data
. ADn : Address data
1 X Din | ADn 0 0 1 0 X Write CSB : Chip select
1 X DIn | ADn 0 0 0 DIn X Write , Read WEB : Write enable
REB : Read enable
1 X X ADn 0 1 0 DOn X Read DOn  Output data
1 X X X 1 X X 0 X Hold TEB : Test enable
1 X X X X 1 1 0 X Hold TIN : Test clock
0 |croeck| X | X | X | X | X | X |Result| TestMode TOUT: Output test
result
Caution WEB or CSB must be high during all address transition.
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO0 24.0 IN - OUT MIN. TYP. MAX.
: : : : : : ADO to AD7 (LH) 5.31
H10 DI9 2.1 N10 DO9 24.0 -DO0 to DO9  (HH) 5.31
H11 ADO 2.1 N1l | TOUT | 34.0 (HL) 2.93
) . . (LL) 5.16
H18 AD7 2.1 CSB (LH) 3.02
H19 WEB 2.1 ~DOO0 to DO9  (HL) 2.83
H20 REB 1.0
H21 CSB 1.0 REB (LH) 2.16
H22 TIN 2.1 -DOO0 to DO9 (HL) 2.37
H23 TEB 41 DIO to DI9 (HH) 3.18
~DOOto DO9 (LL) 3.30
Equivalent Cells 8495
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 9.558
Address access time t ACA 9.558
Address output hold time |t OH 1.758
CSB access time t csc 5.436
CSB output hold time t csL 1.698 5.094
CSB output set time t CLL 1.812
REB access time t REC 3.888
REB output hold time t REL 1.422 4.266
REB output set time t RLL 1.296

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 14.953
CSB-WEB reset time t CWR 5.414

Write pulse width t wp 5.414
Address setup time t AS 6.761
Address hold time t AH 2.778
Input data setup time t DS 4.279
Input data hold time t DH 3.288
WEB access time t WEC 4.338
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Block Type Function Basic RAM
RBAH 512 words x 10 bits Single-port RAM K1AB x 8
Logic Diagram
HO1 —— DIO DOO0 —— NO1
H10 —{ DI9 DO9 |—— N10
H11 — ADO
H19 —{ ADS8
H20 WEB
H21 REB
H22 CSB
H23 —— TIN TOUT |—— N11
H24 TEB
Truth Table
. X Irrelevant
TEB | TIN DIn | ADn |CSB |[WEB |[REB |DOn [TOUT Operation DIn : Input data
. ADn : Address data
1 X Din | ADn 0 0 1 0 X Write CSB : Chip select
1 X Din | ADn 0 0 0 Din X Write , Read WEB : Write enable
1| X X [ADn| 0 1 0 |Don| X Read S(E)E : gi?gufgz?;e
1 X X X 1 X X 0 X Hold TEB : Test enable
1 X X X X 1 1 0 X Hold TIN : Test clock
0 |cLock| X X X X | X | X |Resut| TestMode TOUT: Output test
result
Caution WEB or CSB must be high during all address transition.
Input Output Switching speed
Name Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 | DOO | 32.0 IN - OUT MIN. | TYP. | MAX.
. . } : . . ADO to AD8 (LH) 5.88
H10 DI9 2.1 N10 DO9 32.0 ~DO010 DO9 ((ﬂﬂ)) g’léi
H11 ADO 2.1 N11 TOUT 34.0 (LL) 5.77
H19 AD8 2.1 CsB (LH) 3.56
H20 WEB 21 -DOO0 to DO9 (HL) 3.37
:5; Egg %(1) REB (LH) 2.62
: ~DOO0 to DO9  (HL) 2.91
H23 TIN 2.1
H24 TEB 4.1 DIO to DI9 (HH) 3.66
. DOO0 to DO9  (LL) 3.91
Equivalent Cells 16689
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 10.584
Address access time t ACA 10.584
Address output hold time |t OH 2.184
CSB access time t csc 6.408
CSB output hold time t csL 2.022 6.066
CSB output set time t CLL 2.136
REB access time t REC 4.716
REB output hold time t REL 1.746 5.238
REB output set time t RLL 1.572

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 14.953
CSB-WEB reset time t CWR 5.414
Write pulse width t wp 5.414
Address setup time t As 6.761
Address hold time t AH 2.778
Input data setup time t DS 4.279
Input data hold time t DH 3.288
WEB access time t WEC 5.436
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Block Type Function Basic RAM
RBC7 16 words x 16 bits Single-port RAM K147 x4
Logic Diagram
HO1 —— DIO DOO0 |—— NO1
H16 — DI15 DO15 |—— N16
H17 —— ADO
H20 — AD3
H21 WEB
H22 REB
H23 CSB
H24 —— TIN TOUT |—— N17
H25 TEB
Truth Table
X o rrel t
TEB| TIN | DIn | ADn | CSB |WEB |REB |DOn [TOUT | Operation Din : Input data
1| x | bn|Aabn| o o | 1] o X | write égg éﬂ?gess‘jedcatta
1 X DIn | ADn 0 0 0 DIn X Write , Read WEB : Write enable
1 X X | ADn| 0 1 0 |pon | X Read S(E)E : gi?dufgz?;e
1 X X X 1 X X 0 X Hold TEB : Tes?enable
1 X X X X 1 1 0 X Hold TIN : Testclock
0 |cLock| X X X X | X | X |Result| TestMode TOUT: Output test
result
Caution WEB or CSB must be high during all address transition.
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO0 32.0 IN - OUT MIN. TYP. MAX.
: : : : : : ADO to AD3 (LH) 4.37
H16 DI15 2.1 N16 DO15 32.0 -DOO0 to DO15 (HH) 4.38
H17 ADO 2.1 N17 | TOUT | 34.0 (HL) 3.87
. . . (LL) 3.86
H20 AD3 2.1 CSB (LH) 1.65
H21 WEB 21 -~ DOO0 to DO15 (HL) 1.65
H22 REB 1.0
H23 CSB 1.0 REB (LH) 1.65
H24 TIN 21 - DOO0 to DO15 (HL) 1.65
H25 TEB 2.0 DIO to DI15 (HH) 2.53
- DOO0 to DO15 (LL) 2.38
Equivalent Cells 1722
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 7.884
Address access time t ACA 7.884
Address output hold time |t OH 2.316
CSB access time t csc 2.970
CSB output hold time t csL 0.990 2.970
CSB output set time t CLL 0.990
REB access time t REC 2.970
REB output hold time t REL 0.990 2.970
REB output set time t RLL 0.990

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 13.630
CSB-WEB reset time t CWR 4.819

Write pulse width t wp 4.819
Address setup time t As 6.032
Address hold time t AH 2.778
Input data setup time t DS 4.520
Input data hold time t DH 3.144
WEB access time t WEC 3.402
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Block Type Function Basic RAM
RBC9 32 words x 16 bits Single-port RAM K149 x4
Logic Diagram
HO1 —— DIO DOO0 —— NO1
H16 — DI15 DO15 |—— N16
H17 —— ADO
H21 —{ ADA4
H22 WEB
H23 REB
H24 CSB
H25 — TIN TOUT |—— N17
H26 TEB
Truth Table
. X Irrelevant
TEB| TIN | DIn | ADn |CSB |WEB |[REB |DOn [TOUT Operation DIn : Input data
1| X |pbn|ADn| 0 | 0 [ 1 | 0o | x | wit fon éﬂ?gess‘jedcatta
1 X Din | ADn 0 0 0 Din X Write , Read WEB : Write enable
1| X X [ADn| 0 1 0 |Don| X Read S(E)E : gi?dufgz?;e
1 X X X 1 X X 0 X Hold TEB Tes?enable
1 X X X X 1 1 0 X Hold TIN : Test clock
0 |cLock| X X X X | X | X |Resut| TestMode TOUT: Output test
result
Caution WEB or CSB must be high during all address transition.
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO 32.0 IN - OUT MIN. TYP. MAX.
: : : : : : ADO to AD4 (LH) 4.45
H16 DI15 2.1 N16 DO15 32.0 ~DOO0 to DO15 ((:':)) j-gi
H-17 AI?O 2..1 N17 TOUT 34.0 (LU 403
H21 AD4 2.1 CSB (LH) 1.69
H22 WEB 2.1 -~ DOO0 to DO15 (HL) 1.68
H23 REB 1.0
H24 CSB 1.0 REB (LH) 1.69
H25 TIN 21 -DOO0 to DO15 (HL) 1.68
H26 TEB 2.0 DIO to DI15 (HH) 2.55
~DOO to DO15 (LL) 2.38
Equivalent Cells 2710
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 8.028
Address access time t ACA 8.028
Address output hold time |t OH 2.418
CSB access time t csc 3.042
CSB output hold time t csL 1.008 3.024
CSB output set time t CLL 1.014
REB access time t REC 3.042
REB output hold time t REL 1.008 3.024
REB output set time t RLL 1.014

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 13.464
CSB-WEB reset time t CWR 4.59

Write pulse width t wp 4.59

Address setup time t As 6.096
Address hold time t AH 2.778
Input data setup time t DS 4.187
Input data hold time t DH 3.114
WEB access time t WEC 3.438
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Block Type Function Basic RAM
RBCB 64 words x 16 bits Single-port RAM K18B x 2
Logic Diagram
HO1 —— DIO DOO |—— NO
H16 —{ DI15 DO15 |—— N16
H17 —— ADO
H22 —— AD5
H23 WEB
H24 REB
H25 CSB
H26 —— TIN TOUT |—— N17
H27 TEB
Truth Table
. X . lIrrelevant
TEB | TIN DIn | ADn |CSB |[WEB |[REB |DOn [TOUT Operation DIn : Input data
. ADn : Address data
1 X Din | ADn 0 0 1 0 X Write CSB : Chip select
1 X DIn | ADn 0 0 0 Din X Write , Read WEB : Write enable
1| X X [ADn| 0 1 0 |Don| X Read S(E)E : gi?gufgz?;e
1 X X X 1 X X 0 X Hold TEB : Test enable
1 X X X X 1 1 0 X Hold TIN : Testclock
0 |cLock| X X X X | X | X |Result| TestMode TOUT: Output test
result
Caution WEB or CSB must be high during all address transition.
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO 32.0 IN - OUT MIN. TYP. MAX.
. : : : : : ADO to AD5 (LH) 4.71
H16 DI15 2.1 N16 DO15 | 32.0 ~DOO0 to DO15 ((:':)) i-zg
H.17 AI?O 2..1 N17 TOUT 34.0 (L 436
H22 AD5 2.1 CSB (LH) 1.68
H23 WEB 2.1 - DOO0 to DO15 (HL) 1.62
H24 REB 1.0
H25 CSB 1.0 REB (LH) 168
H26 TIN 2.1 :
Ho7 TEB 50 -~ DOO0 to DO15 (HL) 1.62
DIO to DI15 (HH) 2.71
-~ DOO0 to DO15 (LL) 2.48
Equivalent Cells 3765
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 8.550
Address access time t ACA 8.550
Address output hold time |t OH 2.616
CSB access time t csc 3.024
CSB output hold time t csL 0.972 2.916
CSB output set time t CLL 1.008
REB access time t REC 3.024
REB output hold time t REL 0.972 2.916
REB output set time t RLL 1.008

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 14.482
CSB-WEB reset time t CWR 4,981
Write pulse width t wp 4.981
Address setup time t AS 6.722
Address hold time t AH 2.778
Input data setup time t DS 4.375
Input data hold time t DH 3.119
WEB access time t WEC 3.330
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Block Type Function Basic RAM
RBCD 128 words x 16 bits Single-port RAM K14D x4
Logic Diagram
HO1 ——{ DIO DOO |—— No1
H16 — DI15 DO15 |—— N16
H17 — ADO
H23 — AD6
H24 WEB
H25 REB
H26 CSB
H27 — TIN TOUT |—— N17
H28 TEB
Truth Table
. X . lrrelevant
TEB| TIN | DIn | ADn |CSB |WEB |[REB |DOn [TOUT Operation DIn : Input data
1| X |pbn|ADn| 0 | 0 [ 1 | 0o | x | wit fon éﬂ?gess‘jedcatta
1 X Din | ADn 0 0 0 Din X Write , Read WEB : Write enable
1| X X [ADn| 0 1 0 |Don| X Read S(E)E : gi?dufgz?;e
1 X X X 1 X X 0 X Hold TEB Tes?enable
1 X X X X 1 1 0 X Hold TIN : Test clock
0 |cock| X | X | X | X | X | X |Result| TestMode TOUT: Output test
result
Caution WEB or CSB must be high during all address transition.
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO 32.0 IN - OUT MIN. TYP. MAX.
: : : : : : ADO to AD6 (LH) 4.78
H16 DI15 2.1 N16 DO15 | 32.0 ~DOO0 to DO15 ((FF'"E)) i-zg
H.17 APO 2..1 N17 TOUT 34.0 (L) P
H23 AD6 2.1 csB (LH) 1.79
H24 WEB 2.1 - DOO to DO15 (HL) 1.76
H25 REB 1.0
H26 CsB 1.0 REB (LH) 1.79
H27 TIN 2.1 -DOO0 to DO15 (HL) 1.76
H28 TEB 4.1 DIO to DI15 (HH) 2.86
-DOO0 to DO15 (LL) 2.62
Equivalent Cells 7236
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 8.622
Address access time t ACA 8.622
Address output hold time |t OH 2.634
CSB access time t csc 3.222
CSB output hold time t csL 1.056 3.168
CSB output set time t CLL 1.074
REB access time t REC 3.222
REB output hold time t REL 1.056 3.168
REB output set time t RLL 1.074

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 14.114
CSB-WEB reset time t CWR 5.056
Write pulse width t wp 5.056
Address setup time t AS 6.281
Address hold time t AH 2.778
Input data setup time t DS 4.540
Input data hold time t DH 2.956
WEB access time t WEC 3.636
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Caution WEB or CSB must be high during all address transition.

Block Type Function Basic RAM
RBCF 256 words x 16 bits Single-port RAM K18F x 2
Logic Diagram
HO1 —— DIO DOO |—— NO1
H16 — DI15 DO15 |—— N16
H17 —— ADO
H24 —— AD7
H25 WEB
H26 REB
H27 CSB
H28 —— TIN TOUT |—— N17
H29 TEB
Truth Table
. X Irrelevant
TEB | TIN DIin | ADn |[CSB |WEB |REB |DOn [TOUT Operation DIn : Input data
. ADn : Address data
1 X DIin | ADn 0 0 1 0 X Write CSB : Chip select
1 X DIin | ADn 0 0 0 Din X Write , Read WEB : Write enable
1| X X [ADn| 0 1 0 |Don| X Read S(E)E : gi?gufgz?;e
1 X X X 1 X X 0 X Hold TEB : Test enable
1 X X X X 1 1 0 X Hold TIN : Test clock
0 |cLock| X X X X X X |Result | Test Mode TOUT: %ustﬁl;lt test

Input Output Switching speed
Name Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO 32.0 IN - OUT MIN. TYP. MAX.
: : : : : : ADO to AD7 (LH) 5.03
H16 DI15 2.1 N16 DO15 32.0 - DOO0 to DO15 (HH) 5.07
H17 ADO 2.1 N17 TOUT 34.0 (HL) 4.60
. . . (LL) 4.56
H24 AD7 2.1 CcSB (LH) 2.06
H25 WEB 2.1 ~DOO to DO15 (HL) 1.88
H26 REB 1.0
H27 CSB 1.0 REB (LH) 2.06
H28 TIN 21 -~ DOO0 to DO15 (HL) 1.88
H29 TEB 4.1 DIO to DI15 (HH) 2.95
-~ DOO0 to DO15 (LL) 2.72
Equivalent Cells 12367

48

Block Library A14683JJ2V0BLO0O




HIGH DENSITY SINGLE-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 9.126
Address access time t ACA 9.126
Address output hold time |t OH 2.736
CSB access time t csc 3.708
CSB output hold time t csL 1.128 3.384
CSB output set time t CLL 1.236
REB access time t REC 3.708
REB output hold time t REL 1.128 3.384
REB output set time t RLL 1.236

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 14.555
CSB-WEB reset time t CWR 6.128
Write pulse width t wp 6.128
Address setup time t As 5.297
Address hold time t AH 3.130
Input data setup time t DS 3.800
Input data hold time t DH 4.188
WEB access time t WEC 4.032
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Block Type Function Basic RAM
RBCH 512 words x 16 bits Single-port RAM K18F x4
Logic Diagram
HO1 —— DIO DOO |—— NO1
H16 — DI15 DO15 |— N16
H17 —— ADO
H25 —— ADS8
H26 WEB
H27 REB
H28 CSB
H29 —— TIN TOUT |—— N17
H30 TEB
Truth Table
. X Irrelevant
TEB | TIN DIin | ADn |[CSB |WEB |REB |DOn [TOUT Operation DIn : Input data
. ADn : Address data
1 X Din | ADn 0 0 1 0 X Write CSB : Chip select
1 X DIn | ADn 0 0 0 DIn X Write , Read WEB : Write enable
1| X X [ADn| 0 1 0 |Don| X Read S(E)E : gi?gufgz?;e
1 X X X 1 X X 0 X Hold TEB : Test enable
1 X X X X 1 1 0 X Hold TIN : Testclock
0 |cLock| X X X X | X | X |Result| TestMode TOUT: Output test
result
Caution WEB or CSB must be high during all address transition.
Input Output Switching speed
Name Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 | DOO | 32.0 IN -~ OuT MIN. | TYP. | MAX.
: : : : : : ADO to AD8 (LH) 5.46
H16 DI15 2.1 N16 | DO15 | 32.0 || —DOOwDOIS ((E"E)) P
H17 ADO 2.1 N17 TOUT 34.0 (LL) 5.07
H25 ADS8 2.1 CSB (LH) 2.56
H26 WEB 2.1 -DOO0 to DO15 (HL) 2.41
H27 REB 1.0 REB (LH) 043
H28 CSB 2.1 '
H29 TIN 51 -~ DOO0 to DO15 (HL) 2.36
H30 TEB 41 DIO to DI15 (HH) 3.26
- DOO to DO15 (LL) 3.16
Equivalent Cells 24366
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 9.828
Address access time t ACA 9.828
Address output hold time |t OH 1.614
CSB access time t csc 4.608
CSB output hold time t csL 1.446 4.338
CSB output set time t CLL 1.536
REB access time t REC 4.374
REB output hold time t REL 1.416 4.248
REB output set time t RLL 1.458

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 14.555
CSB-WEB reset time t CWR 6.128
Write pulse width t wp 6.128
Address setup time t AS 5.297
Address hold time t AH 3.130
Input data setup time t DS 3.800
Input data hold time t DH 4.188
WEB access time t WEC 4.752

Block Library A14683JJ2V0BL00O




HIGH DENSITY SINGLE-PORT RAM BLOCK

Block Type Function Basic RAM
RBCM 1K words x 16 bits Single-port RAM K18F x 8
Logic Diagram
HO1 —— DIO DOO0 |—— NO1
H16 — DI15 DO15 |—— N16
H17 —— ADO
H26 —— AD9
H27 WEB
H28 REB
H29 CSB
H30 —— TIN TOUT |—— N17
H31 TEB
Truth Table
- X . lIrrelevant
TEB| TIN | DIn | ADn |CSB |WEB |REB |DOn [TOUT Operation DIn : Input data
) ADn : Address data
1 X Din | ADn 0 0 1 0 X Write CSB : Chip select
1 X DIin | ADn 0 0 0 Din X Write , Read WEB : Write enable
REB : Read enable
1 X X ADn 0 1 0 DOn X Read DOn - Output data
1 X X X 1 X X 0 X Hold TEB : Test enable
1 X X X X 1 1 0 X Hold TIN @ Test clock
0 lctock| X | X | X | X | X | X |Resut| TestMode TOUT: Output test
result
Caution WEB or CSB must be high during all address transition.
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLDO (ns)
HO1 DIO 2.1 NO1 DOO0 32.0 IN - OUT MIN. TYP. MAX.
: : : : : : ADO to AD9 (LH) 5.91
H16 DI15 2.1 N16 DO15 32.0 -DOO0 to DO15_(HH) 5.81
H17 ADO 2.1 N17 | TOUT | 34.0 (HL) 3.51
) . ) (LL) 5.71
H26 AD9 2.1 CSB (LH) 357
H27 WEB 2.1 2 D00 to DO15 (HL) 3.26
H28 REB 1.0
H29 CSB 1.0 REB (LH) 2.75
H30 TIN 21 -DOO0 to DO15 (HL) 2.91
H3} \B Wk DIO to DI15 (HH) 3.50
-~ DOO0 to DO15 (LL) 3.61
Equivalent Cells 48372
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 10.638
Address access time t ACA 10.638
Address output hold time |t OH 2.106
CSB access time t csc 6.426
CSB output hold time t csL 1.956 5.868
CSB output set time t CLL 2.142
REB access time t REC 4.950
REB output hold time t REL 1.746 5.238
REB output set time t RLL 1.650

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 14.555
CSB-WEB reset time t CWR 6.128

Write pulse width t wp 6.128
Address setup time t AS 5.297
Address hold time t AH 3.130
Input data setup time t DS 3.800
Input data hold time t DH 4.188
WEB access time t WEC 5.616
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Block Type Function Basic RAM
RBEB 64 words x 20 bits Single-port RAM K1AB x 2
Logic Diagram
HO1 —— DIO DOO |—— NO1
H20 — DI19 DO19 |—— N20
H21 —— ADO
H26 —— AD5
H27 WEB
H28 REB
H29 CSB
H30 — TIN TOUT |—— N21
H31 TEB
Truth Table
] X Irrelevant
TEB | TIN DIin | ADn |CSB |WEB [REB |DOn [TOUT Operation DIn : Input data
. ADn : Address data
1 X Din | ADn 0 0 1 0 X Write CSB : Chip select
1 X DIn | ADn 0 0 0 DIn X Write , Read WEB : Write enable
REB : Read enable
1 X X ADn 0 1 0 DOn X Read DOn - Output data
1 X X X 1 X X 0 X Hold TEB : Test enable
1 X X X X 1 1 0 X Hold TIN : Test clock
0 |ctock| X | X | x | x | X | X |Resut| TestMode TOUT: Output test
result
Caution WEB or CSB must be high during all address transition.
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 | DOO | 320 IN -~ OUT MIN. | TYP. | MAX
. . } : ) . ADO to AD5 (LH) 4.82
H20 DI19 2.1 N20 DO19 32.0 ~DO0 10 DO19 ((m—_')) i:ii
H21 ADO 2.1 N21 TOUT 34.0 (LL) 4.40
H26 AD5 2.1 csB (LH) 1.71
H27 WEB 2.1 - DOO0 to DO19 (HL) 1.64
:gg Egg i'g REB (LH) 1.71
. -~ DOO0 to DO19 (HL) 1.64
H30 TIN 2.1
H31 TEB 2.0 DIO to DI19 (HH) 2.70
- DOO0 to DO19 (LL) 2.48
Equivalent Cells 4463
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 8.748
Address access time t ACA 8.748
Address output hold time |t OH 2.640
CSB access time t csc 3.078
CSB output hold time t csL 0.948 2.952
CSB output set time t CLL 1.026
REB access time t REC 3.078
REB output hold time t REL 0.984 2.952
REB output set time t RLL 1.026

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 14.953
CSB-WEB reset time t CWR 5.414
Write pulse width t wp 5.414
Address setup time t As 6.761
Address hold time t AH 2.778
Input data setup time t DS 4.279
Input data hold time t DH 3.288
WEB access time t WEC 3.420
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Block Type Function Basic RAM
RBED 128 words x 20 bits Single-port RAM K1AB x4
Logic Diagram
HO1 ——{ DIO DOO |—— No1
H20 — DI19 DO19 |—— N20
H21 —— ADO
H27 — AD6
H28 WEB
H29 REB
H30 CSB
H31 —— TIN TOUT |—— N21
H32 TEB
Truth Table
- X Irrelevant
TEB | TIN DIin | ADn |CSB |WEB [REB |DOn [TOUT Operation DIn : Input data
. ADn : Address data
1 X DIn | ADn 0 0 1 0 X Write CSB : Chip select
1 X DIn | ADn 0 0 0 DIn X Write , Read WEB : Write enable
REB : Read enable
1 X X ADn 0 1 0 DOn X Read DOn - Output data
1 X X X 1 X X 0 X Hold TEB : Test enable
1 X X X X 1 1 0 X Hold TIN : Test clock
0 |clock| X | X | X | X | X | X |Result| TestMode TOUT: Output test
result
Caution WEB or CSB must be high during all address transition.
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO 32.0 IN - OUT MIN. TYP. MAX.
: : : : : ; ADO to AD6 (LH) 5.22
H20 DI19 2.1 N20 DO19 32.0 -DO0 to DO19 (HH) 5.20
H21 ADO 2.1 N21 TOUT 34.0 (HL) 2.44
: : : (LL) 4.89
H27 AD6 2.1 csB (LL) 220
H28 WEB 2.1 ~DOO to DO19 (LH) 2.16
H29 REB 1.0 (HL)
H30 CSB 2.1
H31 TIN 2.1 REB (LH) 2.07
DIO to DI19 (HH) 2.99
~DOO to DO19 (LL) 2.90
Equivalent Cells 8574
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 9.396
Address access time t ACA 9.396
Address output hold time |t OH 1.464
CSB access time t csc 3.960
CSB output hold time t csL 1.296 3.888
CSB output set time t CLL 1.320
REB access time t REC 3.726
REB output hold time t REL 1.260 3.780
REB output set time t RLL 1.242

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 14.953
CSB-WEB reset time t CWR 5.414
Write pulse width t wp 5.414
Address setup time t As 6.761
Address hold time t AH 2.778
Input data setup time t DS 4.279
Input data hold time t DH 3.288
WEB access time t WEC 4.086
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Block Type Function Basic RAM
RBEF 256 words x 20 bits Single-port RAM K1AB x 8
Logic Diagram
HO1 —— DIO DOO0 |—— NO1
H20 — DI19 DO19 |—— N20
H21 —— ADO
H28 —— AD7
H29 WEB
H30 REB
H31 CSB
H32 —— TIN TOUT |—— N21
H33 TEB
Truth Table
] X Irrelevant
TEB | TIN DIin | ADn |CSB |WEB |REB |DOn [TOUT Operation DIn : Input data
. ADn : Address data
1 X Din | ADn 0 0 1 0 X Write CSB : Chip select
1 X DIn | ADn 0 0 0 DIn X Write , Read WEB : Write enable
REB : Read enable
1 X X ADn 0 1 0 DOn X Read DOn - Output data
1 X X X 1 X X 0 X Hold TEB : Test enable
1 X X X X 1 1 0 X Hold TIN : Test clock
0 |ctock| X | X | x | x | X | X |Resut| TestMode TOUT: Output test
result
Caution WEB or CSB must be high during all address transition.
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO 32.0 IN - OUT MIN. TYP. MAX.
: : : : : : ADO to AD7 (LH) 5.61
H20 DI19 2.1 N20 DO19 32.0 -DOO0 to DO19 (HH) 5.54
H21 ADO 2.1 N21 | TOUT | 34.0 (HL) 3.17
: ) . (LL) 5.45
H28 AD7 2.1 cSB (LH) 3.13
H29 WEB 2.1 ~DOO0 to DO19 (HL) 2.94
H30 REB 1.0
H31 CSB 1.0 REB (LH) 2.35
H32 TIN 21 —-~DOO0 to DO19 (HL) 2.59
H33 TEB 4.1 DIO to DI19 (HH) 3.21
- DOO0 to DO19 (LL) 3.32
Equivalent Cells 16751
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 10.098
Address access time t ACA 10.098
Address output hold time |t ©OH 1.902
CSB access time t csc 5.634
CSB output hold time t csL 1.764 5.292
CSB output set time t CLL 1.878
REB access time t REC 4.230
REB output hold time t REL 1.554 4.662
REB output set time t RLL 1.410

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 14.953
CSB-WEB reset time t CWR 5.414

Write pulse width t wp 5.414
Address setup time t AS 6.761
Address hold time t AH 2.778
Input data setup time t DS 4.279
Input data hold time t DH 3.288
WEB access time t WEC 4.860
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Block Type Function Basic RAM
RBEH 512 words x 20 bits Single-port RAM K1AB x 16
Logic Diagram
HO01 —— DIO DOO |—— NO1
H20 —— DI19 DO19 |—— N20
H21 —— ADO
H29 —— ADS8
H30 WEB
H31 REB
H32 CSB
H33 —— TIN TOUT |—— N21
H34 TEB
Truth Table
] X : lrrelevant
TEB| TIN | DIn | ADn |CSB |WEB |[REB |DOn [TOUT Operation Din : Input data
. ADn : Address data
1 X Din | ADn 0 0 1 0 X Write CSB : Chip select
1 X Din | ADn 0 0 0 Din X Write , Read WEB : Write enable
REB : Read enable
1 X X ADn 0 1 0 DOn X Read DOn - Output data
1 X X X 1 X X 0 X Hold TEB : Test enable
1 X X X X 1 1 0 X Hold TIN @ Test clock
0 |clock| X | X | X | X | X | X |Result| TestMode TOUT: Output test
result
Caution WEB or CSB must be high during all address transition.
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLDO (ns)
HO1 DIO 21 NO1 DOO 32.0 IN - OUT MIN. TYP. MAX.
: : : : : : ADO to AD8 (LH) 6.55
H20 DI19 2.1 N20 DO19 32.0 -DOO0 to DO19 (HH) 6.27
H21 ADO 2.1 N21 | TOUT | 34.0 (HL) 780
. . . (LL) 6.45
H30 WEB 2.1 =DO0 to DO19 (HL) 3.52
H31 REB 1.0
H32 CSB 21 REB (LH) 3.02
H33 TIN 21 -DOO0 to DO19 (HL) 3.43
H34 X5 A DIO to DI19 (HH) 3.70
-~ DOO0 to DO19 (LL) 3.98
Equivalent Cells 33080

60

Block Library A14683JJ2V0BLO0O




HIGH DENSITY SINGLE-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 11.790
Address access time t ACA 11.790
Address output hold time |t OH 2.280
CSB access time t csc 6.696
CSB output hold time t csL 2.112 6.336
CSB output set time t CLL 2.232
REB access time t REC 5.436
REB output hold time t REL 2.058 6.174
REB output set time t RLL 1.812

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 14.953
CSB-WEB reset time t CWR 5.414
Write pulse width t wp 5.414
Address setup time t AS 6.761
Address hold time t AH 2.778
Input data setup time t DS 4.279
Input data hold time t DH 3.288
WEB access time t WEC 6.660
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Block Type Function Basic RAM
RBH7 16 words x 32 bits Single-port RAM K147 x 8
Logic Diagram
HO1 —— DIO DOO |—— NO1
H32 — DI31 DO31 |—— N32
H33 —— ADO
H36 —— AD3
H37 WEB
H38 REB
H39 CSB
H40 —— TIN TOUT |—— N33
H41 TEB
Truth Table
- X . lIrrelevant
TEB | TIN DIin | ADn |CSB |WEB |REB |DOn [TOUT Operation DIn Input data
. ADn : Address data
1 X Din | ADn 0 0 1 0 X Write CSB : Chip select
1 X DIn | ADn 0 0 0 DIn X Write , Read WEB : Write enable
REB : Read enable
1 X X ADn 0 1 0 DOn X Read DO - Output data
1 X X X 1 X X 0 X Hold TEB : Test enable
1 X X X X 1 1 0 X Hold TIN : Test clock
0 lctock| X | X | X | X | X | X |Resut| TestMode TOUT: Output test
result
Caution WEB or CSB must be high during all address transition.
Input Output Switching speed
Name Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO 32.0 IN -~ OUuUT MIN. TYP. MAX.
. : : : : : ADO to AD3 (LH) 4.59
H32 DI31 2.1 N32 DO31 | 32.0 ~DOO0 to DO31 ((:':)) i-gi
H?B AI?O 2..1 N33 TOUT 34.0 ) 409
H36 AD3 2.1 CSB (LH) 1.79
H37 WEB 2.1 -~ DOO0 to DO31 (HL) 1.83
H38 REB 1.0
H39 CSB 1.0 REB (LH) 1.79
H40 TIN 51 -~ DOO0 to DO31 (HL) 1.83
H41 TEB 2.0 DIO to DI31 (HH) 2.54
-~ DOO to DO31 (LL) 2.39
Equivalent Cells 3262
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 8.262
Address access time t ACA 8.262
Address output hold time |t OH 2.424
CSB access time t csc 3.222
CSB output hold time t csL 1.098 3.294
CSB output set time t CLL 1.074
REB access time t REC 3.222
REB output hold time t REL 1.098 3.294
REB output set time t RLL 1.074
Write Cycle Timing (ns)
Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 13.630
CSB-WEB reset time t CWR 4.819
Write pulse width t wp 4.819
Address setup time t AS 6.032
Address hold time t AH 2.778
Input data setup time t DS 4.520
Input data hold time t DH 3.144
WEB access time t WEC 3.816
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Block Type Function Basic RAM
RBH9 32 words x 32 bits Single-port RAM K149 x 8
Logic Diagram
HO1 —— DIO DOO0 —— NO1
H32 — DI31 DO31 |—— N32
H33 —— ADO
H37 —{ ADA4
H38 WEB
H39 REB
H40 CSB
H41 —— TIN TOUT |—— N33
H42 TEB
Truth Table
- X Irrelevant
TEB | TIN DIin | ADn |CSB |WEB [REB |DOn [TOUT Operation DIn : Input data
. ADn : Address data
1 X DIn | ADn 0 0 1 0 X Write CSB : Chip select
1 X DIn | ADn 0 0 0 DIn X Write , Read WEB : Write enable
REB : Read enable
1 X X ADn 0 1 0 DOn X Read DOn - Output data
1 X X X 1 X X 0 X Hold TEB : Test enable
1 X X X X 1 1 0 X Hold TIN : Test clock
0 |ctock| X | X | x | x | X | X |Resut| TestMode TOUT: Output test
result
Caution WEB or CSB must be high during all address transition.
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO 32.0 IN - OuT MIN. TYP. MAX.
: . : : : : ADO to AD4 (LH) 4.70
H32 DI31 2.1 N32 DO31 32.0 ~DOO0 to DO31 ((FF'"E)) i-gg
H.33 APO 2..1 N33 TOUT 34.0 (L) P
H37 AD4 2.1 CcSB (LH) 1.84
H38 WEB 2.1 ~DOO0 to DO31 (HL) 1.86
H39 REB 1.0
H40 CSB 1.0 REB (LH) 1.84
H42 TEB 2.0 DIO to DI31 (HH) 2.56
- DOO0 to DO31 (LL) 2.39
Equivalent Cells 5222
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 8.460
Address access time t ACA 8.460
Address output hold time |t OH 2.532
CSB access time t csc 3.312
CSB output hold time t csL 1.116 3.348
CSB output set time t CLL 1.104
REB access time t REC 3.312
REB output hold time t REL 1.116 3.348
REB output set time t RLL 1.104

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 13.464
CSB-WEB reset time t CWR 4.590
Write pulse width t wp 4.590
Address setup time t AS 6.096
Address hold time t AH 2.778
Input data setup time t DS 4.187
Input data hold time t DH 3.114
WEB access time t WEC 3.888
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Block Type Function Basic RAM
RBHB 64 words x 32 bits Single-port RAM K18B x4
Logic Diagram
HO1 —— DIO DOO0 —— NO1
H32 — DI31 DO31 |—— N32
H33 —— ADO
H38 —{ AD5
H39 WEB
H40 REB
H41 CSB
H42 —— TIN TOUT |—— N33
H43 TEB
Truth Table
- X . lIrrelevant
TEB | TIN DIin | ADn |CSB |WEB [REB |DOn [TOUT Operation DIn : Input data
. ADn : Address data
1 X Din | ADn 0 0 1 0 X Write CSB : Chip select
1 X DIn | ADn 0 0 0 DIn X Write , Read WEB : Write enable
REB : Read enable
1 X X ADn 0 1 0 DOn X Read DO - Output data
1 X X X 1 X X 0 X Hold TEB : Test enable
1 X X X X 1 1 0 X Hold TIN : Test clock
0 |ctock| X | X | x | x | X | X |Resut| TestMode TOUT: Output test
result
Caution WEB or CSB must be high during all address transition.
Input Output Switching speed
Name Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO 32.0 IN - OUT MIN. TYP. MAX.
: : : : : : ADO to AD5 (LH) 4.84
H32 DI31 2.1 N32 D031 32.0 —~DOO0 to DO31 (HH) 4.85
H33 ADO 2.1 N33 TOUT 34.0 (HL) 4.50
. ; . (LL) 4.49
H38 AD5 2.1 CcSB (LH) 1.76
H39 WEB 2.1 -~ DOO0 to DO31 (HL) 1.73
H40 REB 1.0
H41 CSB 1.0 REB (LH) 1.76
H42 TIN 51 -~ DOO0 to DO31 (HL) 1.73
H43 TEB 2.0 DIO to DI31 (HH) 2.71
-~ DOO0 to DO31 (LL) 2.48
Equivalent Cells 7318
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 8.730
Address access time t ACA 8.730
Address output hold time |t OH 2.694
CSB access time t csc 3.168
CSB output hold time t csL 1.038 3.114
CSB output set time t CLL 1.056
REB access time t REC 3.168
REB output hold time t REL 1.038 3.114
REB output set time t RLL 1.056

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 14.482
CSB-WEB reset time t CWR 4.981
Write pulse width t wp 4.981
Address setup time t As 6.722
Address hold time t AH 2.778
Input data setup time t DS 4.375
Input data hold time t DH 3.119
WEB access time t WEC 3.564
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Block Type Function Basic RAM
RBHD 128 words x 32 bits Single-port RAM K14D x 8
Logic Diagram
HO1 ——{ DIO DOO0 —— NO1
H32 — DI31 DO31 |—— N32
H33 ——{ ADO
H39 —{ AD6
H40 WEB
H41 REB
H42 CSB
H43 —— TIN TOUT |—— N33
H44 TEB
Truth Table
- X Irrelevant
TEB | TIN DIin | ADn |CSB |WEB |REB |DOn [TOUT Operation DIn : Input data
. ADn : Address data
1 X Din | ADn 0 0 1 0 X Write CSB : Chip select
1 X DIn | ADn 0 0 0 DIn X Write , Read WEB : Write enable
REB : Read enable
1 X X ADn 0 1 0 DOn X Read DO - Output data
1 X X X 1 X X 0 X Hold TEB : Test enable
1 X X X X 1 1 0 X Hold TIN : Test clock
0 |ctock| X | X | x | x | X | X |Resut| TestMode TOUT: Output test
result
Caution WEB or CSB must be high during all address transition.
Input Output Switching speed
Name Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO 32.0 IN -~ OuT MIN. | TYP. | MAX
: : : : : : ADO to AD6 (LH) 5.08
H32 DI31 2.1 N32 | DO31 | 32.0 || ~DPOOtoDO3L ((E"E)) oo
H'33 AI;)O 2'.1 N33 TOUT 34.0 (LL) 468
H39 ADG6 2.1 CSB (LH) 1.97
H40 WEB 2.1 -~ DOO0 to DO31 (HL) 1.99
H41 REB 1.0 REB (LH) 197
H42 CSB 1.0 '
H43 TIN 51 -~ DOO0 to DO31 (HL) 1.99
H44 TEB 41 DIO to DI31 (HH) 2.87
-~ DOO0 to DO31 (LL) 2.62
Equivalent Cells 14245
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 9.144
Address access time t ACA 9.144
Address output hold time |t OH 2.766
CSB access time t csc 3.546
CSB output hold time t csL 1.194 3.582
CSB output set time t CLL 1.182
REB access time t REC 3.546
REB output hold time t REL 1.194 3.582
REB output set time t RLL 1.182

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 14.114
CSB-WEB reset time t CWR 5.056

Write pulse width t wp 5.056
Address setup time t AS 6.281
Address hold time t AH 2.778
Input data setup time t DS 4.540
Input data hold time t DH 2.956
WEB access time t WEC 4.158
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Block Type Function Basic RAM
RBHF 256 words x 32 bits Single-port RAM K18F x4
Logic Diagram
HO1 —— DIO DOO0 —— NO1
H32 — DI31 DO31 |—— N32
H33 —{ ADO
H40 —{ AD7
H41 WEB
H42 REB
H43 CSB
H44 —— TIN TOUT |—— N33
H45 TEB
Truth Table
- X Irrelevant
TEB | TIN DIin | ADn |CSB |WEB |REB |DOn [TOUT Operation DIn : Input data
. ADn : Address data
1 X Din | ADn 0 0 1 0 X Write CSB : Chip select
1 X DIn | ADn 0 0 0 DIn X Write , Read WEB : Write enable
REB : Read enable
1 X X ADn 0 1 0 DOn X Read DO - Output data
1 X X X 1 X X 0 X Hold TEB : Test enable
1 X X X X 1 1 0 X Hold TIN : Test clock
0 |ctock| X | X | x | x | X | X |Resut| TestMode TOUT: Output test
result
Caution WEB or CSB must be high during all address transition.
Input Output Switching speed
Name Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO0 32.0 IN - OUT MIN. TYP. MAX.
: : : : : : ADO to AD7 (LH) 5.20
H32 DI31 2.1 N32 D031 32.0 -DOO0 to DO31 (HH) 5.19
H33 ADO 2.1 N33 | TOUT | 34.0 (HL) 4.71
) . . (LL) 4.72
H40 AD7 2.1 CSB (LH) 217
H41 WEB 2.1 ~DOO0 to DO31 (HL) 2.01
H42 REB 1.0
H43 CSB 1.0 REB (LH) 2.17
H44 TIN 2.1 -DOO0 to DO31 (HL) 2.01
H45 TEB 41 DIO to DI31 (HH) 2.96
-~ DOO0 to DO31 (LL) 2.72
Equivalent Cells 24442

70

Block Library A14683JJ2V0BLO0O




HIGH DENSITY SINGLE-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 9.360
Address access time t ACA 9.360
Address output hold time |t OH 2.826
CSB access time t csc 3.906
CSB output hold time t csL 1.206 3.618
CSB output set time t CLL 1.302
REB access time t REC 3.906
REB output hold time t REL 1.206 3.618
REB output set time t RLL 1.302

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 14.555
CSB-WEB reset time t CWR 6.128

Write pulse width t wp 6.128
Address setup time t AS 5.297
Address hold time t AH 3.130
Input data setup time t DS 3.800
Input data hold time t DH 4.188
WEB access time t WEC 4.338
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Block Type Function Basic RAM
RBHH 512 words x 32 bits Single-port RAM K18F x 8
Logic Diagram
HO1 —— DIO DOO |—— NO1
H32 — DI31 DO31 |—— N32
H33 —— ADO
H41 —— ADS8
H42 WEB
H43 REB
H44 CSB
H45 —— TIN TOUT |—— N33
H46 TEB
Truth Table
. X . lIrrelevant
TEB | TIN | DIn | ADn [CSB |WEB |REB |DOn [TOUT Operation DIn : Input data
. ADn : Address data
1 X Din | ADn 0 0 1 0 X Write CSB : Chip select
1 X Din | ADn 0 0 0 DIn X Write , Read WEB : Write enable
REB : Read enable
1 X X ADn 0 1 0 DOn X Read DOn  Output data
1 X X X 1 X X 0 X Hold TEB : Test enable
1 X X X X 1 1 0 X Hold TIN : Test clock
0 lctock| X | X | X | X | X | X |Resut| TestMode TOUT: Output test
result
Caution WEB or CSB must be high during all address transition.
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 | DOO | 32.0 IN -~ OUT MIN. | TvP. | MAX
. . } : ) . ADO to AD8 (LH) 5.81
H32 DI31 2.1 N32 DO31 32.0 ~DO0 1o DO31 ((m—_')) g:gg
H33 ADO 21 N33 TOUT 34.0 (LL) 5.43
H41 AD8 2.1 CsB (LH) 2.75
H42 WEB 21 - DOO0 to DO31 (HL) 2.55
H43 | REB | 10 ) 2.5
: -~ DOO0 to DO31 (HL) 2.63
H45 TIN 2.1
H46 TEB 4.1 DIO to DI31 (HH) 3.26
- DOO0 to DO31 (LL) 3.18
Equivalent Cells 48463
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 10.458
Address access time t ACA 10.458
Address output hold time |t OH 1.698
CSB access time t csc 4.950
CSB output hold time t csL 1.530 4.590
CSB output set time t CLL 1.650
REB access time t REC 4.770
REB output hold time t REL 1.578 4.734
REB output set time t RLL 1.590

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 14.555
CSB-WEB reset time t CWR 6.128
Write pulse width t wp 6.128
Address setup time t As 5.297
Address hold time t AH 3.130
Input data setup time t DS 3.800
Input data hold time t DH 4.188
WEB access time t WEC 5.382
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Block Type Function Basic RAM
RBKB 64 words x 40 bits Single-port RAM K1AB x4
Logic Diagram
HO1 —— DIO DOO0 —— NO1
H40 —{ DI39 DO39 |—— N40
H41 —— ADO
H46 —{ AD5
H47 WEB
H48 REB
H49 CSB
H50 —— TIN TOUT |—— N41
H51 TEB
Truth Table
. X . lIrrelevant
TEB | TIN | DIn | ADn [CSB |WEB |REB |DOn [TOUT Operation DIn : Input data
. ADn : Address data
1 X Din | ADn 0 0 1 0 X Write CSB : Chip select
1 X Din | ADn 0 0 0 DIn X Write , Read WEB : Write enable
REB : Read enable
1 X X ADn 0 1 0 DOn X Read DOn  Output data
1 X X X 1 X X 0 X Hold TEB : Test enable
1 X X X X 1 1 0 X Hold TIN : Test clock
0 lctock| X | X | X | X | X | X |Resut| TestMode TOUT: Output test
result
Caution WEB or CSB must be high during all address transition.
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 21 NO1 DOO 32.0 IN - OUT MIN. TYP. MAX.
: : : : : ; ADO to AD5 (LH) 4.96
H40 DI39 2.1 N40 D039 32.0 -DOO0 to DO39 (HH) 4.96
H41 ADO 2.1 N41 TOUT 34.0 (HL) 4.54
. ) . (LL) 4.54
H46 AD5 2.1 csB (LH) 181
H47 WEB 2.1 ~DOO to DO39 (HL) 1.75
H48 REB 1.0
H49 CSB 1.0 REB (LH) 1.81
H50 TIN 2.1 - DOO0 to DO39 (HL) 1.75
H51 TEB 2.0 DIO to DI39 (HH) 2.70
- DOO0 to DO39 (LL) 2.48
Equivalent Cells 8704
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 8.928
Address access time t ACA 8.928
Address output hold time |t OH 2.724
CSB access time t csc 3.258
CSB output hold time t csL 1.050 3.150
CSB output set time t CLL 1.086
REB access time t REC 3.258
REB output hold time t REL 1.050 3.150
REB output set time t RLL 1.086

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 14.953
CSB-WEB reset time t CWR 5.414
Write pulse width t wp 5.414
Address setup time t As 6.761
Address hold time t AH 2.778
Input data setup time t DS 4.279
Input data hold time t DH 3.288
WEB access time t WEC 3.654
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Block Type Function Basic RAM
RBKD 128 words x 40 bits Single-port RAM K1AB x 8
Logic Diagram
HO1 —{ DIO DOO |—— NO1
H40 —{ DI39 DO39 |—— N40
H41 —— ADO
H47 ——{ ADG6
H48 WEB
H49 REB
H50 CSB
H51 —— TIN TOUT |—— N41
H52 TEB
Truth Table
. X . lIrrelevant
TEB | TIN | DIn | ADn [CSB |WEB |REB |DOn [TOUT Operation DIn : Input data
. ADn : Address data
1 X Din | ADn 0 0 1 0 X Write CSB : Chip select
1 X Din | ADn 0 0 0 DIn X Write , Read WEB : Write enable
REB : Read enable
1 X X ADn 0 1 0 DOn X Read DOn  Output data
1 X X X 1 X X 0 X Hold TEB : Test enable
1 X X X X 1 1 0 X Hold TIN : Test clock
0 lctock| X | X | X | X | X | X |Resut| TestMode TOUT: Output test
result
Caution WEB or CSB must be high during all address transition.
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO 32.0 IN - OUT MIN. TYP. MAX.
: : : : : : ADO to AD6 (LH) 5.51
H40 DI39 2.1 N40 D039 32.0 -DOO0 to DO39 (HH) 5.42
H41 ADO 2.1 N41 | TOUT | 34.0 (HL) 2.55
. ) . (LL) 5.19
H47 AD6 2.1 cSB (LH) 235
H48 WEB 2.1 ~DOO to DO39 (HL) 2.27
H49 REB 1.0
H50 CSB 2.1 REB (LH) 2.25
H51 TIN 21 - DOO0 to DO39 (HL) 2.33
H52 TEB 2.0 DIO to DI39 (HH) 2.99
- DOO0 to DO39 (LL) 2.91
Equivalent Cells 16905
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 9.918
Address access time t ACA 9.918
Address output hold time |t ©OH 1.530
CSB access time t csc 4.230
CSB output hold time t csL 1.362 4.086
CSB output set time t CLL 1.410
REB access time t REC 4.050
REB output hold time t REL 1.398 4.194
REB output set time t RLL 1.350

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 14.953
CSB-WEB reset time t CWR 5.414

Write pulse width t wp 5.414
Address setup time t AS 6.761
Address hold time t AH 2.778
Input data setup time t DS 4.279
Input data hold time t DH 3.288
WEB access time t WEC 4.608
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Block Type Function Basic RAM
RBKF 256 words x 40 bits Single-port RAM K18F x5
Logic Diagram
HO1 — DIO DOO0 |—— NO1
H40 —{ DI39 DO39 |— N40
H41 —— ADO
H48 —{ AD7
H49 WEB
H50 REB
H51 CSB
H52 —— TIN TOUT |—— N41
H53 TEB
Truth Table
. X . lIrrelevant
TEB | TIN | DIn | ADn [CSB |WEB |REB |DOn [TOUT Operation DIn : Input data
. ADn : Address data
1 X DIin | ADn 0 0 1 0 X Write CSB : Chip select
1 X Din | ADn 0 0 0 DIn X Write , Read WEB : Write enable
REB : Read enable
1 X X ADn 0 1 0 DOn X Read DOn  Output data
1 X X X 1 X X 0 X Hold TEB : Test enable
1 X X X X 1 1 0 X Hold TIN : Test clock
0 lctock| X | X | X | X | X | X |Resut| TestMode TOUT: Output test
result
Caution WEB or CSB must be high during all address transition.
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO 32.0 IN - OUT MIN. TYP. MAX.
: : : : : : ADO to AD7 (LH) 5.29
H40 DI39 2.1 N40 DO39 32.0 -DO0 to DO39 (HH) 5.26
H41 ADO 2.1 N41 | TOUT | 34.0 (HL) 4.78
. . ) (LL) 4.81
H48 AD7 2.1 CSB (LH) 292
H49 WEB 21 - DOO to DO39 (HL) 2.08
H50 REB 1.0
H51 CSB 1.0 REB (LH) 2.22
H52 TIN 21 - DOO0 to DO39 (HL) 2.08
H53 TEB 4.1 DIO to DI39 (HH) 2.96
- DOO0 to DO39 (LL) 2.73
Equivalent Cells 30497
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 9.522
Address access time t ACA 9.522
Address output hold time |t OH 2.868
CSB access time t csc 3.996
CSB output hold time t csL 1.248 3.744
CSB output set time t CLL 1.332
REB access time t REC 3.996
REB output hold time t REL 1.248 3.744
REB output set time t RLL 1.332

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 14.555
CSB-WEB reset time t CWR 6.128

Write pulse width t wp 6.128
Address setup time t As 5.297
Address hold time t AH 3.130
Input data setup time t DS 3.800
Input data hold time t DH 4.188
WEB access time t WEC 4.482
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Block Type Function Basic RAM
RBKH 512 words x 40 bits Single-port RAM K18F x 10
Logic Diagram
HO1 — DIO DOO0 —— NO1
H40 — DI39 DO39 |— N40
H41 — ADO
H49 —{ ADS8
H50 WEB
H51 REB
H52 CSB
H53 —— TIN TOUT |—— N41
H54 TEB
Truth Table
. X . lIrrelevant
TEB | TIN | DIn | ADn [CSB |WEB |REB |DOn [TOUT Operation DIn : Input data
. ADn : Address data
1 X DIin | ADn 0 0 1 0 X Write CSB : Chip select
1 X Din | ADn 0 0 0 DIn X Write , Read WEB : Write enable
REB : Read enable
1 X X ADn 0 1 0 DOn X Read DOn  Output data
1 X X X 1 X X 0 X Hold TEB : Test enable
1 X X X X 1 1 0 X Hold TIN : Test clock
0 lctock| X | X | X | X | X | X |Resut| TestMode TOUT: Output test
result
Caution WEB or CSB must be high during all address transition.
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO 32.0 IN - OUT MIN. TYP. MAX.
: : : : : : ADO to AD8 (LH) 5.65
H40 DI39 2.1 N40 DO39 32.0 ~DOO0 to DO39 ((:':)) 2‘38
Hfll AI?O 2..1 N41 TOUT 34.0 Ly 596
H49 AD8 2.1 CSB (LH) 2.86
H50 WEB 2.1 -~ DOO0 to DO39 (HL) 2.64
H51 REB 1.0
H52 CSB 2.1 REB (LH) 2.78
H53 TIN 21 -DOO0 to DO39 (HL) 2.79
H54 TEB 4.1 DIO to DI39 (HH) 3.27
-~ DOO to DO39 (LL) 3.18
Equivalent Cells 60499
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HIGH DENSITY SINGLE-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 10.170
Address access time t ACA 10.170
Address output hold time |t OH 1.740
CSB access time t csc 5.148
CSB output hold time t csL 1.584 4.752
CSB output set time t CLL 1.716
REB access time t REC 5.004
REB output hold time t REL 1.674 5.002
REB output set time t RLL 1.668

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 14.555
CSB-WEB reset time t CWR 6.128
Write pulse width t wp 6.128
Address setup time t As 5.297
Address hold time t AH 3.130
Input data setup time t DS 3.800
Input data hold time t DH 4.188
WEB access time t WEC 5.094
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CHAPTER 2

HIGH DENSITY

DUAL-PORT RAM BLOCK

(Soft Macro)
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HIGH DENSITY DUAL-PORT RAM BLOCK

Block Type Function Basic RAM
R947 16 words x 4 bits Dual-port RAM K247 x1
Logic Diagram
HO1—— DIO DOO |—— NO1
H04—— DI3 DO3 |—— NO04
HO5—— WAO RAO |—— HO09
HO8 — WA3 RA3 |—— H12
HlS:g WEB
H14 WSB RSB [O— H15
H16—— TIN TOUT | NO5
H17 TEB
Truth Table
TEB TIN Din WAn |WSB | WEB DMn RAn |[RSB DOn TOUT Operation
1 X DIn | WAnN 0 0 DIn(WAn) | X 1 0 X Write
1 X DIn | WAnN 0 0 DIn(WAnN) | RAn 0 DIn(RAnN) X \Vrite, Read
1 X X X 1 X Hold RAN 0 |DMn(RAN) X Read
1 X X X X 1 Hold RAN 0 |DMn(RAN) X Read
1 X X X 1 X Hold X X X X Hold
1 X X X X 1 Hold X X X X Hold
0 CLOCK | X X X X X X X X RESULT |Test Mode
Caution WEB or WSB must be high during all address transition.
X s Irrelevant WSB : A-port select RAn :B-port address (Read) TEB :Test enable
DIn :Input data WEB : Write enable RSB : B-port select TIN  :Testinput
WAnR : A-port address (Write) DMn : Memory data DOn :Output data TOUT : Test output
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO0 32.0 IN - OUT MIN. TYP. MAX.
H64 D-I3 2:1 Nb4 DbS 3é.0 RAO to RA3 (LH) 3.31
HO5 WAO 2.1 NO5 TOUT 34.0 -DOO0 to DO3 (HH) 3.26
: : : (HL) 3.22
HO08 WA3 2.1 (LL) 3.27
HO09 RAO 2.1
: : : RSB (LH) 1.52
H12 RA3 2.1 -DOO0 to DO3 (HL) 1.66
H13 WEB 2.1
H14 WSB 1.0 DIO to DI3 (HH) 3.00
H15 RSB 1.0 -DOO0 to DO3 (LL) 3.09
H16 TIN 2.1
H17 TEB 2.0
Equivalent Cells 727
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HIGH DENSITY DUAL-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 5.958
Address access time t ACA 5.958
Address output hold time |t OH 1.932
RSB access time t REC 2.736
RSB output hold time t REL 0.996 2.988
RSB output set time t RLL 0.912

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 12.161
WSB-WEB reset time t CWR 3.514
Write pulse width t wp 3.514
Address setup time t AS 5.920
Address hold time t AH 2.728
Input data setup time t DS 3.781
Input data hold time t DH 2.963
WEB access time t WEC 6.066
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HIGH DENSITY DUAL-PORT RAM BLOCK

Block Type Function Basic RAM
R949 32 words x 4 bits Dual-port RAM K249 x1
Logic Diagram
HO1—— DIO DOO |—— NO1
HO4—— DI3 DO3 |—— NO04
HO5—— WAO RAO |—— H10
HO09 — WA4 RA4 |—— H14
HlS:g WEB
H16 WSB RSB [O— H17
H18— TIN TOUT |—— NO5
H19 TEB
Truth Table
TEB TIN Din WAn |WSB | WEB DMn RAn |[RSB DOn TOUT Operation
1 X DIn | WAnN 0 0 DIn(WAn) | X 1 0 X Write
1 X DIn | WAnN 0 0 DIn(WAnN) | RAn 0 DIn(RAnN) X \Vrite, Read
1 X X X 1 X Hold RAN 0 |DMn(RAN) X Read
1 X X X X 1 Hold RAN 0 |DMn(RAN) X Read
1 X X X 1 X Hold X X X X Hold
1 X X X X 1 Hold X X X X Hold
0 CLOCK | X X X X X X X X RESULT |Test Mode
Caution WEB or WSB must be high during all address transition.
X s Irrelevant WSB : A-port select RAn :B-port address (Read) TEB :Test enable
DIn :Input data WEB : Write enable RSB : B-port select TIN  :Testinput
WAnR : A-port address (Write) DMn : Memory data DOn :Output data TOUT : Test output
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO 32.0 IN - OUT MIN. TYP. MAX.
HO4 DI3 2.1 NO4 DO3 32.0 || RAQ to RA5 (LH) 3.44
HO5 WAO 2.1 NO5 TOUT 34.0 || —-DO0toDO3  (HH) 3.49
: : : (HL) 3.51
H09 WAS5 2.1 (LL) 3.46
H10 RAO 2.1
) i : RSB (LH) 1.52
H14 RAS 21 -~DOO0 to DO3  (HL) 1.66
H15 WEB 2.1
H16 WSB 10 DIO to DI3 (HH) 3.21
H18 TIN 2.1
H19 TEB 2.0
Equivalent Cells 1190
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HIGH DENSITY DUAL-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 6.318
Address access time t ACA 6.318
Address output hold time |t OH 2.064
RSB access time t REC 2.736
RSB output hold time t REL 0.996 2.988
RSB output set time t RLL 0.912

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 12.196
WSB-WEB reset time t CWR 3.463
Write pulse width t wp 3.463
Address setup time t AS 6.018
Address hold time t AH 2.715
Input data setup time t DS 3.856
Input data hold time t DH 2.857
WEB access time t WEC 6.372
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HIGH DENSITY DUAL-PORT RAM BLOCK

Block Type Function Basic RAM
R94B 64 words x 4 bits Dual-port RAM K249 x 2
Logic Diagram
HO1—— DIO DOO |—— NO1
H04—— DI3 DO3 |—— NO04
HO5—— WAO RAO |— H11
H10—— WAS5 RA5 |—— H16
Hl?:g WEB
H18 WSB RSB [O— H19
H20—— TIN TOUT | NO5
H21 TEB
Truth Table
TEB TIN Din WAn |WSB | WEB DMn RAn |[RSB DOn TOUT Operation
1 X DIn | WAnN 0 0 DIn(WAn) | X 1 0 X Write
1 X DIn | WAnN 0 0 DIn(WAnN) | RAn 0 DIn(RAnN) X \Vrite, Read
1 X X X 1 X Hold RAN 0 |DMn(RAN) X Read
1 X X X X 1 Hold RAN 0 |DMn(RAN) X Read
1 X X X 1 X Hold X X X X Hold
1 X X X X 1 Hold X X X X Hold
0 CLOCK | X X X X X X X X RESULT |Test Mode
Caution WEB or WSB must be high during all address transition.
X s Irrelevant WSB : A-port select RAn :B-port address (Read) TEB :Test enable
DIn :Input data WEB : Write enable RSB : B-port select TIN  :Testinput
WAnR : A-port address (Write) DMn : Memory data DOn :Output data TOUT : Test output
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO 32.0 IN - OUT MIN. TYP. MAX.
HO4 DI3 2.1 NO4 DO3 32.0 RAD 1O RAS s ((';_I"l'_l)) 3
HO5 WAO NO5 TOUT - '

: : 2:1 34.0 HL) 550
H10 WAS 2.1 (LL) 387
H11 RAO

: : 2.’ ! RSB (LH) 2.17
H16 RAG 21 -~DO0 to DO3  (HL) 2.35
H17 WEB 2.1
H18 WSB 10 DIO to DI3 (HH) 3.49
H19 RSB 1.0 -~DOO0 to DO3  (LL) 3.70
H20 TIN 2.1
H21 TEB 2.0

Equivalent Cells 2164
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HIGH DENSITY DUAL-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 6.966
Address access time t ACA 6.966
Address output hold time |t OH 1.500
RSB access time t REC 3.906
RSB output hold time t REL 1.410 4.230
RSB output set time t RLL 1.302

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 12.196
WSB-WEB reset time t CWR 3.463
Write pulse width t wp 3.463
Address setup time t AS 6.018
Address hold time t AH 2.715
Input data setup time t DS 3.856
Input data hold time t DH 2.857
WEB access time t WEC 7.128
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HIGH DENSITY DUAL-PORT RAM BLOCK

WAnN : A-port address (Write)

DMn :Memory data

DOn :Output data

Block Type Function Basic RAM
R94D 128 words x 4 bits Dual-port RAM K24D x1
Logic Diagram
HO1—— DIO DOO |—— NO1
H04—— DI3 DO3 |—— NO04
HO5—— WAO RAO |— H12
H11—— WA®6 RA6 |—— H18
HlQ:g WEB
H20 WSB RSB [O— H21
H22—— TIN TOUT | NO5
H23 TEB
Truth Table
TEB TIN Din WAn |WSB | WEB DMn RAn |[RSB DOn TOUT Operation
1 X DIn | WAnN 0 0 DIn(WAn) | X 1 0 X Write
1 X DIn | WAnN 0 0 DIn(WAnN) | RAn 0 DIn(RAnN) X \Vrite, Read
1 X X X 1 X Hold RAN 0 |DMn(RAN) X Read
1 X X X X 1 Hold RAN 0 |DMn(RAN) X Read
1 X X X 1 X Hold X X X X Hold
1 X X X X 1 Hold X X X X Hold
0 CLOCK | X X X X X X X X RESULT |Test Mode
Caution WEB or WSB must be high during all address transition.
X s Irrelevant WSB : A-port select RAn :B-port address (Read) TEB :Test enable
DIn :Input data WEB : Write enable RSB : B-port select TIN  :Testinput

TOUT : Test output

Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO0 32.0 IN -~ OUT MIN. TYP. MAX.
HO4 DI3 2.1 NO4 DO3 32.0 || RAOto RA6 (LH) 4.00
HO5 WAO 2.1 NO5 TOuT 34.0 ~DO0to DO3  (HH) 4.05
: : : (HL) 4.02
H11 WAG 2.1 (LL) 3.97
H12 RAO 2.1
; i : RSB (LH) 1.58
H18 RAG 21 ~DO0 to DO3  (HL) 1.72
H19 WEB 2.1
H20 WSB 1.0 DIO to DI3 (HH) 3.89
Ho1 RSB 10 ~DO0 to DO3  (LL) 3.95
H22 TIN 2.1
H23 TEB 2.0
Equivalent Cells 2979
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HIGH DENSITY DUAL-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 7.290
Address access time t ACA 7.290
Address output hold time |t OH 2.382
RSB access time t REC 2.844
RSB output hold time t REL 1.032 3.096
RSB output set time t RLL 0.948

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 12.836
WSB-WEB reset time t CWR 3.964
Write pulse width t wp 3.964
Address setup time t AS 6.157
Address hold time t AH 2.715
Input data setup time t DS 4.276
Input data hold time t DH 2.778
WEB access time t WEC 7.578

Block Library A14683JJ2V0BLO0O

91



HIGH DENSITY DUAL-PORT RAM BLOCK

WAnN : A-port address (Write)

DMn :Memory data

DOn :Output data

Block Type Function Basic RAM
R94F 256 words x 4 bits Dual-port RAM K24D x 2
Logic Diagram
HO1—— DIO DOO |—— NO1
HO04—— DI3 DO3 |—— NO4
HO5—— WAO RAO [|—— H13
H12—— WA7Y RA7 |—— H20
H21:g WEB
H22 WSB RSB [O— H23
H24——( TIN TOUT [ NO5
H25 TEB
Truth Table
TEB TIN Din WAn |WSB | WEB DMn RAn |[RSB DOn TOUT Operation
1 X DIn | WAnN 0 0 DIn(WAn) | X 1 0 X Write
1 X DIn | WAnN 0 0 DIn(WAnN) | RAn 0 DIn(RAnN) X \Vrite, Read
1 X X X 1 X Hold RAN 0 |DMn(RAN) X Read
1 X X X X 1 Hold RAN 0 |DMn(RAN) X Read
1 X X X 1 X Hold X X X X Hold
1 X X X X 1 Hold X X X X Hold
0 CLOCK | X X X X X X X X RESULT |Test Mode
Caution WEB or WSB must be high during all address transition.
X s Irrelevant WSB : A-port select RAn :B-port address (Read) TEB :Test enable
DIn :Input data WEB : Write enable RSB : B-port select TIN  :Testinput

TOUT : Test output

Input Output Switching speed

Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO0 32.0 IN - OUT MIN. TYP. MAX.
HO4 DI3 2.1 NO4 DO3 s20 || A RAT ((,Lm) S
HO5 WAO 2.1 NO5 TOUT 34.0 (HL) 256
H12 WA7 2.1 (tb) 4.39
H13 RAD 21 RSB (LH) 2.24
H20 RA7 )1 ~DO0to DO3  (HL) 2.41
:g; wgg ié DIO to DI3 (HH) 4.18
H23 RSB 1o ~DO0 to DO3  (LL) 4.37
H24 TIN 2.1
H25 TEB 2.0

Equivalent Cells 5692
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HIGH DENSITY DUAL-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 7.902
Address access time t ACA 7.902
Address output hold time |t OH 1.536
RSB access time t REC 4.032
RSB output hold time t REL 1.446 4.338
RSB output set time t RLL 1.344

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 12.836
WSB-WEB reset time t CWR 3.964
Write pulse width t wp 3.964
Address setup time t AS 6.157
Address hold time t AH 2.715
Input data setup time t DS 4.276
Input data hold time t DH 2.778
WEB access time t WEC 8.334
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HIGH DENSITY DUAL-PORT RAM BLOCK

WAnN : A-port address (Write)

DMn :Memory data

DOn :Output data

Block Type Function Basic RAM
R94H 512 words x 4 bits Dual-port RAM K24D x4
Logic Diagram
HO1—— DIO DOO |—— NO1
H04—— DI3 DO3 |—— NO04
HO5—— WAO RAO |— H14
H13—— WAS8 RA8 |—— H22
HZS:Q WEB
H24 WSB RSB [O— H25
H26—— TIN TOUT | NO5
H27 TEB
Truth Table
TEB TIN Din WAn |WSB | WEB DMn RAn |[RSB DOn TOUT Operation
1 X DIn | WAnN 0 0 DIn(WAn) | X 1 0 X Write
1 X DIn | WAnN 0 0 DIn(WAnN) | RAn 0 DIn(RAnN) X \Vrite, Read
1 X X X 1 X Hold RAN 0 |DMn(RAN) X Read
1 X X X X 1 Hold RAN 0 |DMn(RAN) X Read
1 X X X 1 X Hold X X X X Hold
1 X X X X 1 Hold X X X X Hold
0 CLOCK | X X X X X X X X RESULT |Test Mode
Caution WEB or WSB must be high during all address transition.
X s Irrelevant WSB : A-port select RAn :B-port address (Read) TEB :Test enable
DIn :Input data WEB : Write enable RSB : B-port select TIN  :Testinput

TOUT : Test output

Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO0 32.0 IN - OUT MIN. TYP. MAX.
HO4 DI3 2.1 NO4 D03 32.0 RA%g’oRmA% o3 ((le) o
HO5 WAO NO5 TOUT - '

: . 2,'1 34.0 (HL) 3.40
H13 WAS8 2.1 (LL) 4.76
H14 RA

. . 0 2,'1 RSB (LH) 2.68
H22 RAS 21 -DOO0 to DO3 (HL) 3.03
H23 WEB 2.1
Ho4 WSB 10 DIO to DI3 (HH) 4.30
H25 RSB 1.0 -DOO0 to DO3 (LL) 4.73
H26 TIN 2.1
H27 TEB 2.0

Equivalent Cells 11056
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HIGH DENSITY DUAL-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 8.568
Address access time t ACA 8.568
Address output hold time |t OH 2.040
RSB access time t REC 4.824
RSB output hold time t REL 1.818 5.454
RSB output set time t RLL 1.608

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 12.847
WSB-WEB reset time t CWR 3.964
Write pulse width t wp 3.964
Address setup time t AS 6.181
Address hold time t AH 2.702
Input data setup time t DS 4.276
Input data hold time t DH 2.778
WEB access time t WEC 8.982
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HIGH DENSITY DUAL-PORT RAM BLOCK

WAnN : A-port address (Write)

DMn :Memory data

DOn :Output data

Block Type Function Basic RAM
R987 16 words x 8 bits Dual-port RAM K247 x 2
Logic Diagram
HO1—— DIO DOO |—— NO1
H0O8 —— DI7 DO7 |—— NO8
H0O9—— WAO RAO |—— H13
H12—— WA3 RA3 |—— H16
Hl?:g WEB
H18 WSB RSB [O— H19
H20—— TIN TOUT |—— NO9
H21 TEB
Truth Table
TEB TIN Din WAn |WSB | WEB DMn RAn |[RSB DOn TOUT Operation
1 X DIn | WAnN 0 0 DIn(WAn) | X 1 0 X Write
1 X DIn | WAnN 0 0 DIn(WAnN) | RAn 0 DIn(RAnN) X \Vrite, Read
1 X X X 1 X Hold RAN 0 |DMn(RAN) X Read
1 X X X X 1 Hold RAN 0 |DMn(RAN) X Read
1 X X X 1 X Hold X X X X Hold
1 X X X X 1 Hold X X X X Hold
0 CLOCK | X X X X X X X X RESULT |Test Mode
Caution WEB or WSB must be high during all address transition.
X s Irrelevant WSB : A-port select RAn :B-port address (Read) TEB :Test enable
DIn :Input data WEB : Write enable RSB : B-port select TIN  :Testinput

TOUT : Test output

Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol |Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO0 32.0 IN -~ OUT MIN. TYP. MAX.
HO8 DI7 21 NO8 DO7 32.0 ||RAO 0 RA3 (LH) 3.32
HO9 WAO 2.1 NO9 TOUT 340 || —POOt0DO7  (HH) 3.36
; . . (HL) 3.32
H12 WA3 21 (LL) 3.28
H13 RAO )
: : 2,1 RSB (LH) 1.55
H17 WEB 2.1
H18 WSB 1.0 DIO to DI7 (HH) 3.01
H20 TIN 2.1
H21 TEB 2.0
Equivalent Cells 1243
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HIGH DENSITY DUAL-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 6.048
Address access time t ACA 6.048
Address output hold time |t OH 1.968
RSB access time t REC 2.790
RSB output hold time t REL 1.020 3.060
RSB output set time t RLL 0.930

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 12.172
WSB-WEB reset time t CWR 3.514
Write pulse width t wp 3.514
Address setup time t AS 5.944
Address hold time t AH 2.715
Input data setup time t DS 3.781
Input data hold time t DH 2.963
WEB access time t WEC 6.156
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HIGH DENSITY DUAL-PORT RAM BLOCK

WAnN : A-port address (Write)

DMn :Memory data

DOn :Output data

Block Type Function Basic RAM
R989 32 words x 8 bits Dual-port RAM K249 x 2
Logic Diagram
HO1—— DIO DOO |—— NO1
H0O8 —— DI7 DO7 |—— NO8
H0O9—— WAO RAO |— H14
H13—— WA4 RA4 |—— H18
HlQ:g WEB
H20 WSB RSB [O— H21
H22—— TIN TOUT |—— NO9
H23 TEB
Truth Table
TEB TIN Din WAn |WSB | WEB DMn RAn |[RSB DOn TOUT Operation
1 X DIn | WAnN 0 0 DIn(WAn) | X 1 0 X Write
1 X DIn | WAnN 0 0 DIn(WAnN) | RAn 0 DIn(RAnN) X \Vrite, Read
1 X X X 1 X Hold RAN 0 |DMn(RAN) X Read
1 X X X X 1 Hold RAN 0 |DMn(RAN) X Read
1 X X X 1 X Hold X X X X Hold
1 X X X X 1 Hold X X X X Hold
0 CLOCK | X X X X X X X X RESULT |Test Mode
Caution WEB or WSB must be high during all address transition.
X s Irrelevant WSB : A-port select RAn :B-port address (Read) TEB :Test enable
DIn :Input data WEB : Write enable RSB : B-port select TIN  :Testinput

TOUT : Test output

Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol |Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO0 32.0 IN - OUT MIN. TYP. MAX.
: : : : 3 : RAO to RA4 (LH) 3.50
Ho8 DI7 21 NO8 po7 320 11" . p00to DO7  (HH) 3.53
H09 WAO 2.1 N09 TOUT 34.0 (HL) 355
: : : (LL) 3.52
H13 WA4 2.1
H14 RAO 21 RSB (LH) 1.56
: : : -~DO0 to DO7  (HL) 1.72
H18 RA4 21
H19 WEB 2.1 DIO to DI7 (HH) 3.21
H20 WSB 1.0 ~DO0to DO7  (LL) 3.29
H21 RSB 1.0
H22 TIN 2.1
H23 TEB 2.0
Equivalent Cells 2160
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HIGH DENSITY DUAL-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 6.390
Address access time t ACA 6.390
Address output hold time |t OH 2.100
RSB access time t REC 2.808
RSB output hold time t REL 1.032 3.096
RSB output set time t RLL 0.936

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 12.196
WSB-WEB reset time t CWR 3.463
Write pulse width t wp 3.463
Address setup time t AS 6.018
Address hold time t AH 2.715
Input data setup time t DS 3.856
Input data hold time t DH 2.857
WEB access time t WEC 6.498
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HIGH DENSITY DUAL-PORT RAM BLOCK

Block Type Function Basic RAM
R98B 64 words x 8 bits Dual-port RAM K28B x1
Logic Diagram
HO1—— DIO DOO |—— NO1
HO8—— DI7 DO7 |—— NO8
HO9—— WAO RAO [|—— H15
H14—— WAS RA5 |—— H20
H21:g WEB
H22 WSB RSB [O— H23
H24——( TIN TOUT [ NO09
H25 TEB
Truth Table
TEB TIN Din WAn |WSB | WEB DMn RAn |[RSB DOn TOUT Operation
1 X DIn | WAnN 0 0 DIn(WAn) | X 1 0 X Write
1 X DIn | WAnN 0 0 DIn(WAnN) | RAn 0 DIn(RAnN) X \Vrite, Read
1 X X X 1 X Hold RAN 0 |DMn(RAN) X Read
1 X X X X 1 Hold RAN 0 |DMn(RAN) X Read
1 X X X 1 X Hold X X X X Hold
1 X X X X 1 Hold X X X X Hold
0 CLOCK | X X X X X X X X RESULT |Test Mode
Caution WEB or WSB must be high during all address transition.
X s Irrelevant WSB : A-port select RAn :B-port address (Read) TEB :Test enable
DIn :Input data WEB : Write enable RSB : B-port select TIN  :Testinput
WAnR : A-port address (Write) DMn : Memory data DOn :Output data TOUT : Test output
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO0 32.0 IN - OUT MIN. TYP. MAX.
Ho8 DI7 2.1 NOS DO7 32.0 ||RAO to RA5 (LH) 3.97
HO9 WAO 2.1 NO9 TOUT 34.0 || ~DO0t DO7  (HH) 4.02
: . : (HL) 3.96
H14 WAS 2.1 (LL) 3.91
H15 RAO 2.1
) i : RSB (LH) 1.56
H20 RAS 21 ~DOO0 to DO7  (HL) 1.68
H21 WEB 2.1
H22 WSB 10 DIO to DI7 (HH) 3.81
H24 TIN 2.1
H25 TEB 2.0
Equivalent Cells 3023
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HIGH DENSITY DUAL-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 7.236
Address access time t ACA 7.236
Address output hold time |t OH 2.346
RSB access time t REC 2.808
RSB output hold time t REL 1.008 3.024
RSB output set time t RLL 0.936

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 12.812
WSB-WEB reset time t CWR 3.847
Write pulse width t wp 3.847
Address setup time t As 6.250
Address hold time t AH 2.715
Input data setup time t DS 4.130
Input data hold time t DH 2.852
WEB access time t WEC 7.290
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HIGH DENSITY DUAL-PORT RAM BLOCK

Block Type Function Basic RAM
R98D 128 words x 8 bits Dual-port RAM K24D x2
Logic Diagram
HO1—— DIO DOO |—— NO1
HO8 —— DI7 DO7 |—— NO8
HO9—— WAO RAO |—— H16
H15—— WA®6 RA6 |—— H22
H23:g WEB
H24 WSB RSB [O— H25
H26—— TIN TOUT |—— NO9
H27 TEB
Truth Table
TEB TIN Din WAn |WSB | WEB DMn RAn |[RSB DOn TOUT Operation
1 X DIn | WAnN 0 0 DIn(WAn) | X 1 0 X Write
1 X DIn | WAnN 0 0 DIn(WAnN) | RAn 0 DIn(RAnN) X \Vrite, Read
1 X X X 1 X Hold RAN 0 |DMn(RAN) X Read
1 X X X X 1 Hold RAN 0 |DMn(RAN) X Read
1 X X X 1 X Hold X X X X Hold
1 X X X X 1 Hold X X X X Hold
0 CLOCK | X X X X X X X X RESULT |Test Mode
Caution WEB or WSB must be high during all address transition.
X s Irrelevant WSB : A-port select RAn :B-port address (Read) TEB :Test enable
DIn :Input data WEB : Write enable RSB : B-port select TIN  :Testinput
WAnR : A-port address (Write) DMn : Memory data DOn :Output data TOUT : Test output
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO 32.0 IN - OUT MIN. TYP. MAX.
Ho8 DI7 2.1 NOS8 DO7 32.0 || RAOQ to RAB (LH) 4.07
H09 WAO 2.1 NO9 TOUT 34.0 || ~DO0t DO7  (HH) 4.10
: : : (HL) 4.07
H15 WA6 2.1 (LL) 4.04
H16 RAO 2.1
) i : RSB (LH) 1.62
H22 RAG 21 ~DOO0 to DO7  (HL) 1.77
H23 WEB 2.1
Hoa WSB 10 DIO to DI7 (HH) 3.89
H26 TIN 2.1
H27 TEB 2.0
Equivalent Cells 5699
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HIGH DENSITY DUAL-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 7.380
Address access time t ACA 7.380
Address output hold time |t OH 2.424
RSB access time t REC 2.916
RSB output hold time t REL 1.062 3.186
RSB output set time t RLL 0.972

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 12.836
WSB-WEB reset time t CWR 3.964
Write pulse width t wp 3.964
Address setup time t AS 6.157
Address hold time t AH 2.715
Input data setup time t DS 4.276
Input data hold time t DH 2.778
WEB access time t WEC 7.704
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HIGH DENSITY DUAL-PORT RAM BLOCK

Block Type Function Basic RAM
R98F 256 words x 8 bits Dual-port RAM K28F x1
Logic Diagram
HO1—— DIO DOO |—— NO1
H0O8 —— DI7 DO7 |—— NO8
H0O9—— WAO RAO |—— H17
H16 — WA7Y RA7 |—— H24
HZS:g WEB
H26 WSB RSB [O— H27
H28 —— TIN TOUT |—— NO9
H29 TEB
Truth Table
TEB TIN Din WAn |WSB | WEB DMn RAn |[RSB DOn TOUT Operation
1 X DIn | WAnN 0 0 DIn(WAn) | X 1 0 X Write
1 X DIn | WAnN 0 0 DIn(WAnN) | RAn 0 DIn(RAnN) X \Vrite, Read
1 X X X 1 X Hold RAN 0 |DMn(RAN) X Read
1 X X X X 1 Hold RAN 0 |DMn(RAN) X Read
1 X X X 1 X Hold X X X X Hold
1 X X X X 1 Hold X X X X Hold
0 CLOCK | X X X X X X X X RESULT |Test Mode
Caution WEB or WSB must be high during all address transition.
X s Irrelevant WSB : A-port select RAn :B-port address (Read) TEB :Test enable
DIn :Input data WEB : Write enable RSB : B-port select TIN  :Testinput
WAnR : A-port address (Write) DMn : Memory data DOn :Output data TOUT : Test output
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO0 32.0 IN - OUT MIN. TYP. MAX.
Ho8 DI7 2.1 N08 DO7 s20 [|RAOORAT ((,Lm) P
H99 WAO 2:1 NO9 TOUT 34.0 (HL) 435
H16 WA7 2.1 (LL) 4.31
H.17 RAO 2:1 RSB (LH) 1.87
Hoa RA7 -~ ~DOO0 to DO7  (HL) 2.08
:gg wgg ié DIO to DI7 (HH) 3.97
Ho7 RSB 10 ~DO0 to DO7  (LL) 4.04
H28 TIN 2.1
H29 TEB 2.0
Equivalent Cells 9504
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HIGH DENSITY DUAL-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 7.956
Address access time t ACA 7.956
Address output hold time |t OH 2.586
RSB access time t REC 3.366
RSB output hold time t REL 1.248 3.744
RSB output set time t RLL 1.122

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 14.004
WSB-WEB reset time t CWR 5.096
Write pulse width t wp 5.096
Address setup time t AS 6.205
Address hold time t AH 2.702
Input data setup time t DS 3.913
Input data hold time t DH 3.494
WEB access time t WEC 8.298
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HIGH DENSITY DUAL-PORT RAM BLOCK

WAnN : A-port address (Write)

DMn :Memory data

DOn :Output data

Block Type Function Basic RAM
R9AB 64 words x 10 bits Dual-port RAM K2AB x1
Logic Diagram
HO1—— DIO DOO |—— NO1
H10—— DI9 DO9 |—— N10
H11——- WAO RAO |—— H17
H16 — WAS5 RA5 |—— H22
H23:g WEB
H24 WSB RSB [O— H25
H26—— TIN TOUT |— N11
H27 TEB
Truth Table
TEB TIN Din WAn |WSB | WEB DMn RAn |[RSB DOn TOUT Operation
1 X DIn | WAnN 0 0 DIn(WAn) | X 1 0 X Write
1 X DIn | WAnN 0 0 DIn(WAnN) | RAn 0 DIn(RAnN) X \Vrite, Read
1 X X X 1 X Hold RAN 0 |DMn(RAN) X Read
1 X X X X 1 Hold RAN 0 |DMn(RAN) X Read
1 X X X 1 X Hold X X X X Hold
1 X X X X 1 Hold X X X X Hold
0 CLOCK | X X X X X X X X RESULT |Test Mode
Caution WEB or WSB must be high during all address transition.
X s Irrelevant WSB : A-port select RAn :B-port address (Read) TEB :Test enable
DIn :Input data WEB : Write enable RSB : B-port select TIN  :Testinput

TOUT : Test output

Input Output Switching speed
Name Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO0 32.0 IN - OUT MIN. TYP. MAX.
Hio D.|9 21 N-10 Dbg 32.0 RAO to RAS (LH) 4.48
H11 WAO 2.1 N11 TOUT 34.0 -DO0 to DO9  (HH) 4.53
: : : (HL) 4.36
H16 WA5 2.1 (LL) 4.31
H17 RAO 2.1
: : : RSB (LH) 1.75
H22 RAS 2.1 - DOO0 to DO9 (HL) 1.90
H23 WEB 2.1
H24 WSB 1.0 DIO to DI9 (HH) 3.81
H25 RSB 1.0 -DOO0 to DO9  (LL) 3.79
H26 TIN 2.1
H27 TEB 2.0
Equivalent Cells 3494
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HIGH DENSITY DUAL-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 8.154
Address access time t ACA 8.154
Address output hold time |t OH 2.586
RSB access time t REC 3.150
RSB output hold time t REL 1.140 3.420
RSB output set time t RLL 1.050

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 13.509
WSB-WEB reset time t CWR 4.302
Write pulse width t wp 4.302
Address setup time t AS 6.492
Address hold time t AH 2.715
Input data setup time t DS 3.872
Input data hold time t DH 3.119
WEB access time t WEC 7.884
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HIGH DENSITY DUAL-PORT RAM BLOCK

Block Type Function Basic RAM
RO9AD 128 words x 10 bits Dual-port RAM K2AB x 2
Logic Diagram
HO1—— DIO DOO |—— NO1
H10—— DI9 DO9 |—— N10
H11——- WAO RAO |—— H18
H17—— WA®6 RA6 |—— H24
HZS:g WEB
H26 WSB RSB [O— H27
H28 —— TIN TOUT |— N11
H29 TEB
Truth Table
TEB TIN Din WAn |WSB | WEB DMn RAn |[RSB DOn TOUT Operation
1 X DIn | WAnN 0 0 DIn(WAn) | X 1 0 X Write
1 X DIn | WAnN 0 0 DIn(WAnN) | RAn 0 DIn(RAnN) X \Vrite, Read
1 X X X 1 X Hold RAN 0 |DMn(RAN) X Read
1 X X X X 1 Hold RAN 0 |DMn(RAN) X Read
1 X X X 1 X Hold X X X X Hold
1 X X X X 1 Hold X X X X Hold
0 CLOCK | X X X X X X X X RESULT |Test Mode
Caution WEB or WSB must be high during all address transition.
X s Irrelevant WSB : A-port select RAn :B-port address (Read) TEB :Test enable
DIn :Input data WEB : Write enable RSB : B-port select TIN  :Testinput
WAnR : A-port address (Write) DMn : Memory data DOn :Output data TOUT : Test output
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO0 32.0 IN - OUT MIN. TYP. MAX.
H10 DI9 2.1 N10 DOY 32.0 ||RAO to RAG (LH) 4.81
H11 WAO 2.1 N1l TOUT 340 || ~DO0toDO9  (HH) 4.83
: : : (HL) 2.74
H17 WA6 2.1 (LL) 4.73
H18 RAO 2.1
) i : RSB (LH) 2.40
H24 RAG6 21 ~DOO0 to DO9  (HL) 2.59
H25 WEB 2.1
H26 WSB 10 DIO to DI9 (HH) 4.11
H28 TIN 2.1
H29 TEB 2.0
Equivalent Cells 6703
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HIGH DENSITY DUAL-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 8.694
Address access time t ACA 8.694
Address output hold time |t OH 1.644
RSB access time t REC 4.320
RSB output hold time t REL 1.554 4.662
RSB output set time t RLL 1.440

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 13.509
WSB-WEB reset time t CWR 4.302
Write pulse width t wp 4.302
Address setup time t AS 6.492
Address hold time t AH 2.715
Input data setup time t DS 3.872
Input data hold time t DH 3.119
WEB access time t WEC 8.658
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HIGH DENSITY DUAL-PORT RAM BLOCK

WAnN : A-port address (Write)

DMn :Memory data

DOn :Output data

Block Type Function Basic RAM
R9C7 16 words x 16 bits Dual-port RAM K247 x4
Logic Diagram
HO1—— DIO DOO |—— NO1
H16 —— DI15 DO15 |—— N16
H17—— WAO RAO |— H21
H20 —— WA3 RA3 |—— H24
HZS:g WEB
H26 WSB RSB [O— H27
H28 —— TIN TOUT | N17
H29 TEB
Truth Table
TEB TIN Din WAn |WSB | WEB DMn RAn |[RSB DOn TOUT Operation
1 X DIn | WAnN 0 0 DIn(WAn) | X 1 0 X Write
1 X DIn | WAnN 0 0 DIn(WAnN) | RAn 0 DIn(RAnN) X \Vrite, Read
1 X X X 1 X Hold RAN 0 |DMn(RAN) X Read
1 X X X X 1 Hold RAN 0 |DMn(RAN) X Read
1 X X X 1 X Hold X X X X Hold
1 X X X X 1 Hold X X X X Hold
0 CLOCK | X X X X X X X X RESULT |Test Mode
Caution WEB or WSB must be high during all address transition.
X s Irrelevant WSB : A-port select RAn :B-port address (Read) TEB :Test enable
DIn :Input data WEB : Write enable RSB : B-port select TIN  :Testinput

TOUT : Test output

Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO0 32.0 IN - OUT MIN. TYP. MAX.
H16 DI15 2.1 N16 DO15 32.0 || RAO o RA3 (LH) 3.43
H17 WAO 2.1 N17 TOouT 34.0 ~DO0 to DO15  (HH) 3.44
: : : (HL) 3.39
H20 WA3 2.1 (LL) 3.38
H21 RAO 2.1
: : : RSB (LH) 1.63
Hoa RA3 21 -~ DOO0 to DO15 (HL) 1.79
H25 WEB 2.1
H26 WSB 1.0 DIO to DI15 (HH) 3.010
Ho7 RSB 10 -~ DOO0 to DO15  (LL) 3.150
H28 TIN 2.1
H29 TEB 2.0
Equivalent Cells 2291
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HIGH DENSITY DUAL-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 6.192
Address access time t ACA 6.192
Address output hold time |t OH 2.028
RSB access time t REC 2.934
RSB output hold time t REL 1.074 3.222
RSB output set time t RLL 0.978

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 12.172
WSB-WEB reset time t CWR 3.514
Write pulse width t wp 3.514
Address setup time t AS 5.944
Address hold time t AH 2.715
Input data setup time t DS 3.781
Input data hold time t DH 2.963
WEB access time t WEC 6.372
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HIGH DENSITY DUAL-PORT RAM BLOCK

WAnN : A-port address (Write)

DMn :Memory data

DOn :Output data

Block Type Function Basic RAM
R9C9 32 words x 16 bits Dual-port RAM K249 x4
Logic Diagram
HO1—— DIO DOO |—— NO1
H16 —— DI15 DO15 |—— N16
H17—— WAO RAO |—— H22
H21—— WA4 RA4 —— H26
HZY:g WEB
H28 WSB RSB [O— H29
H30—— TIN TOUT | N17
H31 TEB
Truth Table
TEB TIN Din WAn |WSB | WEB DMn RAn |[RSB DOn TOUT Operation
1 X DIn | WAnN 0 0 DIn(WAn) | X 1 0 X Write
1 X DIn | WAnN 0 0 DIn(WAnN) | RAn 0 DIn(RAnN) X \Vrite, Read
1 X X X 1 X Hold RAN 0 |DMn(RAN) X Read
1 X X X X 1 Hold RAN 0 |DMn(RAN) X Read
1 X X X 1 X Hold X X X X Hold
1 X X X X 1 Hold X X X X Hold
0 CLOCK | X X X X X X X X RESULT |Test Mode
Caution WEB or WSB must be high during all address transition.
X s Irrelevant WSB : A-port select RAn :B-port address (Read) TEB :Test enable
DIn :Input data WEB : Write enable RSB : B-port select TIN  :Testinput

TOUT : Test output

Input Output Switching speed

Name | Symbol | Fan-in Name | Symbol |Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO0 32.0 IN - OUT MIN. TYP. MAX.
s | ome |z || owe oo | oo || MORTL,L G) T
H_17 WAO 2:1 N17 TOUT 34.0 - (HD) o
H21 WA4 2.1 (LL) 3.63
H22 RAO 2;'1 RSB (LH) 1.64
H26 RA4 21 ~DOO0 to DO15  (HL) 1.80
:% wgg i:é DIO to DI15 (HH) 3.22
H29 RSB 1.0 -DOO0 to DO15 (LL) 3.30

H30 TIN 2.1

H31 TEB 2.0

Equivalent Cells 4104
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HIGH DENSITY DUAL-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 6.532
Address access time t ACA 6.532
Address output hold time |t OH 2.172
RSB access time t REC 2.952
RSB output hold time t REL 1.080 3.240
RSB output set time t RLL 0.984

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 12.196
WSB-WEB reset time t CWR 3.463
Write pulse width t wp 3.463
Address setup time t As 6.018
Address hold time t AH 2.715
Input data setup time t DS 3.856
Input data hold time t DH 2.857
WEB access time t WEC 6.696
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HIGH DENSITY DUAL-PORT RAM BLOCK

WAnN : A-port address (Write)

DMn :Memory data

DOn :Output data

Block Type Function Basic RAM
R9CB 64 words x 16 bits Dual-port RAM K28B x 2
Logic Diagram
HO1—— DIO DOO |—— NO1
H16 —— DI15 DO15 |—— N16
H17—— WAO RAO |—— H23
H22 —— WAS5 RA5 |—— H28
H29:g WEB
H30 WSB RSB [O— H31
H32—— TIN TOUT | N17
H33 TEB
Truth Table
TEB TIN Din WAn |WSB | WEB DMn RAn |[RSB DOn TOUT Operation
1 X DIn | WAnN 0 0 DIn(WAn) | X 1 0 X Write
1 X DIn | WAnN 0 0 DIn(WAnN) | RAn 0 DIn(RAnN) X \Vrite, Read
1 X X X 1 X Hold RAN 0 |DMn(RAN) X Read
1 X X X X 1 Hold RAN 0 |DMn(RAN) X Read
1 X X X 1 X Hold X X X X Hold
1 X X X X 1 Hold X X X X Hold
0 CLOCK | X X X X X X X X RESULT |Test Mode
Caution WEB or WSB must be high during all address transition.
X s Irrelevant WSB : A-port select RAn :B-port address (Read) TEB :Test enable
DIn :Input data WEB : Write enable RSB : B-port select TIN  :Testinput

TOUT : Test output

Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO0 32.0 IN - OUT MIN. TYP. MAX.
H16 DI15 2.1 N16 DO15 32.0 || RAO o RAS (LH) 4.03
H17 WAO 2.1 N17 TOouT 34.0 ~DO0 to DO15  (HH) 4.06
: : : (HL) 4.00
H22 WAS5 2.1 (LL) 3.97
H23 RAO 2.1
: : : RSB (LH) 1.61
H28 RAS5 21 -~ DOO0 to DO15 (HL) 1.74
H29 WEB 2.1
H30 WSB 1.0 DIO to DI15 (HH) 3.81
H31 RSB 10 -~ DOO0 to DO15  (LL) 3.78
H32 TIN 2.1
H33 TEB 2.0
Equivalent Cells 5802
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HIGH DENSITY DUAL-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 7.308
Address access time t ACA 7.308
Address output hold time |t OH 2.382
RSB access time t REC 2.898
RSB output hold time t REL 1.044 3.132
RSB output set time t RLL 0.966

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 12.812
WSB-WEB reset time t CWR 3.847
Write pulse width t wp 3.847
Address setup time t AS 6.250
Address hold time t AH 2.715
Input data setup time t DS 4.130
Input data hold time t DH 2.852
WEB access time t WEC 7.416
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HIGH DENSITY DUAL-PORT RAM BLOCK

Block Type Function Basic RAM
R9CD 128 words x 16 bits Dual-port RAM K24D x4
Logic Diagram
HO1—— DIO DOO |—— NO1
H16 —— DI15 DO15 |—— N16
H17—— WAO RAO |— H24
H23—— WA®6 RA6 |—— H30
H31:g WEB
H32 WSB RSB [O— H33
H34——/ TIN TOUT | N17
H35 TEB
Truth Table
TEB TIN Din WAn |WSB | WEB DMn RAn |[RSB DOn TOUT Operation
1 X DIn | WAnN 0 0 DIn(WAn) | X 1 0 X Write
1 X DIn | WAnN 0 0 DIn(WAnN) | RAn 0 DIn(RAnN) X \Vrite, Read
1 X X X 1 X Hold RAN 0 |DMn(RAN) X Read
1 X X X X 1 Hold RAN 0 |DMn(RAN) X Read
1 X X X 1 X Hold X X X X Hold
1 X X X X 1 Hold X X X X Hold
0 CLOCK | X X X X X X X X RESULT |Test Mode
Caution WEB or WSB must be high during all address transition.
X s Irrelevant WSB : A-port select RAn :B-port address (Read) TEB :Test enable
DIn :Input data WEB : Write enable RSB : B-port select TIN  :Testinput
WAnR : A-port address (Write) DMn : Memory data DOn :Output data TOUT : Test output
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO 32.0 IN - OUT MIN. TYP. MAX.
H16 DI15 2.1 N16 DO15 32.0 || RAO to RAG (LH) 4.22
H17 WAO 2.1 N17 TOUT 34.0 || ~DO0t0 DO15S (HH) 4.22
: : : (HL) 4.18
H23 WA6 2.1 (LL) 4.18
H24 RAO 2.1
) i : RSB (LH) 1.72
H30 RAG 21 ~DO0 to DO15  (HL) 1.89
H31 WEB 2.1
H32 WSB 10 DIO to DI15 (HH) 3.90
H34 TIN 2.1
H35 TEB 2.0
Equivalent Cells 11119
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HIGH DENSITY DUAL-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 7.596
Address access time t ACA 7.596
Address output hold time |t OH 2.508
RSB access time t REC 3.096
RSB output hold time t REL 1.134 3.402
RSB output set time t RLL 1.032

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 12.847
WSB-WEB reset time t CWR 3.964
Write pulse width t wp 3.964
Address setup time t AS 6.181
Address hold time t AH 2.702
Input data setup time t DS 4.276
Input data hold time t DH 2.778
WEB access time t WEC 7.956
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HIGH DENSITY DUAL-PORT RAM BLOCK

WAnN : A-port address (Write)

DMn :Memory data

DOn :Output data

Block Type Function Basic RAM
ROCF 256 words x 16 bits Dual-port RAM K28F x 2
Logic Diagram
HO1—— DIO DOO |—— NO1
H16 —— DI15 DO15 |—— N16
H17—— WAO RAO H25
H24—— WA7Y RA7 H32
H33:g WEB
H34 WSB RSB [O— H35
H36—— TIN TOUT N17
H37 TEB
Truth Table
TEB TIN Din WAn |WSB | WEB DMn RAn |[RSB DOn TOUT Operation
1 X DIn | WAnN 0 0 DIn(WAn) | X 1 0 X Write
1 X DIn | WAnN 0 0 DIn(WAnN) | RAn 0 DIn(RAnN) X \Vrite, Read
1 X X X 1 X Hold RAN 0 |DMn(RAN) X Read
1 X X X X 1 Hold RAN 0 |DMn(RAN) X Read
1 X X X 1 X Hold X X X X Hold
1 X X X X 1 Hold X X X X Hold
0 CLOCK | X X X X X X X X RESULT |Test Mode
Caution WEB or WSB must be high during all address transition.
X s Irrelevant WSB : A-port select RAn :B-port address (Read) TEB :Test enable
DIn :Input data WEB : Write enable RSB : B-port select TIN  :Testinput

TOUT : Test output

Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO0 32.0 IN - OUT MIN. TYP. MAX.
: : 3 : 1 : RAO to RA7 (LH) 4.46
H16 DI15 2.1 N16 DO15 32.0 D00 to DO15  (HH) 4.48
H17 WAO 2.1 N17 TOUT 34.0 (HL) 4.42
: : 3 (LL) 4.40
H24 WA7 2.1
H25 RAO 21 RSB (LH) 1.93
: : : -~ DOO0 to DO15 (HL) 2.14
H32 RA7 2.1
H33 WEB 2.1 DIO to DI15 (HH) 3.98
H34 WsB 1.0 ~DOO0 to DO15 (LL) 4.05
H35 RSB 1.0
H36 TIN 2.1
H37 TEB 2.0
Equivalent Cells 18708
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HIGH DENSITY DUAL-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 8.064
Address access time t ACA 8.064
Address output hold time |t OH 2.640
RSB access time t REC 3.474
RSB output hold time t REL 1.284 3.852
RSB output set time t RLL 1.158

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 14.027
WSB-WEB reset time t CWR 5.096
Write pulse width t wp 5.096
Address setup time t AS 6.229
Address hold time t AH 2.702
Input data setup time t DS 3.913
Input data hold time t DH 3.494
WEB access time t WEC 8.460

Block Library A14683JJ2V0BLO0O

119



HIGH DENSITY DUAL-PORT RAM BLOCK

Block Type Function Basic RAM
ROEB 64 words x 20 bits Dual-port RAM K2AB x 2
Logic Diagram
HO1—— DIO DOO |—— NO1
H20—— DI19 DO19 |—— N20
H21—— WAO RAO |—— H27
H26 —— WA5 RA5 |—— H32
HSS:g WEB
H34 WSB RSB [O— H35
H36—— TIN TOUT |— N21
H37 TEB
Truth Table
TEB TIN Din WAn |WSB | WEB DMn RAn |[RSB DOn TOUT Operation
1 X DIn | WAnN 0 0 DIn(WAn) | X 1 0 X Write
1 X DIn | WAnN 0 0 DIn(WAnN) | RAn 0 DIn(RAnN) X \Vrite, Read
1 X X X 1 X Hold RAN 0 |DMn(RAN) X Read
1 X X X X 1 Hold RAN 0 |DMn(RAN) X Read
1 X X X 1 X Hold X X X X Hold
1 X X X X 1 Hold X X X X Hold
0 CLOCK | X X X X X X X X RESULT |Test Mode
Caution WEB or WSB must be high during all address transition.
X s Irrelevant WSB : A-port select RAn :B-port address (Read) TEB :Test enable
DIn :Input data WEB : Write enable RSB : B-port select TIN  :Testinput
WAnR : A-port address (Write) DMn : Memory data DOn :Output data TOUT : Test output
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO0 32.0 IN - OUT MIN. TYP. MAX.
H20 DI19 2.1 N20 | DO19 | 32.0 ||RAQt0RAS (LH) 4.55
H21 WAO 2.1 N21 TOUT 34.0 || —DOO0to DO19 (HH) 4.59
: : : (HL) 4.42
H26 WA5 2.1 (LL) 4.38
H27 RAO 2.1
) i : RSB (LH) 1.79
H32 RAS 21 ~DO0 to DO19  (HL) 1.96
H33 WEB 2.1
H34 WSB 10 DIO to DI19 (HH) 3.81
H36 TIN 2.1
H37 TEB 2.0
Equivalent Cells 6748
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HIGH DENSITY DUAL-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 8.262
Address access time t ACA 8.262
Address output hold time |t OH 2.628
RSB access time t REC 3.222
RSB output hold time t REL 1.176 3.528
RSB output set time t RLL 1.074

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 13.509
WSB-WEB reset time t CWR 4.302
Write pulse width t wp 4.302
Address setup time t AS 6.492
Address hold time t AH 2.715
Input data setup time t DS 3.872
Input data hold time t DH 3.119
WEB access time t WEC 8.028
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HIGH DENSITY DUAL-PORT RAM BLOCK

Block Type Function Basic RAM
R9ED 128 words x 20 bits Dual-port RAM K2AB x4
Logic Diagram
HO1—— DIO DOO |—— NO1
H20—— DI19 DO19 |—— N20
H21—— WAO RAO |—— H28
H27 —— WA®6 RA6 |—— H34
HSS:g WEB
H36 WSB RSB [O— H37
H38— TIN TOUT |— N21
H39 TEB
Truth Table
TEB TIN Din WAn |WSB | WEB DMn RAn |[RSB DOn TOUT Operation
1 X DIn | WAnN 0 0 DIn(WAn) | X 1 0 X Write
1 X DIn | WAnN 0 0 DIn(WAnN) | RAn 0 DIn(RAnN) X \Vrite, Read
1 X X X 1 X Hold RAN 0 |DMn(RAN) X Read
1 X X X X 1 Hold RAN 0 |DMn(RAN) X Read
1 X X X 1 X Hold X X X X Hold
1 X X X X 1 Hold X X X X Hold
0 CLOCK | X X X X X X X X RESULT |Test Mode
Caution WEB or WSB must be high during all address transition.
X s Irrelevant WSB : A-port select RAn :B-port address (Read) TEB :Test enable
DIn :Input data WEB : Write enable RSB : B-port select TIN  :Testinput
WAnR : A-port address (Write) DMn : Memory data DOn :Output data TOUT : Test output
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO0 32.0 IN - OUT MIN. TYP. MAX.
H20 DI19 2.1 N20 | DO19 | 32.0 |/RAO10RAG (LH) 4.96
H21 WAO 2.1 N21 | TOuT | 340 || ~DPO0tDOL9 (HH) 4.93
: : : (HL) 2.82
H27 WAG 2.1 (LL) 4.89
H28 RAO 2.1
: : : RSB (LH) 2.47
H3a RAG 21 ~DOO0 to DO19 (HL) 2.65
H35 WEB 2.1
H36 WSB 10 DIO to DI19 (HH) 4.11
H37 RSB 10 ~DOO0 to DO19  (LL) 4.23
H38 TIN 2.1
H39 TEB 2.0
Equivalent Cells 13118
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HIGH DENSITY DUAL-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 8.928
Address access time t ACA 8.928
Address output hold time |t OH 1.692
RSB access time t REC 4.446
RSB output hold time t REL 1.590 4.770
RSB output set time t RLL 1.482

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 13.520
WSB-WEB reset time t CWR 4.302
Write pulse width t wp 4.302
Address setup time t AS 6.515
Address hold time t AH 2.702
Input data setup time t DS 3.872
Input data hold time t DH 3.119
WEB access time t WEC 8.910
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HIGH DENSITY DUAL-PORT RAM BLOCK

WAnN : A-port address (Write)

DMn :Memory data

DOn :Output data

Block Type Function Basic RAM
ROH7 16 words x 32 bits Dual-port RAM K247 x 8
Logic Diagram
HO1—— DIO DOO |—— NO1
H32—— DI31 DO31 |—— N32
H33—— WAO RAO |—— H37
H36 — WA3 RA3 |—— H40
H41:g WEB
H42 WSB RSB [O— H43
H44——/ TIN TOUT | N33
H45 TEB
Truth Table
TEB TIN Din WAn |WSB | WEB DMn RAn |[RSB DOn TOUT Operation
1 X DIn | WAnN 0 0 DIn(WAn) | X 1 0 X Write
1 X DIn | WAnN 0 0 DIn(WAnN) | RAn 0 DIn(RAnN) X \Vrite, Read
1 X X X 1 X Hold RAN 0 |DMn(RAN) X Read
1 X X X X 1 Hold RAN 0 |DMn(RAN) X Read
1 X X X 1 X Hold X X X X Hold
1 X X X X 1 Hold X X X X Hold
0 CLOCK | X X X X X X X X RESULT |Test Mode
Caution WEB or WSB must be high during all address transition.
X s Irrelevant WSB : A-port select RAn :B-port address (Read) TEB :Test enable
DIn :Input data WEB : Write enable RSB : B-port select TIN  :Testinput

TOUT : Test output

Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO0 32.0 IN - OUT MIN. TYP. MAX.
H32 DI31 2.1 N32 DO31 | 320 ||RAOWRA3 (LH) 3.66
H33 WAO 2.1 N33 | TOUT | 340 || —PO0tDO31 (HH) 3.61

: : : (HL) 3.57
H36 WA3 2.1 (LL) 362
H37 RAO .

: : 2,1 RSB (LH) 1.77
H40 RA3 21 -~DOO0 to DO31 (HL) 1.97
H41 WEB 2.1
Ha2 WSB 10 DIO to DI31 (HH) 3.01
Ha3 RSB 10 -~DOO0 to DO31 (LL) 3.10
H44 TIN 2.1
H45 TEB 2.0

Equivalent Cells 4363
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HIGH DENSITY DUAL-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 6.588
Address access time t ACA 6.588
Address output hold time |t OH 2.142
RSB access time t REC 3.186
RSB output hold time t REL 1.182 3.546
RSB output set time t RLL 1.062

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 12.172
WSB-WEB reset time t CWR 3.514
Write pulse width t wp 3.514
Address setup time t AS 5.944
Address hold time t AH 2.715
Input data setup time t DS 3.781
Input data hold time t DH 2.963
WEB access time t WEC 6.462
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HIGH DENSITY DUAL-PORT RAM BLOCK

Block Type Function Basic RAM
R9H9 32 words x 32 bits Dual-port RAM K249 x 8
Logic Diagram
HO1—— DIO DOO |—— NO1
H32—— DI31 DO31 |— N32
H33—— WAO RAO |—— H38
H37—— WA4 RA4 |—— H42
H43:g WEB
H44 WSB RSB [O— H45
H46—— TIN TOUT | N33
H47 TEB
Truth Table
TEB TIN Din WAn |WSB | WEB DMn RAn |[RSB DOn TOUT Operation
1 X DIn | WAnN 0 0 DIn(WAn) | X 1 0 X Write
1 X DIn | WAnN 0 0 DIn(WAnN) | RAn 0 DIn(RAnN) X \Vrite, Read
1 X X X 1 X Hold RAN 0 |DMn(RAN) X Read
1 X X X X 1 Hold RAN 0 |DMn(RAN) X Read
1 X X X 1 X Hold X X X X Hold
1 X X X X 1 Hold X X X X Hold
0 CLOCK | X X X X X X X X RESULT |Test Mode
Caution WEB or WSB must be high during all address transition.
X s Irrelevant WSB : A-port select RAn :B-port address (Read) TEB :Test enable
DIn :Input data WEB : Write enable RSB : B-port select TIN  :Testinput
WAnR : A-port address (Write) DMn : Memory data DOn :Output data TOUT : Test output
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO 32.0 IN - OUT MIN. TYP. MAX.
: : : : : : RAO to RA4 (LH) 3.87
H32 DI31 21 N32 DO31 320 11" . D0O0 to DO31  (HH) 3.81
H33 WAO 2.1 N33 TouT 34.0 (HL) 383
: : : (LL) 3.89
H37 WA4 2.1
H38 RAO 21 RSB (LH) 1.81
: : : - DOO0 to DO31 (HL) 2.01
H42 RA4 2.1
H43 WEB 2.1 DIO to DI31 (HH) 3.22
H44 WsB 1.0 - DOO0 to DO31  (LL) 3.30
H45 RSB 1.0
H46 TIN 2.1
H47 TEB 2.0
Equivalent Cells 7968
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HIGH DENSITY DUAL-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 7.002
Address access time t ACA 7.002
Address output hold time |t OH 2.286
RSB access time t REC 3.258
RSB output hold time t REL 1.206 3.618
RSB output set time t RLL 1.086

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 12.196
WSB-WEB reset time t CWR 3.463
Write pulse width t wp 3.463
Address setup time t As 6.018
Address hold time t AH 2.715
Input data setup time t DS 3.856
Input data hold time t DH 2.857
WEB access time t WEC 6.822
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HIGH DENSITY DUAL-PORT RAM BLOCK

WAnN : A-port address (Write)

DMn :Memory data

DOn :Output data

Block Type Function Basic RAM
ROHB 64 words x 32 bits Dual-port RAM K28B x4
Logic Diagram
HO1—— DIO DOO |—— NO1
H32—— DI31 DO31 |—— N32
H33—— WAO RAO |—— H39
H38 —— WAS RAS5 |—— H44
H45:g WEB
H46 WSB RSB [O— H47
H48 —— TIN TOUT | N33
H49 TEB
Truth Table
TEB TIN Din WAn |WSB | WEB DMn RAn |[RSB DOn TOUT Operation
1 X DIn | WAnN 0 0 DIn(WAn) | X 1 0 X Write
1 X DIn | WAnN 0 0 DIn(WAnN) | RAn 0 DIn(RAnN) X \Vrite, Read
1 X X X 1 X Hold RAN 0 |DMn(RAN) X Read
1 X X X X 1 Hold RAN 0 |DMn(RAN) X Read
1 X X X 1 X Hold X X X X Hold
1 X X X X 1 Hold X X X X Hold
0 CLOCK | X X X X X X X X RESULT |Test Mode
Caution WEB or WSB must be high during all address transition.
X s Irrelevant WSB : A-port select RAn :B-port address (Read) TEB :Test enable
DIn :Input data WEB : Write enable RSB : B-port select TIN  :Testinput

TOUT : Test output

Input Output Switching speed

Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 2.1 NO1 DOO0 32.0 IN - OUT MIN. TYP. MAX.
H32 DI31 2.1 N32 DO31 | 320 RAD WO RAS os1 ((le) e
H§3 WAO 2:1 N33 TOUT 34.0 (HL) 412
H38 WAS 2.1 (LL) 4.12
H_39 R’_B‘O 2,'1 RSB (LH) 1.70
Ha4 RAS 21 ~DOO0 to DO31 (HL) 1.86
i wen 2 DIO to DI31 (HH) 3.82
H4T RSE 10 -~DOO0 to DO31 (LL) 3.78
H48 TIN 2.1
H49 TEB 2.0

Equivalent Cells 11341
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HIGH DENSITY DUAL-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 7.524
Address access time t ACA 7.524
Address output hold time |t OH 2.472
RSB access time t REC 3.060
RSB output hold time t REL 1.116 3.348
RSB output set time t RLL 1.020

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 12.823
WSB-WEB reset time t CWR 3.847
Write pulse width t wp 3.847
Address setup time t As 6.273
Address hold time t AH 2.702
Input data setup time t DS 4.130
Input data hold time t DH 2.852
WEB access time t WEC 7.668
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HIGH DENSITY DUAL-PORT RAM BLOCK

Block Type Function Basic RAM
R9KB 64 words x 40 bits Dual-port RAM K2AB x4
Logic Diagram
HO1—— DIO DOO |—— NO1
H40—— DI39 DO39 |—— N40
H41——- WAO RAO |—— H47
H46 — WAS RA5 |—— H52
H53:g WEB
H54 WSB RSB [O— H55
H56—— TIN TOUT | N41
H57 TEB
Truth Table
TEB TIN Din WAn |WSB | WEB DMn RAn |[RSB DOn TOUT Operation
1 X DIn | WAnN 0 0 DIn(WAn) | X 1 0 X Write
1 X DIn | WAnN 0 0 DIn(WAnN) | RAn 0 DIn(RAnN) X \Vrite, Read
1 X X X 1 X Hold RAN 0 |DMn(RAN) X Read
1 X X X X 1 Hold RAN 0 |DMn(RAN) X Read
1 X X X 1 X Hold X X X X Hold
1 X X X X 1 Hold X X X X Hold
0 CLOCK | X X X X X X X X RESULT |Test Mode
Caution WEB or WSB must be high during all address transition.
X s Irrelevant WSB : A-port select RAn :B-port address (Read) TEB :Test enable
DIn :Input data WEB : Write enable RSB : B-port select TIN  :Testinput

WAnR : A-port address (Write) DMn : Memory data DOn :Output data TOUT : Test output
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
Ho1 DIO 2.1 NO1 DOO 32.0 IN - OuUT MIN. TYP. MAX.
HA40 DI39 2.1 N40 DO39 32.0 || RAOto RAS (LH) 4.70
H41 WAO 2.1 N41 TOUT 34.0 -DOO0 to DO39  (HH) 4.69
: : : (HL) 4.52
H46 WA5 2.1 (LL) 4.53
H47 RAO 2.1
: : : RSB (LH) 1.89
H52 RA5 2.1 -DOO0 to DO39 (HL) 2.07
H53 WEB 2.1
H54 WSB 1.0 DIO to DI39 (HH) 3.82
H55 RSB 1.0 -~DO0 to DO39  (LL) 3.80
H56 TIN 2.1
H57 TEB 2.0
Equivalent Cells 13237
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HIGH DENSITY DUAL-PORT RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 8.460
Address access time t ACA 8.460
Address output hold time |t OH 2.712
RSB access time t REC 3.402
RSB output hold time t REL 1.242 3.726
RSB output set time t RLL 1.134

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 13.520
WSB-WEB reset time t CWR 4.302
Write pulse width t wp 4.302
Address setup time t As 6.515
Address hold time t AH 2.702
Input data setup time t DS 3.872
Input data hold time t DH 3.119
WEB access time t WEC 8.280
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BASIC RAM BLOCK

Block Type

Function

K147

16 words x 4 bits Single-port RAM

Logic Diagram

HO1—— DIO DOO0 |—— NO1
H04—— DI3 DO3 |—— No0O4
HO5—— ADO
HO8 — AD3
HO09 WEB
H10 REB
H11 CSB
Truth Table
Din |ADn |CSB |WEB [REB |DOn Operation
Din | ADn 0 0 1 0 Write
DIn | ADn 0 0 0 DIn |Write , Read
X | ADn 0 1 0 DOn |[Read
X X 1 X X 0 Hold
X X X 1 1 0 Hold
X s Irrelevant DOn : Output data
DIn :Input data WEB : Write enable
ADn :Address data REB :Read enable
CSB : Chip select
Caution WEB or CSB must be high during all address transition.
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
Ho1 DIO 1.0 NO1 DO0 34.0 IN - OuUT MIN. TYP. MAX.
: : : : : : ADO to AD3 (LH) | 1.751 3.534 7.598
HO4 DI3 1.0 NO4 DO3 .DO0toDO3 (HH) | 1.751 3.534 7.598
HO5 ADO 1.0 (HL) | 1.456 3.048 6.675
: : : (LL) 1.456 3.048 6.675
HO8 AD3 1.0
CSB (LH) 0.368 0.973 2.350
HO9 WEB 1.0 ~DO0to DO3 (HL) | 0.345 0.877 2.087
H10 REB 1.0
H11 CSB 1.0 REB (LH) 0.368 0.973 2.350
~DOO0 to DO3  (HL) | 0.345 0.877 2.087
DIO to DI3 (HH) | 0.805 1.788 4.028
-DOO0 to DO3  (LL) 0.803 1.719 3.808
i Read cycle 0.188
Equivalent Cells = Power (MW/MHz :
q 29 x 12 = 348 ( ) Write cycle 0.261
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BASIC RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 7.598
Address access time t ACA 7.598
Address output hold time OH 1.456
CSB access time t csc 2.350
CSB output hold time t csL 0.345 2.087
CSB output set time t CLL 0.368
REB access time t REC 2.350
REB output hold time t REL 0.345 2.087
REB output set time t RLL 0.368

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 10.593
CSB-WEB reset time t CWR 3.881
Write pulse width t wp 3.881
Address setup time t As 4.712
Address hold time t AH 2.000
Input data setup time t DS 3.452
Input data hold time t DH 2.305
WEB access time t WEC 2.486
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BASIC RAM BLOCK

Block Type

Function

K149

32 words x 4 bits Single-port RAM

Logic Diagram

HO1—— DIO DOO |—— NO1
H04—— DI3 DO3 |—— No0O4
HO5—— ADO
H09—— AD4
H10 WEB
H11 REB
H12 CSB
Truth Table
Din |ADn |CSB |WEB [REB |DOn Operation
Din | ADn 0 0 1 0 Write
DIn | ADn 0 0 0 DIn |Write , Read
X | ADn 0 1 0 DOn |[Read
X X 1 X X 0 Hold
X X X 1 1 0 Hold
X s Irrelevant DOn : Output data
DIn :Input data WEB : Write enable
ADn :Address data REB :Read enable
CSB : Chip select
Caution WEB or CSB must be high during all address transition.
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
Ho1 DIO 1.0 NO1 DOO0 34.0 IN -~ OUT MIN. TYP. MAX.
5 : : 5 5 5 ADO to AD4 (LH) | 1.819 3.605 7.676
HO4 DI3 1.0 NO4 DO3 34.0 ~DOO0to DO3 (HH) | 1.819 3.605 7.676
HO5 ADO 1.0 (HL) | 1.590 3.202 6.875
; . . (LL) 1.590 3.202 6.875
HO9 AD4 1.0
CSB (LH) 0.380 0.996 2.399
H10 WEB 1.0 ~DOO0to DO3 (HL) | 0.354 0.888 2.105
H11 REB 1.0
H12 CSB 1.0 REB (LH) 0.380 0.996 2.399
-DO0 to DO3  (HL) 0.354 0.888 2.105
DIO to DI3 HH) 0.845 1.803 3.986
-DOO0 to DO3 (LL) 0.834 1.714 3.719
Equivalent Cells | 47 x 13 = 611 Power (mW/MHz) |[Read cycle 0.198
Write cycle 0.285
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BASIC RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 7.676
Address access time t ACA 7.676
Address output hold time OH 1.590
CSB access time t csc 2.399
CSB output hold time t csL 0.354 2.105
CSB output set time t CLL 0.380
REB access time t REC 2.399
REB output hold time t REL 0.354 2.105
REB output set time t RLL 0.380

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 10.455
CSB-WEB reset time t CWR 3.690
Write pulse width t wp 3.690
Address setup time t As 4.765
Address hold time t AH 2.000
Input data setup time t DS 3.174
Input data hold time t DH 2.280
WEB access time t WEC 2.523
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BASIC RAM BLOCK

Block Type

Function

K14D

128 words x 4 bits Single-port RAM

Logic Diagram

HO1——] DIO DOO |—— NO1
H04—— DI3 DO3 |—— No0O4
HO5—— ADO
H11—— AD6
H12 WEB
H13 REB
H14 CSB
Truth Table
Din |ADn |CSB |WEB [REB |DOn Operation
Din | ADn 0 0 1 0 Write
DIn | ADn 0 0 0 DIn |Write , Read
X | ADn 0 1 0 DOn |[Read
X X 1 X X 0 Hold
X X X 1 1 0 Hold
X s Irrelevant DOn : Output data
DIn :Input data WEB : Write enable
ADn :Address data REB :Read enable
CSB : Chip select
Caution WEB or CSB must be high during all address transition.
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
Ho1 DIO 1.0 NO1 DOO0 34.0 IN -~ OUT MIN. TYP. MAX.
5 : : 5 5 5 ADO to AD6 (LH) | 2.021 3.906 8.201
HO4 DI3 1.0 NO4 DO3 34.0 ~DO0to DO3 (HH) | 2.021 3.906 8.201
HO5 ADO 1.0 (HL) 1.834 3.534 7.408
: : : (LL) 1.834 3.534 7.408
H11 AD6 1.0
CSB (LH) | 0.438 1.079 2.540
H12 WEB 1.0 ~DOO0to DO3 (HL) | 0.394 0.945 2.199
H13 REB 1.0
H14 CSB 1.0 REB (LH) 0.438 1.079 2.540
~DOO0to DO3  (HL) | 0.394 0.945 2.199
DIO to DI3 (HH) | 1.058 2.107 4.498
-DOO0 to DO3 (LL) 1.002 1.942 4.082
Equivalent Cells 79 x 22 =1738 Power (MW/MHZz) Regd cycle 0.191
Write cycle 0.336
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BASIC RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 8.201
Address access time t ACA 8.201
Address output hold time OH 1.834
CSB access time t csc 2.540
CSB output hold time t csL 0.394 2.199
CSB output set time t CLL 0.438
REB access time t REC 2.540
REB output hold time t REL 0.394 2.199
REB output set time t RLL 0.438

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 10.997
CSB-WEB reset time t CWR 4.078
Write pulse width t wp 4.078
Address setup time t As 4.919
Address hold time t AH 2.000
Input data setup time t DS 3.468
Input data hold time t DH 2.148
WEB access time t WEC 2.655
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BASIC RAM BLOCK

Block Type

Function

K18B

64 words x 8 bits Single-port RAM

Logic Diagram

HO1—— DIO DOO |—— NO1
HO8 — DI7 DO7 |—— NO8
H09—— ADO
H14—— ADS5
H15 WEB
H16 REB
H17 CSB
Truth Table
Din |ADn |CSB |WEB [REB |DOn Operation
Din | ADn 0 0 1 0 Write
DIn | ADn 0 0 0 DIn |Write , Read
X | ADn 0 1 0 DOn |[Read
X X 1 X X 0 Hold
X X X 1 1 0 Hold
X s Irrelevant DOn : Output data
DIn :Input data WEB : Write enable
ADn :Address data REB :Read enable
CSB : Chip select
Caution WEB or CSB must be high during all address transition.
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
Ho1 DIO 1.0 NO1 DOO0 34.0 IN -~ OUT MIN. TYP. MAX.
5 : : 5 5 5 ADO to AD5 (LH) | 2.056 3.961 8.302
HO8 D17 1.0 NO8 Do7 34.0 ~DOO0 to DO7 (HH) | 2.056 3.961 8.302
HO9 ADO 1.0 (HL) | 1.898 3.631 7.579
: : : (LL) | 1.898 3.631 7.579
H14 ADS 1.0
CSB (LH) | 0.428 1.055 2.483
H15 WEB 1.0 ~DOO0to DO7 (HL) | 0.365 0.914 2.165
H16 REB 1.0
H17 CSB 1.0
REB (LH) | 0.428 1.055 2.483
~DOO0to DO7 (HL) | 0.365 0.914 2.165
DIO to DI7 (HH) 0.969 1.954 4.197
-DOO0 to DO7  (LL) 0.928 1.808 3.812
Equivalent Cells 81 x 21 = 1701 Power (mW/MHz) [Read cycle 0.359
Write cycle 0.579
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BASIC RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 8.302
Address access time t ACA 8.302
Address output hold time OH 1.898
CSB access time t csc 2.483
CSB output hold time t csL 0.365 2.165
CSB output set time t CLL 0.428
REB access time t REC 2.483
REB output hold time t REL 0.365 2.165
REB output set time t RLL 0.428

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 11.303
CSB-WEB reset time t CWR 4.016
Write pulse width t wp 4.016
Address setup time t As 5.287
Address hold time t AH 2.000
Input data setup time t Ds 3.331
Input data hold time t DH 2.284
WEB access time t WEC 2.563
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BASIC RAM BLOCK

Block Type

Function

K18F

256 words x 8 bits Single-port RAM

Logic Diagram

HO1——1 DIO DOO0 |—— NO1
HO8 —— DI7 DO7 |—— NO8
HO09 —— ADO
H16 —— AD7
H17 WEB
H18 REB
H19 CSB
Truth Table
Din |ADn |CSB |WEB [REB |DOn Operation
Din | ADn 0 0 1 0 Write
DIn | ADn 0 0 0 DIn [Write , Read
X | ADn 0 1 0 DOn |[Read
X X 1 X X 0 Hold
X X X 1 1 0 Hold
X s Irrelevant DOn : Output data
DIn :Input data WEB : Write enable
ADn :Address data REB :Read enable
CSB : Chip select

Caution WEB or CSB must be high during all address transition.

Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol |Fan-out Path tLpo (ns)
HO1 DIO 1.0 NO1 DOO 34.0 IN - OUT MIN. TYP. MAX.
5 : : : 5 5 ADO to AD7 (LH) | 2.215 4.261 8.925
HO8 DI7 1.0 NO8 Do7 34.0 ~DO0to DO7 (HH) | 2.215 4.261 8.925
HO9 ADO 1.0 (HL) | 1.983 3.807 7.963
: : . (LL) | 1.983 3.807 7.963
H16 AD7 1.0
CSB (LH) | 0.650 1.418 3.168
H17 WEB 1.0 ~DO0 to DO7  (HL) | 0.508 1.152 2.617
H18 REB 1.0
H19 CSB 1.0 REB (LH) | 0.650 1.418 3.168
~DOO0to DO7  (HL) | 0.508 1.152 2.617
DIO to DI7 HH) | 1.110 2.189 4.648
~DOO0 to DO7  (LL) 1.074 2.038 4.235
Equivalent Cells 158 x 38 = 6004 Power (MW/MHZz) Regd cycle 0.380
Write cycle 0.735
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BASIC RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 8.925
Address access time t ACA 8.925
Address output hold time OH 1.983
CSB access time t csc 3.168
CSB output hold time t csL 0.508 2.617
CSB output set time t CLL 0.650
REB access time t REC 3.168
REB output hold time t REL 0.508 2.617
REB output set time t RLL 0.650

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 11.364
CSB-WEB reset time t CWR 4.972
Write pulse width t wp 4.972
Address setup time t As 4.099
Address hold time t AH 2.293
Input data setup time t DS 2.852
Input data hold time t DH 3.175
WEB access time t WEC 3.244
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BASIC RAM BLOCK

Block Type

Function

K1AB

64 words x 10 bits Single-port RAM

Logic Diagram

HO1—— DIO DOO0 |—— NO1
H10—— DI9 DO9 |—— N10
H11—— ADO
H16 —— ADS5
H17 WEB
H18 REB
H19 CSB
Truth Table
Din |ADn |CSB |WEB [REB |DOn Operation
Din | ADn 0 0 1 0 Write
DIn | ADn 0 0 0 DIn |Write , Read
X | ADn 0 1 0 DOn |[Read
X X 1 X X 0 Hold
X X X 1 1 0 Hold
X s Irrelevant DOn : Output data
DIn :Input data WEB : Write enable
ADn :Address data REB :Read enable
CSB : Chip select
Caution WEB or CSB must be high during all address transition.
Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol |Fan-out Path tLpo (ns)
Ho1 DIO 1.0 NO1 DO0 34.0 IN - OuUT MIN. TYP. MAX.
: : : : : : ADO to AD5 (LH) | 2.152 4.070 8.441
H10 D19 1.0 N10 DO9 34.0 ~DO0to DO9 (HH) | 2.152 4.070 8.441
H11 ADO 1.0 (HL) 1.924 3.670 7.648
: : : (LL) 1.924 3.670 7.648
H16 AD5 1.0
CSB (LH) 0.444 1.087 2.553
H17 WEB 1.0 ~DO0to DO9 (HL) | 0.381 0.931 2.186
H18 REB 1.0
H19 CSB 1.0 REB (LH) 0.444 1.087 2.553
-DO0 to DO9  (HL) 0.381 0.931 2.186
DIO to DI9 (HH) | 0.969 1.945 4.168
-DOO0 to DO9  (LL) 0.928 1.807 3.810
Equivalent Cells 81 x 25 = 2025 Power (MW/MHz) Regd cycle 0.420
Write cycle 0.689
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BASIC RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 8.441
Address access time t ACA 8.441
Address output hold time OH 1.924
CSB access time t csc 2.553
CSB output hold time t csL 0.381 2.186
CSB output set time t CLL 0.444
REB access time t REC 2.553
REB output hold time t REL 0.381 2.186
REB output set time t RLL 0.444

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 11.695
CSB-WEB reset time t CWR 4.377
Write pulse width t wp 4.377
Address setup time t As 5.319
Address hold time t AH 2.000
Input data setup time t DS 3.251
Input data hold time t DH 2.425
WEB access time t WEC 2.640
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BASIC RAM BLOCK

Block Type Function
K247 16words x 4 bits Dual-port RAM
Logic Diagram
HO1——1 DIO DOO0 |—— NO1
HO4——- DI3 DO3 |— NO04
HO5—— WAO RAO |—— HO09
HO8 —— WA3 RA3 |— H12
H13 WEB
H14 WSB RSB H15
Truth Table

DIn | WAn |WSB |WEB DMn RAn RSB DOn Operation

DIn [WAn | O 0 DIn(WAn) X 1 0 Write

DIn | WAn | O 0 DIn(WAn) [RAN 0 DIn(RAN) Write, Read

X X 1 X Hold RAN 0 DMn(RAnR) Read

X X X 1 Hold RAN 0 DMn(RAR) Read

X X 1 X Hold X X X Hold

X X X 1 Hold X X X Hold

X :Irrelevant Din : Input data

WAnN :A-port address (Write) WSB : A-port select

WEB : Write enable DMn :Memory data

RAn  :B-port address (Read) RSB  :B-port select

DOn  :Output data

Caution WEB or WSB must be high during all address transition.

Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 1.0 NO1 DOO 34.0 IN - OUT MIN. TYP. MAX.
: : : : : : RAO to RA3 LH) | 1.105 2.530 5.780
HO04 DI3 1.0 NO4 DO3 34.0 ~DO0to DO3 (HH) | 1.105 2.530 5.780
HO5 WAOQ 1.0 (HL) | 1.253 2.506 5.361
: : : (LL) 1.253 2.506 5.361
:83 \gﬁg 1'8 RSB (LH) | 0.356 0.920 2.205
_ . : ~DO0to DO3 (HL) | 0.412 1.011 2.376
H12 RA3 1.0 DIO to DI3 (HH) | 1.031 2.261 5.066
H13 WEB 1.0 ~DOO0to DO3  (LL) 1.226 2.432 5.180
H14 WSB 1.0
H15 RSB 1.0
i Read cycle 0.079
Equivalent Cells = Power (mW/MHz : :
q 37 x 13 = 481 ( ) Write cycle 0.256
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BASIC RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 5.780
Address access time t ACA 5.780
Address output hold time |t OH 1.105
REB access time t REC 2.205
REB output hold time t REL 0.412 2.376
REB output set time t RLL 0.356

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 9.533
CSB-WEB reset time t CWR 2.793
Write pulse width t wp 2.793
Address setup time t As 4.560
Address hold time t AH 2.000
Input data setup time t DS 2.836
Input data hold time t DH 2.154
WEB access time t WEC 5.799
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BASIC RAM BLOCK

Block Type

Function

K249

32 words x 4 bits Dual-port RAM

Logic Diagram

HO1——1 DIO DOO0 |—— NO1
HO4——- DI3 DO3 |— NO04
HO5 —— WAO RAO |—— H10
HO9 —— WA4 RA4 |—— H14
H15 WEB
H16 WSB RSB H17
Truth Table

DIn | WAn |WSB |WEB DMn RAn RSB DOn Operation

DIn [WAn | O 0 DIn(WAn) X 1 0 Write

DIn | WAn | O 0 DIn(WAn) [RAN 0 DIn(RAN) Write, Read

X X 1 X Hold RAN 0 DMn(RAnR) Read

X X X 1 Hold RAN 0 DMn(RAR) Read

X X 1 X Hold X X X Hold

X X X 1 Hold X X X Hold

X :Irrelevant Din : Input data

WAnN :A-port address (Write) WSB : A-port select

WEB : Write enable DMn :Memory data

RAn  :B-port address (Read) RSB  :B-port select

DOn  :Output data

Caution WEB or WSB must be high during all address transition.

Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 1.0 NO1 DO0 34.0 IN - OUT MIN. TYP. MAX.
: : : : : : RAO to RA4 (LH) | 1.284 2.694 5.906
HO4 DI3 1.0 NO4 DO3 34.0 .DOO0to DO3 (HH) | 1.284 2.694 5.906
HO5 WAOQ 1.0 (HL) | 1.481 2.733 5.586
: : : (LL) 1.481 2.733 5.586
Egg VF\{///_'\\é 1'8 RSB (LH) | 0.356 0.919 2.202
: . : .DO0to DO3 (HL) | 0.412 1.011 2.376
H14 RA4 1.0 DIO to DI3 (HH) | 1.170 2.464 5.413
H15 WEB 1.0 ~DOO0 to DO3  (LL) 1.389 2.627 5.448
H16 WSB 1.0
H17 RSB 1.0
i Read cycle 0.085
Equivalent Cells = Power (mW/MHz : :
q 63 x 15 = 945 ( ) Write cycle 0.280

148

Block Library A14683JJ2V0BLO0O




BASIC RAM BLOCK

Read Cycle Timing

(ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 5.906
Address access time t ACA 5.906
Address output hold time |t OH 1.284
REB access time t REC 2.202
REB output hold time t REL 0.412 2.376
REB output set time t RLL 0.356

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 9.373
CSB-WEB reset time t CWR 2.751
Write pulse width t wp 2.751
Address setup time t As 4.622
Address hold time t AH 2.000
Input data setup time t DS 2.898
Input data hold time t DH 2.066
WEB access time t WEC 6.003
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BASIC RAM BLOCK

Block Type

Function

K24D

128 words x 4 bits Dual-port RAM

Logic Diagram

HO1——1 DIO DOO0 |—— NO1
HO4——- DI3 DO3 |— NO04
HO5 —— WAO RAO |— H12
H11—— WAG6 RA6 |—— H18
H19 WEB
H20 WSB RSB H21
Truth Table

DIn | WAn |WSB |WEB DMn RAn RSB DOn Operation

DIn [WAn | O 0 DIn(WAn) X 1 0 Write

DIn | WAn | O 0 DIn(WAn) [RAN 0 DIn(RAN) Write, Read

X X 1 X Hold RAN 0 DMn(RAnR) Read

X X X 1 Hold RAN 0 DMn(RAR) Read

X X 1 X Hold X X X Hold

X X X 1 Hold X X X Hold

X :Irrelevant Din : Input data

WAnN :A-port address (Write) WSB : A-port select

WEB : Write enable DMn :Memory data

RAn  :B-port address (Read) RSB  :B-port select

DOn  :Output data

Caution WEB or WSB must be high during all address transition.

Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 1.0 NO1 DO0 34.0 IN - OUT MIN. TYP. MAX.
; : : : : : RAO to RAG (LH) | 1.673 3.253 6.855
HO4 DI3 1.0 NO4 DO3 34.0 ~DO0to DO3 (HH) | 1.673 3.253 6.855
HO5 WAO 1.0 (HL) | 1.868 3.245 6.381
: : : (LL) 1.868 3.245 6.381
:1; VF\{/;\S 1'8 RSB (LH) | 0.389 0.968 2.287
: . - ~DO0to DO3  (HL) | 0.451 1.060 2.450
H18 RA6 1.0 DIO to DI3 (HH) | 1.655 3.137 6.514
H19 WEB 1.0 ~DOO0 to DO3  (LL) 1.895 3.281 6.439
H20 WSB 1.0
H21 RSB 1.0
Equivalent Cells | 112 x 24 = 2688 | Power (mW/MHz) |Readcycle 0.075
Write cycle 0.314
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BASIC RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 6.855
Address access time t ACA 6.855
Address output hold time |t OH 1.673
REB access time t REC 2.287
REB output hold time t REL 0.451 2.450
REB output set time t RLL 0.389

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 9.906
CSB-WEB reset time t CWR 3.168
Write pulse width t wp 3.168
Address setup time t As 4.738
Address hold time t AH 2.000
Input data setup time t DS 3.248
Input data hold time t DH 2.000
WEB access time t WEC 7.244
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BASIC RAM BLOCK

Block Type

Function

K28B

64 words x 8bits

Dual-port RAM

Logic Diagram

Caution WEB or WSB must be high during all address transition.

HO1——1 DIO DOO0 |—— NO1
HO8 —— DI7 DO7 |—— NO8
HO09 — WAO RAO |—— H15
H14—— WAS RAS5 |—— H20
H21 WEB
H22 WSB RSB H23
Truth Table

DIn | WAn |WSB |WEB DMn RAn RSB DOn Operation

DIn [WAn | O 0 DIn(WAn) X 1 0 Write

DIn | WAn | O 0 DIn(WAn) [RAN 0 DIn(RAN) Write, Read

X X 1 X Hold RAN 0 DMn(RAnR) Read

X X X 1 Hold RAN 0 DMn(RAR) Read

X X 1 X Hold X X X Hold

X X X 1 Hold X X X Hold

X :Irrelevant Din : Input data

WAnN :A-port address (Write) WSB : A-port select

WEB : Write enable DMn :Memory data

RAn  :B-port address (Read) RSB  :B-port select

DOn  :Output data

Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol |Fan-out Path tLpo (ns)
HO1 DIO 1.0 NO1 DOO0 34.0 IN - OUT MIN. TYP. MAX.
: : : : : : RAO to RA5 (LH) | 1.650 3.217 6.788
HO8 DI7 1.0 NO8 DO7 34.0 ~DO0to DO7 (HH) | 1.650 3.217 6.788
HO9 WAO 1.0 (HL) | 1.835 3.182 6.251
: : : (LLy | 1.835 3.182 6.251
:E VF\{/;\S 1'8 RSB (LH) | 0.379 0.951 2.254
: . : ~DO0 to DO7 (HL) | 0.436 1.027 2.374
H20 RA5 1.0 DIO to DI7 (HH) | 1.567 3.055 6.446
H21 WEB 1.0 ~DO0 to DO7  (LL) | 1.769 3.104 6.144
H22 WSB 1.0
H23 RSB 1.0
Equivalent Cells | 113 x 24 = 2712 | Power (mW/MHz) |Readcycle 0.176
Write cycle 0.561
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BASIC RAM BLOCK

Read Cycle Timing

(ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 6.788
Address access time t ACA 6.788
Address output hold time |t OH 1.650
REB access time t REC 2.254
REB output hold time t REL 0.436 2.374
REB output set time t RLL 0.379

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 9.885
CSB-WEB reset time t CWR 3.071
Write pulse width t wp 3.071
Address setup time t As 4.815
Address hold time t AH 2.000
Input data setup time t DS 3.127
Input data hold time t DH 2.062
WEB access time t WEC 7.025
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BASIC RAM BLOCK

Block Type

Function

K28F

256 words x 8bits Dual-port RAM

Logic Diagram

HO1——1 DIO DOO0 |—— NO1
HO8 —— DI7 DO7 |—— NO8
HO09 — WAO RAO |—— H17
H16 — WA7 RA7 |—— H24
H25 WEB
H26 WSB RSB H27
Truth Table

DIn | WAn |WSB |WEB DMn RAn RSB DOn Operation

DIn [WAn | O 0 DIn(WAn) X 1 0 Write

DIn | WAn | O 0 DIn(WAn) [RAN 0 DIn(RAN) Write, Read

X X 1 X Hold RAN 0 DMn(RAnR) Read

X X X 1 Hold RAN 0 DMn(RAR) Read

X X 1 X Hold X X X Hold

X X X 1 Hold X X X Hold

X :Irrelevant Din : Input data

WAnN :A-port address (Write) WSB : A-port select

WEB : Write enable DMn :Memory data

RAn  :B-port address (Read) RSB  :B-port select

DOn  :Output data

Caution WEB or WSB must be high during all address transition.

Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 1.0 NO1 DOO0 34.0 IN - OUT MIN. TYP. MAX.
: : : : : : RAO to RA7 (LH) | 1.864 3.606 7.577
HO8 DI7 1.0 NO8 DO7 34.0 ~DO0to DO7 (HH) | 1.864 3.606 7.577
HO9 WAO 1.0 (HL) | 2.054 3.565 7.008
: : : (LL) | 2.054 3.565 7.008
:1673 \gﬁg 1'8 RSB (LH) | 0.545 1.283 2.965
. ’ : ~DO0to DO7 (HL) | 0.633 1.399 3.144
H24 RA7 1.0 DIO to DI7 (HH) | 1.701 3.214 6.663
H25 WEB 1.0 ~DOO0 to DO7  (LL) 1.987 3.364 6.500
H26 WSB 1.0
H27 RSB 1.0
Equivalent Cells | 224 x41 = 9184 | Power (mW/MHz) |Readcycle 0.182
Write cycle 0.630
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BASIC RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 7.577
Address access time t ACA 7.577
Address output hold time |t OH 1.864
REB access time t REC 2.965
REB output hold time t REL 0.633 3.144
REB output set time t RLL 0.545

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 10.891
CSB-WEB reset time t CWR 4,112
Write pulse width t wp 4.112
Address setup time t As 4.778
Address hold time t AH 2.000
Input data setup time t DS 2.946
Input data hold time t DH 2.597
WEB access time t WEC 8.162
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BASIC RAM BLOCK

Block Type

Function

K2AB

64 words x 10bits Dual-port RAM

Logic Diagram

HO1——1 DIO DOO0 |—— NO1
H10—— DI9 DO9 |—— N10
H11—— WAO RAO |—— H17
H16 —— WAS RA5 |—— H22
H23 WEB
H24 WSB RSB H25
Truth Table

DIn | WAn |WSB |WEB DMn RAn RSB DOn Operation

DIn [WAn | O 0 DIn(WAn) X 1 0 Write

DIn | WAn | O 0 DIn(WAn) [RAN 0 DIn(RAN) Write, Read

X X 1 X Hold RAN 0 DMn(RAnR) Read

X X X 1 Hold RAN 0 DMn(RAR) Read

X X 1 X Hold X X X Hold

X X X 1 Hold X X X Hold

X :Irrelevant Din : Input data

WAnN :A-port address (Write) WSB : A-port select

WEB : Write enable DMn :Memory data

RAn  :B-port address (Read) RSB  :B-port select

DOn  :Output data

Caution WEB or WSB must be high during all address transition.

Input Output Switching speed
Name | Symbol | Fan-in Name | Symbol | Fan-out Path tLpo (ns)
HO1 DIO 1.0 NO1 DOO 34.0 IN - OuT MIN. TYP. MAX.
: : : : : : RAO to RA5 (LH) | 1.954 3.728 7.769
H10 DI9 1.0 N10 DO9 34.0 ~DO0to DO9  (HH) | 1.954 3.728 7.769
H11 WAO 1.0 (HL) | 2.107 3.585 6.952
: . . (LL) 2.107 3.585 6.952
Ei? \gf\\g’ 1'8 RSB (LH) | 0.480 1.135 2.626
: . : ~DO0to DO9 (HL) | 0.565 1.245 2.793
H22 RA5 1.0 DIO to DI9 (HH) | 1.556 3.057 6.478
H23 WEB 1.0 ~DO0to DO9  (LL) | 1.799 3.123 6.142
H24 WSB 1.0
H25 RSB 1.0
Equivalent Cells | 113 x 28 = 3164 | Power (MW/MHz) |Readcycle 0.211
Write cycle 0.654
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BASIC RAM BLOCK

Read Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t RCA 7.769
Address access time t ACA 7.769
Address output hold time |t OH 1.954
REB access time t REC 2.626
REB output hold time t REL 0.565 2.793
REB output set time t RLL 0.480

Write Cycle Timing (ns)

Parameters Symbols MIN. TYP. MAX.
Cycle time t wc 10.466
CSB-WEB reset time t CWR 3.450
Write pulse width t wp 3.450
Address setup time t As 5.017
Address hold time t AH 2.000
Input data setup time t DS 2.912
Input data hold time t DH 2.284
WEB access time t WEC 7.265
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