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FZ 2-39 POM ST ettt bttt et a st b et nene e 100
FE 2240 AHIDULE 128 oottt bbb a st b e bt s et ettt 101
FE 2-BL PO ST oottt ettt ettt 102
FE 2282 AHITDULE J1ZH oottt a st b e s s a et b et 102
FE 2-A3 POTE ST oottt bttt 103
FE 2284 AIDULE J1ZH ...ttt bbbt b et a et b et 103
FE 2285 POTE ST ZH oottt ettt b ettt 104
FE 2246 AHITDULE J1ZH ...ttt bbbt et b e b et s e st b et 105
FE 2-AT PO ST ZH oottt bttt bbbttt 106
FE 2-A8 AHITDULE J1ZH ..ottt a st b et s s s ettt 106
FE 2789 POTE ST oottt bbbttt a ettt 107
FE 2-B0 AHITDULE 1 ZH ..ottt ettt ettt b ettt s e 107
B3 N =0 U 2 TSR T 108
FE 2-B2 AHIDULE 12 ...ttt ettt ettt a et n st n et 108
B Yl =0 i 2 OO 109
FE 2-BA AHITDULE 128 ...ttt ettt ettt n ettt 110
B 1o <o i 2 OO 111
FE 2-56 AHIDULE 12 ...ttt ettt s ettt a et n et s s ne e 111
B =0 2 OO 112
FE 2-BB AMIDULE 12 ..ottt ettt e et s et n et n et 112
Bt L I <o i £ TR 113
22 2280 ALTTDULE 12 oo ettt ettt et 114
B o3 N =0 £ TR 115
FE 282 ATITDULE I1 4 .ottt ettt e ettt ettt ettt ne e 115
B 2B POt Sl ettt 116
FE 264 ATITDULE 114 ..ottt ettt e ettt ettt 116
2 2-65 5 LATCH AHZEHIJETE ©oviviieieeieeetee ettt 117
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FE 2966 PO JIH .ottt sttt ettt ettt 118
FE 2-B7 AMIDULE F1 ..ottt e e ettt ettt 118
FE 2288 PO S .ottt ettt ettt ettt 119
FE 2-69 AMIDULE F1 4 ..ttt ettt n ettt ettt 119
FE 2-TO PO AN ettt ettt ettt ettt ettt 121
FE2-TLAIDULIE A1 oottt ettt ettt et 121
FE -T2 POI AN ettt ettt ettt 122
FE 2-TSAHIDULE J1ZH oottt e e sttt e et s et b et s s 122
TR 2-TA POME ST ZH oottt bbbttt b ettt Rttt 123
FE 2-T5 AHITDULE F12H oottt ettt s ettt e et et s e b bt s s 124
FE 2-T8 PO ST oottt a bbbttt 125
FE 2-TT AHIDULE 128 oottt bbb bbbt s e st b et s e 125
FE 2-TB PO ST ettt ettt bbb a ettt 126
FE 2-TOAUITDULE F1ZH .ottt bbb s bbbt b e s e st b et s e 126
FZ 2-80 POM 128 ettt ettt b bbbt a ettt 127
FE 2-BL AHITDULE F1ZH oottt bbb bbbt s s s bbb 128
FE 2282 POM ST oottt a bbbttt 129
FE 2-83 AHITDULE 1 ZH ..ottt ettt a bbb bbbt et 129
FE 2-BA POM ST oottt bbbttt 130
FE 2-85 AHITDULE 1 ZH ..ottt ettt bbb sttt bt a st b et 130
FE 2286 POM 128 ettt ettt ettt a ettt re s 132
FE 2-87 AHIDULE 12 ..ottt ettt a et n et n et 132
B 1l o i 2 OO TSR 133
FE 2-BO AHIIDULE 12 ..ottt ettt ettt et n et n et 133
FE B-L SSRAM ...ttt ettt ettt ettt et ettt n ettt n et s ne e 135
B =0 2 OO OUR R 136
B V141 0 UL =Y 22 OO RRR 136
B o 2 TR 137
Bl Vi 4] 01U L =Y 2 OO SURTT 138
B o 2o 2 TR 139
B 111 oYL= I 12 OO 139
BRI 2o <2 ST 141
B I 111 o T =T A2 OO 141
e (Ol =0 i 2 TR 142
ZZ 311 ALIDULE ST oottt et et et e st e ettt e e et e e e et e e ere e 143
FE B-L2 PO AT oottt ettt ettt ettt 144
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FE B-LB AMIDULIE A1 oottt e ettt ettt ettt 144
FE B-LA PO AN ettt ettt ettt ettt 146
FE -5 AMIDULIE A1 oottt e sttt ettt 146
FE AL POI AN ettt ettt e ettt ettt 161
FE A2 AHIDULE A1 oottt a e e e ettt ettt 162
BB A-B T B TR R oottt ettt ettt ettt 162
FE BB POI I oottt ettt ettt 168
FE A5 AUIIDULE T H oottt ettt bbbt et s s 169
R B TILE TE TR coiiveveeeeeeee ettt bt R ettt ettt a sttt et ne s 169
FR AT PO AT H ettt b ettt bt a ettt n e 154
FEA-8 AHIIDULE T H oottt a ettt b et a ettt 155
R A-G T TEZR oottt ettt 156
FE 410 PO ST ZH oottt bttt b ettt 174
FEA-LLAUDULE I1 2 oottt a bbbttt s e sttt 174
L2 TIEE T FR oottt b et a ettt 175
B DL PO AT ettt a ettt b ettt 178
FE -2 ATIIDULE T2 oottt ettt s ettt et sttt 179
B -3 PO AT ettt bbbttt a ettt s e 181
FE 54 ATIIDULE T H oottt b bbbttt ettt 181
B 5D PO AT ettt bbbttt b bt a ettt s e 184
FE 5-B ALIIDULE T 2H oottt ettt ettt ettt 184
Bl o 2 OO 187
B X141 01U L =Y 22 OO 187
BTl 2o 2 OO 190
B L0 N4 01U (=Y 22 TR 190
B = T4 1 2 OO 192
BT .0y i1 01U (=Y 22 OO 193
BT R =0 i 2 OO 196
BT N 41 01U (=Y 22 OO 196
BT LT <o i 2 TR 200
2 5-16 ATITDULE J1 2 ..ottt ettt et et e e st e et e et e et e et ser e e e e e e eee e 200
BT I A =0 £ OO RS 204
2 518 ALITDULE F1EH ..ottt ettt e e et e st e et e et e et e e et e eae e e e e e e eee e 205
B N = I I TR 210
B 2o £ TR 210
FE B-3 AHIIDULE 1 oottt ettt ettt ettt ettt 211
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B B4 PO I ettt n ettt ettt ettt 216
FE 65 AIDUIE A1 ..ottt ettt a s e ettt ettt 216
B B8 PO JIH oottt ettt ettt ettt 218
FE 6T AUIDULE A1 oottt e ettt ettt ettt 219
B B8 PO JIH ettt ettt ettt ettt 221
FE 69 AIDULE A1 oottt e s e e ettt ettt 221
FE 810 PO A1 oottt ettt ettt e ettt ettt 222
FZ B-1L POIt 12 oottt ettt a ettt 225
FZ6-12 AHITDULE F12H oottt s st b et s bbb s s s 225
FZ B-13 POM T2 oottt bttt Rttt et a ettt ne s 227
FZ 6-14 AHITDULE F1ZH ..ottt ettt ettt b e s et s st b et 228
FZ 615 POM T2 ettt bttt a ettt ettt a e 231
FZ 6-16 AUITDULE 1 ZH ...ttt bbbttt s s e sttt 231
FZ 617 PO T2 oottt ettt bbbt a sttt 233
FE B-18 AUITDULE 1 ZH ...ttt sttt e bt s e st b et s 233
FZ B-1O POM T2 ettt ettt ettt a ettt 234
FZ 6-20 AITDULE F1ZH ...ttt et bbbt bt a sttt 234
FZ B-2L PO ST ettt ettt bbb a ettt 237
FE B-22 POM ST ettt ettt a e bbbt a ettt 238
FZ B8-23 POM ST ettt ettt ettt b ettt bttt 239
FE T-L POM AT H ettt ettt a ettt 240
B T2 POM AN ettt ettt ettt 243
B e 2o 2 OO R 244
B <o 2 OO 246
B 7B POM AT ettt ettt ettt n et 248
B N =0 2 OO 251
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B o 2 OO R 269
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1.1 Buffer/LVDS

1.1 Buffer/LVDS
Buffer, Z&i#s, RAZINRE.
il LVDS (ELVDS) FIE LVDS (TLVDS).

1 I10B

WRAEAF LIRS, "7 iE buffer, i

1.1.1 IBUF
[FENER

IBUF(Input Buffer), i \Z#f#s.

YREAE: GWIN-1. GWIN-1S. GWIN-2. GWI1N-2B. GWI1NS-2,
GWINS-2C. GWIN-4. GW1N-4B. GW1INR-4. GWINR-4B. GW1N-6.
GWI1IN-9. GW1INR-9. GW1NZ-1. GW1INSR-2. GW1NSR-2C. GW2A-18.
GW2AR-18. GW2A-55,

LHIER
1-1 IBUF £54EE
IBUF
| ———> (|nput — 0
Buffer)
Port /T3
= 1-1 Port 148
Port Name I/O Description
I Input Data Input
O Output Data Output
[FEFIHE
Verilog #l4k:
IBUF uut(
H[())
);
SUG283-1.9

1(276)




110B

1.1 Buffer/LVDS

1.1.2 OBUF

SUG283-1.9

Vhdl #i4k:
COMPONENT IBUF
PORT (
O:0UT std_logic;
I:IN std_logic
);
END COMPONENT;
uut:IBUF
PORT MAP(
0=>0,
[=>I

[FiEN4R
OBUF(Output Buffer), #iHi &2 s,

CFFERME: GWIN-1. GWIN-1S. GWI1N-2. GWI1N-2B. GWI1NS-2,
GWINS-2C. GW1N-4. GWIN-4B. GW1NR-4. GWI1NR-4B. GW1N-6.
GWIN-9. GWINR-9. GW1NZ-1. GWINSR-2. GWINSR-2C. GW2A-18.

GW2AR-18. GW2A-55,

SHIER
1-2 OBUF £43EE
OBUF
| —>» (Ouput ——> O
Buffer)
Port T8
%% 1-2 Port T'48
Port Name I/O Description
I Input Data Input
o) Output Data Output
[FEHIE
Verilog #ilfk:
OBUF uut(
A[{))
);
Vhdl #i4k.:
COMPONENT OBUF
PORT (
O:0UT std_logic;
I:IN std_logic

);
END COMPONENT;
uut:OBUF
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1.1 Buffer/LVDS

1.1.3 TBUF

SUG283-1.9

[RiB4B

PORT MAP(
0=>0,

[=>1

TBUF(Output Buffer with Tri-state Control), =258, Ik H P AE.
WHFREF: GWIN-1. GWIN-1S. GWIN-2. GW1N-2B. GW1NS-2.
GW1NS-2C. GW1N-4. GW1IN-4B. GWINR-4. GWI1NR-4B. GW1N-6.
GW1N-9. GW1INR-9. GW1NZ-1. GW1INSR-2. GW1NSR-2C. GW2A-18.
GW2AR-18. GW2A-55.

RHHEE

1-3 TBUF &#31EE

OEN ——»
| ———»

TBUF
(Output
Buffer
with Tri-
state
Control

Port 48

= 1-3 Port /148

Port Name

I/O

Description

Input

Data Input

OEN

Input

Output Enable

O

Output

Data Output

[RE =BG

Verilog #i4k:
TBUF uut(

);

.0(0),

A1),
.OEN(OEN)

vhdl §4k.:
COMPONENT TBUF
PORT (

).

O:0UT std_logic;

I:IN std_logic;

OEN:IN std_logic

END bOMPONENT;
uut:TBUF
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1.1 Buffer/LVDS

PORT MAP(
0=>0,
|=>I,
OEN=> OEN
);
1.1.4 IOBUF
RN

IOBUF(Bi-Directional Buffer), X{[rZE 2. 24 OEN A& H PR, 1EN

MNZErfas; OEN NARHCTI, FEvinthZ2mas.

YHEEe M GWIN-1. GWIN-1S. GWI1N-2. GWI1N-2B. GWI1NS-2,
GW1NS-2C. GW1N-4. GW1N-4B. GWINR-4. GW1INR-4B. GW1N-6.
GW1N-9. GW1NR-9. GW1NZ-1. GW1NSR-2. GW1NSR-2C. GW2A-18.
GW2AR-18. GW2A-55.

LHIER
1-4 IOBUF £491EE]
OEN ———>» IOBUE <«—>» 10
I ————>» 0
PORT 48
% 1-4 Port 148
Port Name /0 Description
I Input Data Input
OEN Input Output Enable
10 Inout Inout Port
O Output Data Output
[REGIHE
Verilog #i4k:
IOBUF uut(
.0(0),
10(10),
'I(I)l
.OEN(OEN)
);
vhdl §4k.:

COMPONENT IOBUF
PORT (

SUG283-1.9

O:0UT std_logic;
IO:INOUT std_logic;

I:IN std_logic;

OEN:IN std_logic
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);
END COMPONENT;
uut:IOBUF
PORT MAP(
0=>0,
10=>10,
|=>I,
OEN=> OEN
);
1.1.5 LVDS input buffer
[RENER

LVDS Z 7 i N2> AWt TLVDS_IBUF 1 ELVDS_IBUF.

TLVDS_IBUF(True LVDS Input Buffer), EZ/ i NZM 5.

A4 GWIN-1. GWIN-1S. GWIN-2. GWIN-2B. GW1NS-2,
GW1NS-2C. GW1N-4. GWIN-4B. GWINR-4. GWI1NR-4B. GW1N-6.
GW1N-9.GW1NR-9.GWI1INSR-2.GW1NSR-2C.GW2A-18.GW2AR-18.
GW?2A-55.

ELVDS_IBUF(Emulated LVDS Input Buffer), 227 4 N2 s

YRR GWIN-1. GW1N-2. GW1N-2B. GW1NS-2. GW1INS-2C.
GW1N-4. GW1N-4B. GW1INR-4., GW1NR-4B. GW1N-6. GW1N-9,
GW1NR-9.GW1NZ-1.GW1NSR-2.GW1NSR-2C.GW1N-1S.GW2A-18.
GW2AR-18. GW2A-55,

ZEHEE

1-5 TLVDS_IBUF/ELVDS_IBUF Z#3J#E &

| —>[*TLVDS_IBUF/

——>» O
IB ——>|- ELVDS_IBUF
Port /43
%% 1-5 Port T'48
Port Name /0 Description
I Input Differential Input
B Input Differential Input
O Output Data Output
[REBIE
i —
Verilog #l4k:
TLVDS_IBUF uut(
.0(0),
'|(|)1
IB(IB)
);
vhdl #4k.:
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COMPONENT TLVDS_IBUF
PORT (
O:0UT std_logic;
I:IN std_logic;
IB:IN std_logic
);
END COMPONENT;
uut:TLVDS_IBUF

PORT MAP(
0=>0,
I=>l,
IB=>IB
);
AN/
Verilog B4k
ELVDS_IBUF uut(
.0(0),
A(1),
IB(IB)
);
Vhdl 4k
COMPONENT ELVDS_IBUF
PORT (
O:0UT std_logic;
I:IN std_logic;
IB:IN std_logic

);
END COMPONENT;
uut:ELVDS_IBUF
PORT MAP(
0=>0,
=>l,
IB=> 1B
);
1.1.6 LVDS ouput buffe
JRIENTR

LVDS 43t 4 N F: TLVDS_OBUF 1 ELVDS_OBUF.
TLVDS_OBUF(True LVDS Output Buffer), EZ4 i s,
YR GWIN-2. GWIN-2B. GW1NS-2. GW1INS-2C. GW1N-4,
GWI1N-4B. GWINR-4. GWINR-4B. GW1N-6. GW1N-9. GWI1NR-9.
GWINSR-2. GWINSR-2C. GW2A-18. GW2AR-18. GW2A-55,
ELVDS_OBUF(Emulated LVDS Output Buffer), #8224 %i HH 22 i 2% .
TR GWIN-1. GWIN-1S. GWIN-2. GWIN-2B. GWINS-2.
GWINS-2C. GWIN-4. GWIN-4B. GWINR-4. GW1NR-4B. GW1N-6.
GW1N-9. GWINR-9. GW1NZ-1. GWINSR-2. GW1INSR-2C. GW2A-18,

GW2AR-18. GW2A-55,

SUG283-1.9
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GEHINER

1-6 TLVDS_OBUF/ELVDS_OBUF Z#3#E [

TLVDS _OBUF/*—> O

! “ELVDS OBUF . » OB

Port 148

%R 1-6 Port 148

Port Name /0 Description

I Input Data Input
OB Output Differential Output
@) Output Differential Output

[RiEfIL

i —
Verilog B4k
TLVDS_OBUF uut(
0(0),
.OB(OB),
1)
);

Vhdl #il4k:
COMPONENT TLVDS_OBUF
PORT (
O:0UT std_logic;
OB:OUT std_logic;
I:IN std_logic
);
END COMPONENT;
uut: TLVDS_OBUF
PORT MAP(
0=>0,
OB=>0B,
I=> |
)i
AN/
Verilog 4k
ELVDS_OBUF uut(
.0(0),
.OB(OB),
(1)
);

vhdl #i4k.:
COMPONENT ELVDS_OBUF
PORT (

SUG283-1.9 7(276)




110B 1.1 Buffer/LVDS
O:0UT std_logic;
OB:OUT std_logic;
I:IN std_logic
);
END COMPONENT;
uut:ELVDS_OBUF

PORT MAP(
0=>0,
OB=>0B8,
I=> |

);

1.1.7 LVDS tristate buffer
[FiEN 4

LVDS =& Z ¥ s AW FR: TLVDS_TBUF #il ELVDS_TBUF,

TLVDS_TBUF(True LVDS Tristate Buffer), HZ/r =A%, {KHT
fiiie.

Y FEERF: GWIN-2. GWIN-2B. GW1INS-2. GWINS-2C. GW1N-4,
GWI1N-4B. GWINR-4. GWINR-4B. GWI1N-6. GW1N-9. GWI1NR-9.
GWINSR-2. GWINSR-2C. GW2A-18. GW2AR-18. GW2A-55,

ELVDS_TBUF(Emulated LVDS Tristate Buffer), 25> =& 8%,
fICHERE .

SRR GWIN-1. GWIN-1S. GW1N-2. GWIN-2B. GW1NS-2.
GWI1NS-2C. GW1N-4. GWIN-4B. GW1NR-4. GW1NR-4B. GW1N-6.
GW1N-9. GWINR-9. GW1NZ-1. GW1INSR-2. GW1INSR-2C. GW2A-18.
GW2AR-18. GW2A-55,

LEHIEE
1-7 TLVDS_TBUF/ELVDS_TBUF Z&#J#E &
OEN —— > TLVDS_TBUF/+—> O

| — » ELVDS TBUF .., OB
Port 1148
= 1-7 Port 148
Port Name I/O Description
I Input Data Input
OEN Input Output Enable
OB Output Differential Output
O Output Differential Output
[RiEHIE

g —

Verilog 4k
SUG283-1.9 8(276)
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TLVDS_TBUF uut(
0(0),
.OB(OB),
(1),
.OEN(OEN)
);
Vhdl i1k
COMPONENT TLVDS_TBUF
PORT (
O:0UT std_logic;
OB:OUT std_logic;
I:IN std_logic;
OEN:IN std_logic
);
END COMPONENT;
uut: TLVDS _TBUF
PORT MAP(
0=>0,
OB=>0B,
[=> 1,
OEN=>0OEN
)i
Zy /-
Verilog #i4k.:
ELVDS_TBUF uut(
.0(0),
.OB(OB),
(1),
.OEN(OEN)
);
Vhdl %4k
COMPONENT ELVDS_TBUF
PORT (
O:0UT std_logic;
OB:OUT std_logic;
I:IN std_logic;
OEN:IN std_logic
);
END COMPONENT;
uut:ELVDS_TBUF
PORT MAP(
0=>0,
OB=>0B,
=> 1,
OEN=>0EN

SUG283-1.9
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1.1 Buffer/LVDS

1.1.8 LVDS inout buffer

SUG283-1.9

[RiB4B

LVDS Z ¥ Nt 2 N Fh: TLVDS_IOBUF il ELVDS_IOBUF.

TLVDS_IOBUF(True LVDS Bi-Directional Buffer), 27 X[ 22 4 2,
4 OEN N P, 1EARZED RN MESE; OEN NKHEFH, EARZE
Iy P A

FHFRAE: GWIN-2. GWIN-2B. GW1NS-2. GW1INS-2C. GW1N-4,
GWI1N-4B. GWINR-4. GWINR-4B. GW1N-6. GW1N-9. GW1NR-9.
GWINSR-2. GWINSR-2C. GW2A-18. GW2AR-18. GW2A-55,

ELVDS_IOBUF(Emulated LVDS Bi-Directional Buffer), A% 7 X
ZZiéE, 2 OEN Jym I, VR IRIZ 0 f N 22 irh 4% : OEN Ik H-~FI,
VE R ZE 5 2 b 4

YR GWIN-1. GWIN-1S. GWIN-2. GWIN-2B. GWINS-2.
GWINS-2C. GWI1IN-4. GWIN-4B. GWINR-4. GW1NR-4B. GW1N-6.
GWI1N-9. GWINR-9. GW1NZ-1. GWINSR-2. GWINSR-2C. GW2A-18,
GW2AR-18. GW2A-55,
LEHER

1-8 TLVDS_IOBUF/ELVDS_IOBUF Z#51EE

——> O
+He«—> 10
-«<—> |0B

OEN ———| TLVDS_IOBUF/
| —»| ELVDS_IOBUF

Port 1143
= 1-8 Port 148
Port Name I/O Description
I Input Data Input
OEN Input Output Enable
O Output Data Output
I0OB Inout Differential Inout
10 Inout Differential Inout
[RiEHIL
Verilog #l4k:
ELVDS_IOBUF uut(
.0(0),
10(10),
.10B(IOB),
.OEN(OEN)
);
Vhdl #i4k:

COMPONENT ELVDS_IOBUF
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1.1 Buffer/LVDS

PORT (
O:0UT std_logic;
IO:INOUT std_logic;
IOB:INOUT std_logic;
I:IN std_logic;
OEN:IN std_logic
);
END COMPONENT;
uut:ELVDS_|IOBUF
PORT MAP(
0=>0,
10=>10,
I0OB=>I0B,
=> I,
OEN=>0EN
)i
1.1.9 MIPI_IBUF_HS
EBNE

MIPI_IBUF_HS(MIPI High Speed Input Buffer ), MIP| & A\ 2 2% .
YR GWINS-2. GWINS-2C. GW1N-6. GW1N-9. GWINR-9.

GWINSR-2. GWINSR-2C.
SHtER

1-9 MIPI_IBUF_HS Z#3J1EE

| —— |+

MIPI_IBUF_HS ——>» OH
IB ——»|- - -

Port 148

= 1-9 Port /148

Port Name I/O

Description

I Input

Differential Input

IB Input

Differential Input

OH Output

Data Output

[RiEGIL

Verilog 4k
MIPI_IBUF_HS uut(
.OH(OH),
A1),
1B(IB)
);
vhdl #i4k.:
COMPONENT MIPI_IBUF_HS
PORT (

SUG283-1.9

11(276)




110B
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OH:OUT std_logic;
I:IN std_logic;
IB:IN std_logic
);
END COMPONENT;
uut: MIPI_IBUF_HS
PORT MAP(
OH=>0H,
I=>l,
IB=>IB
);
1.1.10 MIPI_IBUF_LP
EENE

MIP1_IBUF_LP(MIPI Low Power Input Buffer ), MIPI{KIhkE%m A\ 20t

o

R GWINS-2. GWINS-2C. GW1N-6. GW1N-9. GW1NR-9,

GWINSR-2. GWINSR-2C.
GHItEE

1-10 MIPI_IBUF_LP Z&{9tEE

| —>
MIPI_IBUF_LP > OL

IB — —> OB

Port 143

= 1-10 Port 1+48

Port Name /O

Description

I Input

Data Input

IB Input

Data Input

oL Output

Data Output

OB Output

Data Output

[RiEGIL

Verilog #i4k:
MIPI_IBUF_LP uut(
OL(OL),
.OB(OB),
A1),
1B(IB)
);
vhdl §4k.:
COMPONENT MIPI_IBUF_LP
PORT (

OL:OUT std_logic;
OB:OUT std_logic;

SUG283-1.9
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I:IN std_logic;
IB:IN std_logic
);
END COMPONENT;
uut: MIPI_IBUF_LP
PORT MAP(
OL=>0L,
OB=>0B,
I=>l,
IB=>IB

1.1.11 MIPI_IBUF

JRIBNTA

MIPI_IBUF(MIPI Input Buffer ) Pifh TAER: HS i ABAFH LP XX

A, o HS S Rrah S s BHAC & .

TR GWIN-1S. GW1NS-2. GW1NS-2C. GW1N-6. GW1N-9.
GWI1NR-9. GW1NR-6. GW1NSR-2. GW1NSR-2C.

SUG283-1.9

SEHEE
1-11 MIPI_IBUF 45#JE
I —»+ — Of
1B —>»{- —> OL
OEN —» MIPI IBUF [—» OB
OENB —— <« 10
HSREN —— l«—> 0B
Port /43
Z= 1-11 Port M98
Port Name I/O Description
I Input Data Input
IB Input Data Input
HSREN Input Mode Selection, HS or LP
OEN Input Data Input
OENB Input Data Input
OH Output Data Output
oL Output Data Output
OB Output Data Output
10 Output Data Output
I0OB Output Data Output
[REBIE
Verilog B4t
MIPI_IBUF uut(
.OH(OH),
.OL(OL),

13(276)
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1.1 Buffer/LVDS

.OB(OB),

10(10),

10B(I0B),

1),

IB(IB),

.OEN(OEN),
.OENB(OENB),
HSREN(HSREN)

);

Vhdl 4k

COMPONENT MIPI_IBUF
PORT (
OEN, OENB,

).

OH:OUT std_logic;
OL: OUT std_logic;
OB:OUT std_logic;
IO:INOUT std_logic;
IOB:INOUT std_logic;
I:IN std_logic;

IB:IN std_logic;
OEN:IN std_logic;
OENB:IN std_logic;
HSREN:IN std_logic

END COMPONENT;
uut: MIPI_IBUF

1.1.12 MIPI_OBUF

SUG283-1.9

[RiBNT R

MIPI_OBUF A T/ER: HS A LP 8,

PORT MAP(

OH=>0OH,
OL=>0L,
OB=>0B,
10=>10,
IOB=>I0B,

=>l,

IB=>IB,
OEN=>0OEN,
OENB=>0OENB,
HSREN=>HSREN

MIPI_OBUF(MIPI Output Buffer), MIPI %t 224 8%, 24 MODESEL A
= HEES, AEN(HS)MIPI Ryl 22 v 8% s 24 MODESEL MK HLFRS, fE
F(LP)MIPI RIS H 22 i 25

YRRt GWINS-2. GWINS-2C. GW1N-6. GW1N-9. GW1NR-9,
GW1NSR-2. GW1NSR-2C.

14(276)




110B 1.1 Buffer/LVDS

GEHINER

1-12 MIPI_OBUF &HEE

MODESEL —>
| ——»| MIPI_OBUF

+——> O

B—>
Port /43
% 1-12 Port +43
Port Name I/O Description
I Input Data Input
B Input Data Input
MODESEL Input Mode Selection, HS or LP
O Output Data Output
OB Output Data Output
[FiEHIL
Verilog #l4k.:
MIP1_OBUF uut(
.0(0),
.OB(0OB),
IB(IB),
.MODESEL(MODESEL)
);
Vhdl #il4k:
COMPONENT MIPI_OBUF
PORT (

O:0UT std_logic;
OB:OUT std_logic;
I:IN std_logic;
IB:IN std_logic;
MODESEL:IN std_logic
);
END COMPONENT;
uut: MIPI_OBUF
PORT MAP(
0=>0,
OB=>0B,
[=>,
IB=>|B,
MDOESEL=>MODESEL
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1.1 Buffer/LVDS

1.1.13 I3C_IOBUF

SUG283-1.9

[RiB4B

I3C_IOBUF A Hifh T/ERx0: Normal #ExUA1 I3C .
I3C_IOBUF( I13C Bi-Directional Buffer), 13C ¥ 7] 2%, 24 MODESEL
R HAERS, BN 13C XA 22 e 24 MODESEL N HSFEF, 1F 488X

FECLEE

THEEEAE . GWINS-2. GWINS-2C. GW1N-6. GWI1N-9. GW1NR-9.
GWI1NSR-2. GW1NSR-2C.

LHER
[ 1-13 I3C_IOBUF £5#J4ER
MODESEL ———» ———> O
I3C_IOBUF

| —» «—> |0
Port /143
%% 1-13 Port +43
Port Name I/O Description
I Input Data Input
10 Inout Inout Port
MODESEL Input Mode Selection, Normal or I13C
@) Output Data Output
[REBIE

Verilog #i4k:
I3C_IOBUF uut(

.0(0),

10(10),

.MODESEL(MODESEL)

);
Vhdl 4k

COMPONENT I3C_IOBUF

PORT (

).

O:0UT std_logic;

IO:INOUT std_logic;

I:IN std_logic;

MODESEL:IN std_logic

END COMPONENT;
uut: I3C_IOBUF
PORT MAP(
0=>0,
10=>10,
=>I,
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1.210LOGIC

MDOESEL=>MODESEL

1.2 IOLOGIC

1.2.1 IDDR

SUG283-1.9

[RIERR
IDDR(Dual Data Rate Input), SZHLSUE%E a3 R .

BRI

YHEEe M GWIN-1. GWIN-1S. GWI1N-2. GWI1N-2B. GWI1NS-2,
GW1NS-2C. GW1N-4. GW1IN-4B. GWINR-4. GWINR-4B. GW1N-6.
GW1N-9. GW1NR-9. GW1NZ-1. GW1INSR-2. GW1NSR-2C. GW2A-18.
GW2AR-18. GW2A-55.

wmAREE
1-14 IDDR i A== E
CLK ——»| —> Q1
IDDR
D> ——> QO
IheesnA

IDDR #53%, %r H B 7E [5)— B By 42 L 45 FPGA 248, HIPHEHEE
K 1-15 Frs.

1-15 IDDR iZB1EE
CIK
CLK> K DFFT Q—DQO
DFFT |2 D
D 2
CIK
(UK DFFt >
o | oed (R D Ql
ImONT4R
+ 114 wONAE
Uity 1144 110 ity
D Input IDDR £ #4m A
CLK Input IREZETTUAN
Q0, Q1 Output IDDR %44

17(276)
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1.210LOGIC

SUG283-1.9

BHNE

£ 115 BBNE

SR

WA v

ERIME

ik

QO_INIT

1'b0

1’b0

QO %yt (AT 4A HEL

QL INIT

1'b0

1’b0

Q1 %yt (47 4A B B

PERESEMERT
IDDR H%dE%i N\ D Al B3R [ IBUF, (£ IODELAY Kk [ H %

4 DO,

[RIEGIE

Verilog B4k
IDDR uut(
.Q0(Q0),
.Q1(Q1),
.D(D),
CLK(CLK)

);

defparam uut.QO_INIT = 1'b0;
defparam uut.Q1_INIT = 1'b0;
Vhdl 4k
COMPONENT IDDR
GENERIC (QO0_INIT:bit:='0";
Q1_INIT:bit:='0’

QO0:0UT std_logic;
Q1:0UT std_logic;
D:IN std_logic;
CLK:IN std_logic

uut:IDDR

GENERIC MAP (QO_INIT=>'0",

);

PORT(

);

END COMPONENT:

)

PORT MAP (
Q0=>Q0,
Q1=>Q1,
D=>D,
CLK=>CLK

QL _INIT=>'0"

18(276)




110B 1.2 IOLOGIC
1.2.2 ODDR
RiERR
ODDR(Dual Data Rate Qutput), SZH XA Fod i R 4
& FREH
AR GWIN-1. GWIN-1S. GW1N-2. GWI1N-2B. GW1NS-2,.
GWI1INS-2C. GWI1N-4. GW1N-4B. GW1NR-4. GW1NR-4B. GW1N-6,
GW1N-9. GW1INR-9. GW1NZ-1. GW1INSR-2. GW1INSR-2C. GW2A-18.
GW2AR-18. GW2A-55,
mOREE
1-16 ODDR #OREE
CLK ——» Q0
23 >l ODDR o1
TX ——»
Theesmik
ODDR 13, HT M FPGA 8 fH& 5 U Eda s R 55 . H Q0 X
R REEM H, Q1 HT QO fTi%f) IOBUF/TBUF ff) OEN 55 . HiZHHAE
KK 1-17 fis e
1-17 ODDR ZE#EE
T T T T T T T T TS T T T T T 1
| CIK LLL @ :
D1= T 2 DFF = DFF a D DFF Q
| ! ! T 10 :
| o L wuxe [ Q0
| ci TJ.LK_ |J;LK_ SEL|
po= : | ot P2 ot (@2 oy o ’7 :
ClKkKm>e—boroo———— — —— | __ _ JI
- - - - " TRIDDRX1 o — —— &~ ——— I
I T& CIK |&LK_ i |
TX= :D oFFt =P~ orrt (@D 0 peayy |92 | pper [ ] mux %—DQl
| |i |
ekl m m - - - - - - - - - - - - - - —_ _—__—__— _ ___ ]
mONT48
£ 1-16 I/ONE
44 110 iR
DO, D1 Input ODDR #fli%i A\
X Input i TRI-DDRX1 /=4 Q1
CLK Input IREZETPN
QO Output ODDR ### %t
ODDR —=A&fHReEst, nlER: QO fr
Q1 Output %R IOBUF/TBUF K] OEN (85, &%
SUG283-1.9 19(276)
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SENAR
R 117 SENE
ZH 4 BUE TG BRINE i)
QXL % Aol 2 47 1
TXCLK_POL 1’b0, 1'b1 1’b0 1'00:Q1 L FHiF#irH;
1'b1:Q1 By
INIT 1’b0 1’b0 ODDR #irth I a6 BUE
EREEERN

e QO FJ B #£i%E#: OBUF, 43T IODELAY HEHu i sz Hifi N 1 DI,
e Q1 #Fi%#H: QO A%l IOBUF/TBUF [ OEN {55, EiE=,

[FiEHIL

Verilog #l4k.:
ODDR uut(
.Q0(Q0),
.Q1(Q1),
.DO(DO),
.D1(D1),
TX(TX),
.CLK(CLK)
);
defparam uut.INIT=1"b0;
defparam uut. TXCLK_POL=1’b0;

Vhdl #il4k:
COMPONENT ODDR
GENERIC (CONSTANT INIT:bit:='0";
TXCLK_POL:bit:='0’
);
PORT(
QO0:0UT std_logic;
Q1:0UT std_logic;
DO:IN std_logic;
D1:IN std_logic;
TX:IN std_logic;
CLK:IN std_logic
);
END COMPONENT;
uut:ODDR

GENERIC MAP (INIT=>'0',
TXCLK_POL=>'0'
)

PORT MAP (
Q0=>QO,
Q1=>Q1,
D0=>DO0,

SUG283-1.9 20(276)
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1.210LOGIC

1.2.3 IDDRC
[RIBRFR

D1=>D1,
TX=>TX,
CLK=>CLK

IDDRC(Dual Data Rate Input with Asynchronous Clear)5 IDDR Zjfg3%
R, LI, FREA R SRR

BRI

YHEEe M GWIN-1. GWIN-1S. GWIN-2. GWI1N-2B. GWI1NS-2,
GWI1NS-2C. GW1N-4. GW1N-4B. GWINR-4. GW1NR-4B. GW1N-6.
GW1N-9. GW1NR-9. GW1NZ-1. GW1NSR-2. GW1NSR-2C. GW2A-18.
GW2AR-18. GW2A-55.

i O~ EE

1-18 IDDRC ix A ~EE

CLK ——»
> Q1
CLEAR — > IDDRC
- » QO
D —>
IngEHAAR
IDDRC #=, %t Bdim 75 7 — i P il iR 145 FPGA 2.
ImONT4R
# 1-18 WONAA
i 1 44 110 ity
D Input IDDRC ##fa4i A\
CLK Input NEZETPN
CLEAR Input FEERMAN, mHETA
Q0, Q1 Output IDDRC %4 i
SHNE
#*1-19 BHENE
¥4 HUEYE NN Eiii3a
QO_INIT 1’b0 1’b0 QO i Hi W) 4 LA
QL_INIT 1’b0 1’b0 Q1 i th I 4G BUE

SUG283-1.9
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PERER MR
IDDRC K%M N\ D Al B #:K H IBUF, (&1t IODELAY flesk f H:
it DO,
REiEFIE
Verilog B4k
IDDRC uut(
.Q0(Q0),
.Q1(Q1),
.D(D),
.CLK(CLK),
.CLEAR(CLEAR)

);
defparam uut.QO_INIT = 1'b0;
defparam uut.Q1_INIT = 1’b0;
Vhdl #il4k:
COMPONENT IDDRC
GENERIC (QO_INIT:bit:='0";
Q1_INIT:bit:="0'
)i
PORT(
QO0:0UT std_logic;
Q1:0UT std_logic;
D:IN std_logic;
CLEAR:IN std_logic;
CLK:IN std_logic
);
END COMPONENT;
uut:IDDRC
GENERIC MAP (QO_INIT=>'0",
QL1 _INIT=>'0"
)

PORT MAP (
Q0=>QO,
Q1=>Q1,

D=>D,
CLEAR=>CLEAR,
CLK=>CLK

1.2.4 ODDRC
[FiBRFR

ODDRC(Dual Data Rate Output with Asynchronous Clear)5 ODDR 1y
REFRAL, SEILRURE R4, RN B P Z A ThRE.

SUG283-1.9 22(276)
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1.210LOGIC

SUG283-1.9

iE R

YHEEe M GWIN-1. GWIN-1S. GWIN-2. GWI1N-2B. GWI1NS-2,
GW1NS-2C. GW1N-4. GW1N-4B. GWINR-4. GW1INR-4B. GW1N-6.
GW1N-9. GW1NR-9. GW1NZ-1. GW1NSR-2. GW1NSR-2C. GW2A-18.
GW2AR-18. GW2A-55.

im O~ EE

1-19 ODDRC ¥ OREE

CLK ——
CLEAR ——>
D1 —

DO —

X ——

ODDRC

Theshid

> QO
> Q1

ODDRC £z, HT M FPGA Z8 &MU EdaE %255, Hd QoA
WA R ZH e, Q1 AT+ QO A% IOBUF/TBUF ] OEN {55 . L2
FER AN 1-20 Fios.
1-20 ODDRC iZ1B1EE

}
JCK T& |c_u< :
D1>—+—+2 orct D ct |0 Q
CLEAR>| g = " N e :
i S oy L muxe (> Q0
| cx Tﬂ |&LK_ SEL |
DO= : D DFFC T 2 D pFrct |2 D DFFNCd |2 |
ICLEAR il e |
KA T==rcrr=rrceeee= o2
| . + TRI-DDRX1 [
Icu( |&|.K_ 11 I
TX=> :D orrct [A—P— orrct |2 0 f peeney [94O ) prrct |2l muxe %DQI
!CLEAR éﬂ 'CLEAR 'ﬁ SEU I
LMk PO~ — — — - - - - - - - - - - — ——— _ _ _ _ |
imONT4E
#+ 1-20 wOANE
Ui 1144 110 ik
DO, D1 Input ODDRC ##fafii A\
X Input it TRI-DDRX1 =4 Q1
CLK Input INEZRITPN
CLEAR Input FSOEERN, FHETFEN
QO Output ODDRC #i#f#iiH
o1 Output ODDRC —#&ffgeiduimiti, vIi%EH: QO Frikny
IOBUF/TBUF ] OEN {55, &=
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SENAR
*® 121 BENE
ZH 4 BUE TG BRINE i)
QXL % Aol 2 47 1
TXCLK_POL 1’b0, 1'b1 1’b0 1'00:Q1 L FHiF#irH;
1'b1:Q1 By
INIT 1’b0 1’b0 ODDRC % i I 4 BUE
EREEERN

® QO r] H 2% OBUF, it IODELAY flkiZf: i Nk I DI;
® Q1 Fi%#: QO FriZER) IOBUF/TBUF ) OEN 155, &%,

[FiEHIL

Verilog #i4k:
ODDRC uut(
.Q0(Q0),
Q1(QY),
.DO(DO0),
.D1(D1),
TX(TX),
.CLK(CLK),
.CLEAR(CLEAR)
);
defparam uut.INIT=1"b0;
defparam uut. TXCLK_POL=1’b0;
Vhdl 4k
COMPONENT ODDRC
GENERIC (CONSTANT INIT:bit:='0";
TXCLK_POL:bit:='0'
).

PORT(
QO0:0UT std_logic;
Q1:0UT std_logic;
DO:IN std_logic;
D1:IN std_logic;
TX:IN std_logic;
CLK:IN std_logic;
CLEAR:IN std_logic
);

END COMPONENT;

uut:ODDRC
GENERIC MAP (INIT=>'0',

TXCLK_POL=>'0'

)

PORT MAP (
Q0=>Q0,
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Q1=>Q1,
D0=>DO,
D1=>D1,
TX=>TX,
CLK=>CLK,
CLEAR=>CLEAR

1.2.5 IDES4
[FiBRFR

IDES4(1 to 4 Deserializer) iy 1 A7 BATHIAN 4 A7 FHATHa H IG5 245

BRI

YEpgME: GWIN-1. GWIN-1S. GWI1N-2. GWI1N-2B. GW1NS-2.
GW1NS-2C. GW1N-4. GW1N-4B. GWINR-4. GW1NR-4B. GW1N-6.
GW1N-9. GW1NR-9. GW1NZ-1. GW1NSR-2. GW1NSR-2C. GW2A-18.
GW2AR-18. GW2A-55.

i O~ E

1-21 IDES4 im0 ~EE

D——> — QO
FCLK ——>] o1
PCLK——»| IDES4

CALIB——> —> Q2
RESET —> ——> Q3

TheeHniA

IDES4 #55X, SEHL 1: 4 5 H 45, fay HH B b 78 5] — I e i e $R it 45 FPGA
e, S FF CALIB 1 85 tH 24 Wy, B Bkt B AL — A, A0k E ,
ot ol 50 e R EdE A TE . CALIB 7~ e B 1-22 frs.
1-22 CALIB 7R f5iBt FRE

PCLK § f | i) | f | { | f | f ] [
Pt ¢ L4 L4 L 4§ L ¢ L4 L § L ¢ L F L4 L F L& L& L5 L+
CALIB 1

D .02 X 00 X 01X 02 02 00 ¥ 01§ B2 % 02 ¥ Do 01X 02 ¥ 03 X 0o ¥ 0102 ¥ 02 ¥ 00 ¥ 01 ) 02 }(02 )00 X 1 X 02 D2 X 00 ) D1 02 02 ) 00,

Qo Do D1

Q1 D1 D2

Q2 02 o2

Q3 o3 0o
{DO D1 D2 D3} {D1 D2 D3 DO}
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WE, 7~ CALIB {55 1Bk 56 FE AU A 22, nl ARG 7 R, Ho ko o
FERTFZET Tocwk BT,
PCLK i H FCLK 43 #i3k1s,

foeue =Y2 fei .

wON4E
%+ 1-22 swANE
prANEA 11O ik
D Input IDES4 % ¥k A
FCLK Input [ERE R ETPN
PCLK Input ESEZLTPN
CALIB {55, FT %4 BRI, &
CALIB Input A
RESET Input bR, mHAEA R
Q3~Q0 Output IDES4 %d%i
SENE
+1-23 BENA
S5 4 Hy A Y BRIME ik
GSREN "false", "true" "false" Ja 4 RE AL GSR
LSREN “false", "true" "true" Ja A E A RESET
BEESEMEA
IDES4 % A D Al HfEK H IBUF, i4id IODELAY #dek B H
it DO,
REEGHE
Verilog #i4k:
IDES4 uut(
.Q0(Q0),
.Q1(Q1),
.Q2(Q2),
.Q3(Q3),
.D(D),
.FCLK(FCLK),
.PCLK(PCLK),
.CALIB(CALIB),
.RESET(RESET)
).

defparam uut. GSREN="false";
defparam uut.LSREN ="true";

vhdl #4k.:
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COMPONENT IDES4
GENERIC (GSREN:string:="false";
LSREN:string:="true"
).

PORT(
QO0:0UT std_logic;
Q1:0UT std_logic;
Q2:0UT std_logic;
Q3:0UT std_logic;
D:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
CALIB:IN std_logic;
RESET:IN std_logic
);

END COMPONENT;

uut:IDES4
GENERIC MAP (GSREN=>"false",

LSREN=>"true"

)

PORT MAP (
Q0=>QO,
Q1=>Ql,
Q2=>Q2,
Q3=>Q3,

D=>D,
FCLK=>FCLK,
PCLK=>PCLK,
CALIB=>CALIB,
RESET=>RESET

1.2.6 IDESS8
[FRiEAH
IDES8(1 to 8 Deserializer)y 1 A7 B ATHI N 8 A7 H-ATHai Hh 1 fife 5 2%
is A2t

YEpgME: GWIN-1. GWIN-1S. GWI1N-2. GWI1N-2B. GW1NS-2.
GW1NS-2C. GW1N-4. GW1N-4B. GWINR-4. GW1INR-4B. GW1N-6.
GW1N-9. GW1NR-9. GW1NZ-1. GW1NSR-2. GW1NSR-2C. GW2A-18.
GW2AR-18. GW2A-55.
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i A REE

1-23 IDESS i AR EE

——>» Q0
D —— ——> Q1
FCLK —» —> 82

>
PCLK —— IDES8 |, Qs
CALIB ——» > Q5
RESET — > ——>» Q6
> Q7

IngEsEIR

IDES8 #:, SEHL 1: 8 £ FFRIE 4, 4 th BCH A8 [F] — B il i R Ak 4 FPGA
B . SCHF CALIB 1 # 4 2w T , B Bk B # o — A, #4065
Fio i H ¥ 5 RS AL ET R B AR R

PCLK i # H FCLK 2r#i3k15,

fPCLK :]/ 4 fFCLK .

ImON4E
#+ 1-24 wONA
3 144 1/O ik
D Input IDES8 %i#fiim N\
FCLK Input [EBEANEE PN
PCLK Input BTN
CALIB 554N, HT M BERINT, &
CALIB Input T
RESET Input S EAEIN, AR
Q7~Q0 Output IDES8 # ¥4t
SHNE
£ 1-25 BENE
SH 4 B {7 Bl BRAME ik
GSREN "false", "true" "false" Ja 4R EAr GSR
LSREN "false", "true" "true" Jo A E A RESET
EEAE RN
IDESS8 [i%iEim A D 7] B4k H IBUF, B4t IODELAY Hidik [ H

#idi DO,
FEiEfe

Verilog B4t

IDESS8 uut(
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.Q0(QO0),
.Q1(Q1),
.Q2(Q2),
.Q3(Q3),
.Q4(Q4),
.Q5(Q5),
.Q6(Q6),
.Q7(Q7),
.D(D),
.FCLK(FCLK),
.PCLK(PCLK),
.CALIB(CALIB),
.RESET(RESET)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";

Vhdl #il4k:
COMPONENT IDES8
GENERIC (GSREN:string:="false";
LSREN:string:="true"
)i

PORT(
QO:0UT std_logic;
Q1:0UT std_logic;
Q2:0UT std_logic;
Q3:0UT std_logic;
Q4:0UT std_logic;
Q5:0UT std_logic;
Q6:0UT std_logic;
Q7:0UT std_logic;
D:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
CALIB:IN std_logic;
RESET:IN std_logic
);

END COMPONENT;

uut:IDES8
GENERIC MAP (GSREN=>"false",

LSREN=>"true"

)

PORT MAP (
Q0=>QO,
Q1=>Ql,
Q2=>Q2,
Q3=>Q3,
Q4=>Q4,
Q5=>Q5,
Q6=>Q6,
Q7=>Q7,
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D=>D,
FCLK=>FCLK,
PCLK=>PCLK,
CALIB=>CALIB,
RESET=>RESET
);
1.2.7 IDES10
[Riga#R
IDES10(1 to 10 Deserializer) &y 1 7 & 1781 N\ 10 A7 347 % H O £B 2% .
B

SUG283-1.9

YEpME: GWIN-1. GWIN-1S. GWI1N-2. GWI1N-2B. GWI1NS-2.
GW1NS-2C. GW1N-4. GW1N-4B. GWINR-4. GW1NR-4B. GW1N-6.
GW1N-9. GW1NR-9. GW1NZ-1. GW1NSR-2. GW1NSR-2C. GW2A-18.
GW2AR-18. GW2A-55.

i O~ E

1-24 IDES10 ¥ O REE

—>» Q0
—» Q1
FCLK ——> —>» Q3

PCLK——» IDES10 =~ »>Q4

- »Q5
CALIB—» 86
RESET —» > Q7
- »08
- »Q9

Dhesaik

IDES10 #3, SZIL 1. 10 5 FFEe4, AR e R — i phid i ks
FPGA 2, S ¥F CALIB %5 H Bl iy, Sk EdEfe i —ik, BAr
TG, B SR AT AR A

PCLK % 1 FCLK 2 4ii%k15,

fPCLK :]/5 fFCLK °

ImONT4E
= 1-26 IO
Uit 144 110 ity
D Input IDES10 ##EiiA
FCLK Input EBCLNETE PN
PCLK Input ESUEZETPN
= A BRI,
CALIB Input CALIP 55, AT AR, &
AR
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Uit 144 I/O Eiiip
RESET Input RN, AR
Q9~Q0 Output IDES10 kit
SN B
#£1-27 SENAE
SH 4 B AH Y BRAME Hik
GSREN "false", "true" "false" JA AR EA GSR
LSREN "false", "true" "true" Ja A E A7 RESET
FEES MR
IDES10 Ki¥dEH N\ D 7] HiKk H IBUF, (41 IODELAY #Ebk H H
it DO,
FRig614k
Verilog #l4k.:
IDES10 uut(
.Q0(Q0),
.Q1(Q1),
.Q2(Q2),
.Q3(Q3),
.Q4(Q4),
.Q5(Q5),
.Q6(Q6),
Q7(Q7),
.Q8(Q8),
.Q9(Q9),
.D(D),
.FCLK(FCLK),
PCLK(PCLK),
.CALIB(CALIB),
.RESET(RESET)
);

SUG283-1.9

defparam uut. GSREN="false";

defparam uut.LSREN ="true";

vhdl #i4k.:
COMPONENT IDES10
GENERIC (GSREN:string:="false";

)

LSREN:string:="true"

PORT(

QO0:0UT std_logic;
Q1:0UT std_logic;
Q2:0UT std_logic;
Q3:0UT std_logic;
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Q4:0UT std_logic;
Q5:0UT std_logic;
Q6:0UT std_logic;
Q7:0UT std_logic;
Q8:0UT std_logic;
Q9:0UT std_logic;
D:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
CALIB:IN std_logic;
RESET:IN std_logic
);
END COMPONENT;
uut:IDES10
GENERIC MAP (GSREN=>"false",
LSREN=>"true"
)

PORT MAP (
Q0=>Q0,
Q1=>Q1,
Q2=>Q2,
Q3=>Q3,
Q4=>Q4,
Q5=>Q5,
Q6=>Q6,
Q7=>Q7,
Q8=>Q8,
Q9=>Q9,

D=>D,
FCLK=>FCLK,
PCLK=>PCLK,
CALIB=>CALIB,
RESET=>RESET

1.2.8 IVIDEO
Riga
IVIDEO(L to 7 Deserializer)ly 1 S #4746 N 7 SrFE47 % H 0 5 25
BN

FTErgME: GWIN-1. GWIN-1S. GWI1N-2. GWI1N-2B. GWI1NS-2.
GWI1NS-2C. GW1N-4. GW1N-4B. GWINR-4. GW1INR-4B. GW1N-6.
GW1N-9. GW1NR-9. GW1NZ-1. GW1NSR-2. GW1NSR-2C. GW2A-18.
GW2AR-18. GW?2A-55.
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i A REE

1-25 IVIDEO O R=E

D —>
FCLK ——»
PCLK ———>|
CALIB — >

RESET —

IVIDEO

ThaeHidk

— QO
— Q1
—> Q2
— Q3
—> Q4
——> Q5
——> Q6

IVIDEO #2X, SEHL 1. 7 &k, H i 3l e [F— i g uie s
FPGA 245, SZRF CALIB 14 A7, Akt ir 2 67, #A4r
YRGB SR AT A A I

PCLK &% 1 FCLK Z345i1i k&,

Fock =135 freii .
imANT4a
£ 1-28 IwONR
%t 1 44 I/O ik
D Input IVIDEO it A
FCLK Input ERENK TN
PCLK Input B ETPN
CALIB Input CALIB 55, HT %% By, mH-Fa
RESET Input S EAEIN, AR
Q6~Q0 Output IVIDEO ##fz i
SHNE
+£ 129 SHNE
S 4 B {7 Bl BRAME ik
GSREN "false", "true" "false" Ja 4R EAr GSR
LSREN "false", "true" "true" Ja A E A, RESET
EESEMRN
IVIDEO HI¥#EH A D 7] Bk H IBUF, B4 it IODELAY #idsik i H

it DO,
FEiEfe

Verilog B4t
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IVIDEO uut(
.Q0(QO),
.Q1(Q1),
.Q2(Q2),
.Q3(Q3),
.Q4(Q4),
.Q5(Q5),
.Q6(Q6),
.D(D),
.FCLK(FCLK),
PCLK(PCLK),
.CALIB(CALIB),
.RESET(RESET)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";

Vhdl #il4k:
COMPONENT IVIDEO
GENERIC (GSREN:string:="false";
LSREN:string:="true"
).

PORT(
QO:0UT std_logic;
Q1:0UT std_logic;
Q2:0UT std_logic;
Q3:0UT std_logic;
Q4:0UT std_logic;
Q5:0UT std_logic;
Q6:0UT std_logic;
D:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
CALIB:IN std_logic;
RESET:IN std_logic

);

END COMPONENT;

uut:IVIDEO
GENERIC MAP (GSREN=>"false",

LSREN=>"true"

)

PORT MAP (
Q0=>Q0,
Q1=>Q1,
Q2=>Q2,
Q3=>Q3,
Q4=>Q4,
Q5=>Q5,
Q6=>Q6,
D=>D,
FCLK=>FCLK,
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PCLK=>PCLK,
CALIB=>CALIB,
RESET=>RESET

);
1.2.9 IDES16
[RiEAR
IDES16(1 to 16 Deserializer)Jy 1 fi7 474\« 16 A7 35474 HH IR fif £F 25
B

Rt GWIN-1S. GWINS-2. GW1NS-2C. GW1N-6. GW1N-9,
GWI1NR-9. GWINSR-2. GW1NSR-2C.
imnAREHE

1-26 IDES16 ¥ O REE

—— Q0
——» Q1
—» Q2
— Q3
— Q4
— Q5
—— Q6
— Q7
—— Q8
— Q9
—— Q10
—— Q11
——> Q12
—— Q13
—— Q14
—— Q15

D——>»
FCLK——»
PCLK——>» IDES16
CALIB——>

RESET——

TheeHniA

IDES16 #&30, =28 1: 16 a4, i B e R — e i it gt ey
FPGA 245, > ¥F CALIB %4 B Bl i 7, Ak g i —~An, #47
+NIR)E, B SRR R B AR

PCLK i@ % H FCLK 43 #i3k15,

fPCLK :]/8 fFCLK °
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wmOANT4A
£ 1-30 IwONAE
AN P 1/O Py
D Input IDES16 ##aimA
FCLK Input [EREANE L TIN
PCLK Input BRI TIN
CALIB 155, FT %% Bz, =
CALIB Input T
RESET Input SR, EHPA R
Q15~Q0 Output IDES16 4%
SN B
% 1-31 SBNE
54 Hy{i ¥ BIME A
GSREN “false", "true" "false" A4 REAL GSR
LSREN "false", "true" "true" JA AR E A RESET
S EMRI
IDES16 Hi¥dEH N\ D 7] Bk H IBUF, 41 IODELAY #Ek H H
i DO,
FRigH1k
Verilog #ilfk:
IDES16 uut(
.Q0(QO0),
.Q1(Q1),
.Q2(Q2),
.Q3(Q3),
.Q4(Q4),
.Q5(Q5),
.Q6(Q6),
Q7(Q7),
.Q8(Q8),
.Q9(Q9),
.Q10(Q10),
.Q11(Q11),
.Q12(Q12),
.Q13(Q13),
.Q14(Q14),
.Q15(Q15),
.D(D),
.FCLK(FCLK),
.PCLK(PCLK),

SUG283-1.9

.CALIB(CALIB),
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.RESET(RESET)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";

Vhdl 4k
COMPONENT IDES16
GENERIC (GSREN:string:="false";
LSREN:string:="true"
).

PORT(
QO:0UT std_logic;
Q1:0UT std_logic;
Q2:0UT std_logic;
Q3:0UT std_logic;
Q4:0UT std_logic;
Q5:0UT std_logic;
Q6:0UT std_logic;
Q7:0UT std_logic;
Q8:0UT std_logic;
Q9:0UT std_logic;
Q10:0UT std_logic;
Q11:0UT std_logic;
Q12:0UT std_logic;
Q13:0UT std_logic;
Q14:0UT std_logic;
Q15:0UT std_logic;
D:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
CALIB:IN std_logic;
RESET:IN std_logic

)i

END COMPONENT;

uut:IDES16
GENERIC MAP (GSREN=>"false",

LSREN=>"true"

)

PORT MAP (
Q0=>QQ0,
Q1=>Q1,
Q2=>Q2,
Q3=>Q3,
Q4=>Q4,
Q5=>Q5,
Q6=>Q6,
Q7=>Q7,
Q8=>Q8,
Q9=>Q9,
Q10=>Q10,
Q11=>0Q11,
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Q12=>012,
Q13=>0Q13,
Q14=>Q14,
Q15=>Q15,
D=>D,
FCLK=>FCLK,
PCLK=>PCLK,
CALIB=>CALIB,
RESET=>RESET

1.2.10 OSER4
[RERR
OSERA4(4 to 1 Serializer)y 4 M IFHATHIAN . 1 A7 ef 4750 H () HR AL 25
B

RS GWIN-1. GWIN-1S. GWIN-2. GWI1N-2B. GWI1NS-2,
GWINS-2C. GW1N-4. GWIN-4B. GW1NR-4. GWI1NR-4B. GW1N-6.
GWIN-9. GWINR-9. GW1NZ-1. GWINSR-2. GWINSR-2C. GW2A-18.
GW2AR-18. GW2A-55,

i O~ EE

1-27 OSER4 iE A== E

D3~-DO0 ——

TX1~TX0 ——— —» QO
FCLK —» OSER4
PCLK ——> —>» Q1

RESET ——>

Dhesaik

OSER4 #i30, St 4: 1 84, H b QO y OSER4 $¥i s 174 H!
Q1 H T QO AR IOBUF/TBUF ] OEN 155 . ZRAEE MK 1-28 fis.
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[&] 1-28 OSER4 iZ45+EE
Ir____bs_Er&____
X0, TX 1o—F—1
: 2 PCLK
| rax| TRI-DDRX2 :
|
| RESET] I
I |
I |
PCLK bl :
FCLK D: FCLK |
|
RESETE] reser]  ODDRX2 1= DO
DO~D3 oA | TeuF
| 4
____________ 1
s o, I\ 4B fPCLK :]/2 fFCLK
PCLK i# % H FCLK 3#iimskts, o
wOAN4E
= 1-32 swANR
¥t 144 I/O ik
D3~D0 Input OSER4 %A
TX1~TXO0 Input i@ TRI-DDRX2 724 Q1
FCLK Input (SRR PN
PCLK Input EXNEEETIN
RESET Input LR, SHRTFE
QO Output OSER4 ##i%i
o1 Output OSER4 =#flifesiduint, nli&Es: QO AT
IOBUF/TBUF ] OEN {55, &%
BRNE
%% 1-33 S8NB
44 H A8 o BE ik
GSREN "false", "true" "false" Ja 4R EAr GSR
LSREN "false", "true" "true” Ja A E A, RESET
Q1 % H i b 428 1)
TXCLK_POL 1°b0, 1’b1 1’b0 1'bO:FiHf b - H
1'b1: s T Bt
OSER4 %l d_up0/1 ¥
KA I
“false™: d_upl Lt d_upO #&Hl
HWL "false", "true" "false" — -
alse rue alse #/I\J%/EE,
"true": d_upl A1 d_upO i A
[
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EEEA A RN

e QO A B #£i%E#: OBUF, (43T IODELAY HEHui sz Hifi N 1 DI,

e Q1 Fi%EHE QO A% IOBUF/TBUF [ OEN {55, Hi&7s.

[RIEGIE

Verilog B4k
OSER4 uut(
.Q0(Q0),
.Q1(Q1),
.DO(DO),
.D1(D1),
D2(D2).
.D3(D3),

.TXO0(TX0),
TXL(TX1),
.PCLK(PCLK),
FCLK(FCLK),
.RESET(RESET)

).

d’efparam uut. GSREN="false";

defparam uut.LSREN ="true";
defparam uut. HWL ="false";
defparam uut. TXCLK_POL =1'b0;

Vhdl #il4k:

COMPONENT OSER4

GENERIC (GSREN:string:="false";

).

);

LSREN:string:="true";
HWL:string:="false";
TXCLK_POL:bit:='0'

PORT(

QO0:0UT std_logic;
Q1:0UT std_logic;
DO:IN std_logic;
D1:IN std_logic;
D2:IN std_logic;
D3:IN std_logic;
TXO:IN std_logic;
TX1:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
RESET:IN std_logic

END COMPONENT;

uut:OSER4

GENERIC MAP (GSREN=>"false",

LSREN=>"true",
HWL=>"false",
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1.2.11 OSERS

Riga#
OSERS8(8 to 1 Serializer)y 8 £z FFATHIA « 1 A7 84T % 1Y R AL 28

1&g
THEESEAE. GWIN-1. GWIN-1S. GWI1N-2. GWIN-2B. GW1NS-2.

)

TXCLK_POL=>'0'

PORT MAP (

Q0=>QO,
Q1=>Q1,
D0=>DO,
D1=>D1,
D2=>D2,
D3=>D3,
TX0=>TXO,
TX1=>TX1,
FCLK=>FCLK,
PCLK=>PCLK,
RESET=>RESET

GWINS-2C. GW1N-4. GWIN-4B. GW1NR-4. GW1NR-4B. GW1N-6.
GWIN-9. GWINR-9. GW1NZ-1. GWINSR-2. GWINSR-2C. GW2A-18.
GW2AR-18. GW2A-55,

im O~ E

1-29 OSERS i A~ EE

TX3~TX0

IheeHak
OSERS #i=,, Sz 8:1 JfHi##. Hrh Q0 i OSERS ##s H: 1THi

OSERS8

— Q0

> Q1

Q1 AT QO A& IOBUF/TBUF 1] OEN {55 . iZ4EAE & 1-30 fTw.

SUG283-1.9
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[&] 1-30 OSERS iZ45+EE

rak| TRI-DDRX4

PCLK

PCLK >+

FCLK

|
FCLK &

reser] ODDRX4

RESETE

D
| 8

—_— e —— — — — — — =

PaxﬁﬁmFaK%ﬁﬁ%%,RM:V“ma

TBUF

wOMN4A

< 1-34 wONEA

Uity 11 44 110 ik

D7~DO Input OSERS8 ##fE#iN

TX3~TX0 Input il TRI-DDRX4 7=4: Q1

FCLK Input [EBEEIETPN

PCLK Input ESAE TN

RESET Input LR, FHETFEN

QO Output OSERS8 %44t

o1 outpt OSER8 =#Tae&dkdmit, AliEH: QO rik

P ft] IOBUF/TBUF ] OEN {5, a7

SHNER

#* 1-35 BHENE

ZH 4 Hy {3 BRIME ik

GSREN "false", "true" “false" A AR &AL GSR

LSREN "false", "true" “"true" Ja A E 7 RESET
Q1 i H Ao Ao 1 42 1

TXCLK_POL 1'b0, 1’b1 1’b0 1'bO: i -V
1'b1:E ¥ T By
OSERS #{#li d_up0/1 I ¥
KZR P

. o . . “false": d_upl bt d_upO #2H7

HWL false", "true false NI
"true": d_upl A1 d_upO i 5 4H
¥
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EEEA A RN

e QO A B #£i%E#: OBUF, (43T IODELAY HEHui sz Hifi N 1 DI,

e Q1 Fi%EHE QO A% IOBUF/TBUF [ OEN {55, Hi&7s.

[RIEGIE

Verilog #l4k.:
OSERS uut(
.Q0(QO),
.Q1(Q1),
.DO(DO0),
.D1(D1),
.D2(D2),
.D3(D3),
.D4(D4),
.D5(D5),
.D6(D6),
.D7(D7),
.TXO(TX0),
TX1(TXD),
TX2(TX2),
.TX3(TX3),
PCLK(PCLK),
.FCLK(FCLK),
.RESET(RESET)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";
defparam uut. HWL ="false";
defparam uut. TXCLK_POL =1'b0;
Vhdl #il4k:
COMPONENT OSERS

GENERIC (GSREN:string:="false";
LSREN:string:="true";
HWL.:string:="false";
TXCLK_POL:bit:='0'

);

PORT(
QO0:0UT std_logic;
Q1:0UT std_logic;
DO:IN std_logic;
D1:IN std_logic;
D2:IN std_logic;
D3:IN std_logic;
D4:IN std_logic;
D5:IN std_logic;
D6:IN std_logic;
D7:IN std_logic;
TXO:IN std_logic;
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TXZ1:IN std_logic;
TX2:IN std_logic;
TX3:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
RESET:IN std_logic
);
END COMPONENT;
uut:OSER8
GENERIC MAP (GSREN=>"false",
LSREN=>"true",
HWL=>"false",
TXCLK_POL=>'0'
)
PORT MAP (
Q0=>QO0,
Q1=>Q1,
D0=>D0,
D1=>D1,
D2=>D2,
D3=>D3,
D4=>D4,
D5=>D5,
D6=>D6,
D7=>D7,
TX0=>TXO0,
TX1=>TX1,
TX2=>TX2,
TX3=>TX3,
FCLK=>FCLK,
PCLK=>PCLK,
RESET=>RESET

1.2.12 OSER10
[RIBRFR

OSER10(10 to 1 Serializer) 4 10 Az 3 ATHIA - 1 AL ATHiH LA

iE A 2g

YHEpgME: GWIN-1. GWIN-1S. GWI1N-2. GW1N-2B. GW1NS-2.
GW1NS-2C. GW1N-4. GW1N-4B. GWINR-4. GW1NR-4B. GW1N-6.
GW1N-9. GW1NR-9. GW1NZ-1. GW1NSR-2. GW1NSR-2C. GW2A-18.
GW2AR-18. GW2A-55.
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i A REE

1-31 OSER10 ¥ AR EE

D9~D0 ———

FCLK ——>»

OSER10 - » Q
PCLK ———»

RESET —»

TheeHiid

OSER10 #%z(, Sz¥l 10:1 i #:, PCLK % H FCLK 238 155K,
fPCLK :]/5 fFCLK .

wON4A
%< 1-36 WA
Ui 144 110 ik
D9~DO Input OSER10 ###%iA
FCLK Input [ERENEE TN
PCLK Input EINE TN
RESET Input LRI, ST ER
Q Output OSER10 #i#%it
SHNER
%+ 1-37 BENE
¥4 HAF 5 ] BRIME ik
GSREN "false", "true" "false" A AR E AL GSR
LSREN "false", "true" “"true" Ja AR E A RESET
EEEEMEAN
Q W H#5%# OBUF, =43t IODELAY e # Hif N3 1 DI,
FEiEFIE
Verilog #l4k:
OSER10 uut(
Q(Q),
.DO(DO),
.D1(D1),
.D2(D2),
.D3(D3),
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.D4(D4),
.D5(D5),
.D6(D6),
.D7(D7),
.D8(D3Y),
.D9(D9),
PCLK(PCLK),
.FCLK(FCLK),
.RESET(RESET)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";

Vhdl #i4k.:
COMPONENT OSER10
GENERIC (GSREN:string:="false";
LSREN:string:="true"
).

PORT(
Q:OUT std_logic;
DO:IN std_logic;
D1:IN std_logic;
D2:IN std_logic;
D3:IN std_logic;
D4:IN std_logic;
D5:IN std_logic;
D6:IN std_logic;
D7:IN std_logic;
D8:IN std_logic;
D9:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
RESET:IN std_logic

);

END COMPONENT;

uut:OSER10
GENERIC MAP (GSREN=>"false",

LSREN=>"true"

)

PORT MAP (
Q=>Q,
D0=>D0,
D1=>D1,
D2=>D2,
D3=>D3,
D4=>D4,
D5=>D5,
D6=>D6,
D7=>D7,
D8=>D8,
D9=>D9,
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FCLK=>FCLK,
PCLK=>PCLK,
RESET=>RESET
);
1.2.13 OVIDEO
[RIERR
OVIDEO(7 to 1 Serializer)y 7 7 H-ATHIN 1 A7 B ATHH 1L AS
is 2

YHEEe M GWIN-1. GWIN-1S. GWI1N-2. GWI1N-2B. GWI1NS-2,
GW1NS-2C. GW1N-4. GWIN-4B. GWINR-4. GWINR-4B. GW1N-6.
GW1N-9, GW1INR-9. GW1NZ-1. GW1NSR-2. GW1NSR-2C. GW2A-18.
GW2AR-18. GW2A-55.

i O~ EE

& 1-32 OVIDEO O ==&

D6~D0 ——)
FCLK ——
OVIDEO ——» Q
PCLK ——

RESET —

Dhesaik

OVIDEO #=,, szl 7:1 H-H#:4:, PCLK i@% H FCLK 4341 15k,
fPCLK :]/3'5 fFCLK o

w48

%< 1-38 WwWAN4A

i 11 44 /0 E{iba

D6~DO0 Input OVIDEO ##fifA

FCLK Input [EBENEER TN

PCLK Input ESINEE TN

RESET Input S BN, AR
Q Output OVIDEO #ji#fith
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110B
BENE
# 1-39 SEN A
54 Hy{i ¥ BIME Py
GSREN "false", "true" "false" Ja 4 RE AL GSR
LSREN "false", "true" "true" Ja ARSI RESET
PERESEMERT
Q 7] H &% OBUF, Hi4id IODELAY FHeiZEf: Hom N 1 DI,
REiEFIE
Verilog #4t.:
OVIDEO uut(
.Q(Q),
.DO(DO),
.D1(D1),
.D2(D2),
.D3(D3),
.D4(D4),
.D5(D5),
.D6(D6),
.PCLK(PCLK),
.FCLK(FCLK),
.RESET(RESET)
).

d’efparam uut. GSREN="false";

defparam uut.LSREN ="true";
Vhdl #il4k:

COMPONENT OVIDEO
GENERIC (GSREN:string:="false";
LSREN:string:="true"

).

);

PORT(

Q:OUT std_logic;
DO:IN std_logic;
D1:IN std_logic;
D2:IN std_logic;
D3:IN std_logic;
D4:IN std_logic;
D5:IN std_logic;
D6:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
RESET:IN std_logic

END COMPONENT;
uut:OVIDEO

SUG283-1.9
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GENERIC MAP (GSREN=>"false",
LSREN=>"true"
)

PORT MAP (
Q=>Q,
DO0=>D0,
D1=>D1,
D2=>D2,
D3=>D3,
D4=>D4,
D5=>D5,
D6=>D6,
FCLK=>FCLK,
PCLK=>PCLK,
RESET=>RESET

1.2.14 OSER16
[RIERFR

SUG283-1.9

OSER16(16 to 1 Serializer)y 16 2474 1 A28 T4 H 0 5 028

iE AR

TR GWIN-1S. GW1NS-2. GW1NS-2C. GW1N-6. GW1N-9.

GWINR-9. GWINSR-2. GWINSR-2C.
im AR EE

1-33 OSER16 i O~ =E

D15~-D0 —)

FCLK ——»

OSER16 —> Q
PCLK ———

RESET —>

Thehid

OSER16 #z{, sZ#il 16:1 JE&d## . PCLK % B FCLK 3 aiimis K,

fPCLK :]/8 fFCLK o
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wmOANT4A
= 1-40 KON
i 1 44 11O ik
D15~D0 Input OSER16 ###%iA
FCLK Input [EREANE L TIN
PCLK Input ESINEZ TN
RESET Input SR, SHEFAE
Q Output OSER16 ###%it
SHNR
* 141 BEN4R
4 H {5 Y BRINE iR
GSREN "false", "true" "false" Ja AR EAL GSR
LSREN "false", "true" “"true" Ja ARSI RESET
S EEH
Q W H#5%#: OBUF, =43t IODELAY e f Hidg N3 1 DI
REGE
Verilog #i4k:
OSER16 uut(
Q(Q),
.DO(DO),
.D1(D1),
.D2(D2),
.D3(D3),
.D4(D4),
.D5(D5),
.D6(D6),
.D7(D7),
.D8(D8),
.D9(D9),
.D10(D10),
.D11(D11),
.D12(D12),
.D13(D13),
.D14(D14),
.D15(D15),
PCLK(PCLK),
.FCLK(FCLK),
.RESET(RESET)

SUG283-1.9

).

defparam uut. GSREN="false";
defparam uut.LSREN ="true";
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Vhdl #4k.
COMPONENT OSER16
GENERIC (GSREN:string:="false";
LSREN:string:="true"
).

PORT(
Q:OUT std_logic;
DO:IN std_logic;
D1:IN std_logic;
D2:IN std_logic;
D3:IN std_logic;
D4:IN std_logic;
D5:IN std_logic;
D6:IN std_logic;
D7:IN std_logic;
D8:IN std_logic;
D9:IN std_logic;
D10:IN std_logic;
D11:IN std_logic;
D12:IN std_logic;
D13:IN std_logic;
D14:IN std_logic;
D15:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
RESET:IN std_logic

);

END COMPONENT;

uut:OSER16
GENERIC MAP (GSREN=>"false",

LSREN=>"true"

)

PORT MAP (
Q=>Q,
D0=>D0,
D1=>D1,
D2=>D2,
D3=>D3,
D4=>D4,
D5=>D5,
D6=>D6,
D7=>D7,
D8=>D8,
D9=>D9,
D10=>D10,
D11=>D11,
D12=>D12,
D13=>D13,
D14=>D14,
D15=>D15,
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FCLK=>FCLK,
PCLK=>PCLK,
RESET=>RESET

);

1.2.15 IDDR_MEM
FRiERR
IDDR_MEM(Dual Data Rate Input with Memory), SZi7 memory X1
REHPEE RN
B
YRR GW2A-18. GW2AR-18. GW2A-55,
mOREHE
[ 1-34 IDDR_MEM i ArEE

D——>»

ICLK——>,
PCLK——>, ——> QO
WADDR—/~—>{  IDDR_MEM
3
RADDR—/—>

RESET——>|

Thehid

IDDR_MEM % tH #0408 75 [F) — I pe i i 5 ik 45 FPGA 2% . IDDR_MEM
TS DQS M, Hrdr, ICLK 42 DQS K% 55 DQSR90, HiR#E
ICLK [ B4 54 1% A IDDR_MEM; WADDR[2:0]:45 DQS fifr it 35 5
WPOINT; RADDR[2:0]i£#: DQS %t {55 RPOINT.

PCLK il ICLK f%i 2y pox = fow

PCLK Il ICLK Z [AJ4£4E—E RIAIAI L &, "IHR#E DQS f) DLLSTEP {H

TfE AL IR R

IwOT4R

< 1-42 WANEA

Port Name I/O Description

D Input IDDR_MEM ¥ s

ICLK Input b N, Sk DQS HEHL) DQSR90
PCLK Input ESUEZETUN

WADDR[2:0] Input Hihht, SkE DQS ki) WPOINT
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Port Name I/O Description
RADDR][2:0] Input b, Sk E DQS fEbif) RPOINT
RESET Input BRI, mHFAR
Q1~Q0 Output IDDR_MEM # 4 H
BHNE
+ 143 BHENA
ZH 4 BB BRNE iR
GSREN "false", "true" "false" B HAREA GSR
LSREN "false", "true" "true" JA A E 7 RESET
EREAEMERM

SUG283-1.9

e IDDR_MEM Hj# %A D Al HEKH IBUF, BiZ&id IODELAY Bk

H it DO:
e ICLK #3kH DQS K] DQSRI0;
e WADDR[2:0]7k [ DQS (1) WPOINT;

e RADDR[2:0]7#H DQS Bi¥t ] RPOINT.

[FiEHIL

Verilog #i4k:
IDDR_MEM iddr_mem_inst(

.Q0(q0),
.Q1(q1),
.D(d),
ICLK (iclk),
.PCLK(pclk),
.WADDR(waddr[2:0]),

.RADDR(raddr[2:0]),

.RESET (reset)

).

defparam uut. GSREN="false";

defparam uut.LSREN ="true";
Vhdl 4k
COMPONENT IDDR_MEM
GENERIC (GSREN:string:="false";

LSREN:string:="true"

);
PORT(

QO0:0UT std_logic;
Q1:0UT std_logic;
D:IN std_logic;
ICLK:IN std_logic;
PCLK:IN std_logic;
WADDRI:IN std_logic_vector(2 downto 0);
RADDR:IN std_logic_vector(2 downto 0);
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);

RESET:IN std_logic

END COMPONENT,;
uut:IDDR_MEM
GENERIC MAP (GSREN=>"false",

)

PORT MAP (

1.2.16 ODDR_MEM

SUG283-1.9

Q0=>q0,
Q1=>q1,
D=>d,
ICLK=>iclk,
PCLK=>pclk,

WADDR=>waddr,
RADDR=>raddr,
RESET=>reset

LSREN=>"true"

ODDR_MEM(Dual Data Rate Output with Memory), SZiF memory

[RiBRFR
RO B S =R
BRI

Y HESLE:. GW2A-18. GW2AR-18. GW2A-55,

im O~ E

1-35 ODDR_MEM i AREE

D1~-DO

X — >

TCLK ——>,

PCLK —— >

RESET ——»,

ODDR_MEM

5 Qo0

> Q1

TheesiE

ODDR_MEM #ix{, M FPGA # &R %55 . 5 ODDR
A, ODDR_MEM FE A DQS i}, TCLK ##: DQS W55
DQSWO 5% DQSW270, HAR#E TCLK (¥ sy ¥ #¥5 . ODDR_MEM %t .
ODDR_MEM ] QO JXUfF = E w4, Q1 AT QO i ) IOBUF/TBUF
[f) OEN 155 . HIZHHEE &l 1-36 Fris.
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[ 1-36 ODDR_MEM Zi54EE

PCLK=> . h Lo Lo | :
D1=> 21 prrct D prrct 9D 1 reer |2 |
RESET |cese e e [ Lo |
} ® 1
i mux2 = Q0
CIK CIK c SEL
[ | D Q D Q b I
DO I DFFC T DFFCT prencd |2 I
CLEAR
| ctea) ciEm |
TCK= === ———————-—-=!
| o o TRI-MDDRX, |
e i i |
™X= : o1 orret 12— ot [2 0§ pepvey |28 © | orrer o wf mue (Lo Q1
CLEAR CLEAR CLEAR| CLEAR SEU I
I 'I 'ﬁ — l_ I

PCLK 1 TCLK [0Sz 2y Pak = fok
PCLK A1 TCLK Z [AJfF{E—E AN K R, FIHR#E DQS i) DLLSTEP
{EF1 WSTEP {HHf € %A % R .

s O 4R

=144 WmONAR

U 44 110 iR

D1~DO Input ODDR_MEM ¥z fi N

X Input it TRI-MDDRX1 74 Q1

TCLK Input A, >k H DQS ) DQSWO i DQSW270

PCLK Input ESINE RPN

RESET Input SR EARIN, AR

Qo0 Output ODDR_MEM ##is 4

o1 Output ODDR_MEM 3?@@%‘%&%}%’&@\&, Ef@% QO JIriZEfY

IOBUF/TBUF ) OEN {55, &=

SHNE

* 1-45 BEN A

ZH 4 HUE TG BRINE EiEipa

GSREN "false", "true" “false" A AR E AL GSR

LSREN "false", "true" "true" Ja A E A RESET
QXL % HH F ol 2 42 il

TXCLK_POL 1’b0, 1'b1 1’b0 1'bO: i - TV H
1'b1: i T B vE 4

TCLK RiFik#
"DQSW": >k H DQS ik
TCLK_SOURCE | "DQSW","DQSW270" | “DQSW " | f] DQSWO:;

DQSW270": Kk H DQS %
Heff) DQSW270

SUG283-1.9 55(276)




110B 1.2 10LOGIC

EEEA A RN

® QO [ H#EH: OBUF, Bt IODELAY Bt S L4 N 11 DI;
o Q1 Fik % QO M) IOBUF/TBUF ) OEN 155, &~
® TCLK ikl DQS Hitkif) DQSWO s DQSW270, JFFL B X1 Fi 24

[RIEGIE

Verilog #4t.:
ODDR_MEM oddr_mem_inst(
.Q0(q0),
.Q1(ql),
.D0O(dO0),
.D1(d1),
TX(tx),
.TCLK(tclk),
.PCLK(pclk),
.RESET(reset)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";
defparam uut. TCLK_SOURCE ="DQSW";
defparam uut. TXCLK_POL=1'b0;
Vhdl 4k
COMPONENT ODDR_MEM
GENERIC (GSREN:string:="false";
LSREN:string:="true";
TXCLK_POL:bit:='0";
TCLK_SOURCE:string:="DQSW"
);
PORT(
QO0:0UT std_logic;
Q1:0UT std_logic;
DO:IN std_logic;
D1:IN std_logic;
TX:IN std_logic;
TCLK:IN std_logic;
PCLK:IN std_logic;
RESET:IN std_logic
);
END COMPONENT;
uut:ODDR_MEM
GENERIC MAP (GSREN=>"false",
LSREN=>"true",
TXCLK_POL=>'0',
TCLK_SOURCE=>"DQSW"
)
PORT MAP (
Q0=>q0,
Ql=>q1,
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D0=>d0,
D1=>d1,
TX=>tx,
TCLK=>tclk,
PCLK=>pclk,
RESET=>reset

1.2.17 IDES4_MEM
[FiBRFR

IDES4_MEM(4 to 1 Deserializer with Memory) i fEiThRENT 1:4 & IF
Feeds, WTSCBL 1 ALERATIG 4 RDIEAT
& FRE

YEEA4E: GW2A-18. GW2AR-18. GW2A-55.
iw A= E

& 1-37 IDES4_MEM 0O ~=E

D —>
ICLK ——»
FCLK ———>|
PCLK ——>
IDES4_MEM > Q2
WADDR —/3—>
RADDR —/3—>

CALIB —>|

RESET —>|

Dhesaik

IDES4_MEM SEHL 1: 4 S JfHe, i Bl /e A — I ghia e gt s
FPGA &, CHF CALIB W% th Bm iy, SAIkrh Bt i —~Ar, AL
PO JE s Hcdhadan K 55 7 A /i BB A ]

IDES4_MEM 5 IDES4 A [F], IDES4_MEM 7 E L& DQS f#H, Hrh,
ICLK iE$2 DQS H4i 155 DQSR90, HAR#E ICLK i #hifrls Bz A
IDES4_MEM; WADDR[2:0]i%% DQS Hifii {55 WPOINT; RADDRI[2:0]
#F%E DQS Wi {55 RPOINT.

PCLK. FCLK il ICLK HI#iZ% 5 2K foek =Y2 Frer =Y 2 fieii .
FCLK I ICLK Z [AJfF1E— @ WIARAL IS R, WHRHE DQS ) DLLSTEP &
WAL R
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1.2 IOLOGIC
ImOT4
& 146 WONE
¥ 1144 /0 iR
D Input IDES4_MEM %d4i N\
ICLK Input b N, Sk E DQS HiFft) DQSR0
FCLK Input (SRR DN
PCLK Input ESINEZETIN
WADDR[2:0] Input Hihhk, SkHE DQS ) WPOINT
RADDR][2:0] Input Fedihlk, SkRE DQS HHL) RPOINT
CALIB input %/—;;IB &5, HT IR B EARmT, SHF
RESET Input LRI, SHETFE
Q3~Q0 Output IDES4_MEM %k i
SHNE
#*1-47 BN
ZH 4 HUE G BRIMA ity
GSREN “false", "true" "false" A AR EAL GSR
LSREN “false", "true" "true" JE A S RESET
EREEEERN

e IDES4_MEM K4 A D 7] HEK H IBUF, 54 it IODELAY Filk

H o4 DO;
e ICLK %3k H DQS #HLft) DQSRI0;
e WADDR[2:0]7 ¥ F DQS (1) WPOINT;

e RADDRI[2:0]7k H DQS i) RPOINT.

[RiEGIL

Verilog #i4k:
IDES4_MEM ides4_mem_inst(

-Q0(q0),

.Q1(ql),

.Q2(q2),

.Q3(g3),

.D(d),

ICLK(iclk),
.FCLK(fclk),
.PCLK(pclk),
WADDR(waddr[2:0]),
.RADDR(raddr[2:0]),
.CALIB(calib),
.RESET(reset)
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);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";

Vhdl #4k:
COMPONENT IDES4_MEM
GENERIC (GSREN:string:="false";
LSREN:string:="true"
).

PORT(
QO0:0UT std_logic;
Q1:0UT std_logic;
Q2:0UT std_logic;
Q3:0UT std_logic;
D:IN std_logic;
ICLK:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
WADDRI:IN std_logic_vector(2 downto 0);
RADDR:IN std_logic_vector(2 downto 0);
CALIB:IN std_logic;
RESET:IN std_logic
);
END COMPONENT;
uut:IDES4_MEM
GENERIC MAP (GSREN=>"false",
LSREN=>"true"
)

PORT MAP (
Q0=>q0,
Q1=>q1,
Q2=>q2,
Q3=>03,

D=>d,
ICLK=>iclk,
FCLK=>fclk,
PCLK=>pclk,
WADDR=>waddr,
RADDR=>raddr,
CALIB=>calib,
RESET=>reset

);

1.2.18 OSER4_MEM
[RiBRFR

OSER4_MEM(4 to 1 Serializer with Memory) TF/EEThAE ) 4:1 354
Huds, TSI 4 RLFEATRE 1AL ERRAT
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B
TR GW2A-18. GW2AR-18. GW2A-55,
inOAREHE

& 1-38 OSER4_MEM O R=E

D3~D0 ——————

TX1~TX0

TCLK ——» - » Qo0

OSER4_MEM
FCLK —» > Q1

PCLK —— >

RESET ——»

ThaeHd

OSER4_MEM #i58, S8 4: 1 FfHf #4555 OSER4 A [F], OSER4_MEM
FEALA DQS i H, TCLK i##: DQS H#iHi{5 5 DQSWO m DQSW270,
HARYE TCLK I yEK 34 WL OSER4. MEM it . OSER4_MEM [¥] QO
RNEHE R ATRE, QL AT QO AR IOBUF/TBUF i) OEN {55 . HiZ#HE
B 1-39 s .

1-39 OSER4_MEM iZi51EE

| OSER4_MEM :
[
[
TX0, TX 1 DA |
I 2 PCLK |
: FCLK |Q1
| TRI-MDDRX2 ft
| TCLK |
[
: RESET| |
| [
[
PCLK D: PCLK |
[
FCLK DI FCLK |
| OEN
TCLK = S opDRX2 :Q" ' {\(\ ° po
RESETE> BESET | o
D

PCLK. FCLK fl TCLK f#i% 5 & 5. foow =Y2 Feer =Y2 fro .
FCLK Fll TCLK Z [AJfF4E— % BIAEAI R &R, W ARHE DQS 1) DLLSTEP 18
A WSTEP {E#f € 1ZAHAL K R o
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ImOT4E
& 148 HOANE
I 14 110 i34
D3~DO Input OSER4_MEM #f i\
TX1~TXO0 Input i#iT TRI-MDDRX2 724 Q1
TCLK Input IR, >k B DQS Hibk ) DQSWO B DQSW270
FCLK Input PR A B N
PCLK Input ESNEZETPN
RESET Input a7 XK DN = S
QO Output OSER4_MEM ###%i
o1 Output OSER4_MEM E%ﬁﬁﬁ%%ﬁj&i@ﬂjj ﬂf_% QO &
f’] IOBUF/TBUF [#] OEN 55, &7
SHNE
+* 149 BENA
ZH & BB G BE Eii3%
GSREN "false", "true" “false" Ja AR EAL GSR
LSREN "false", "true" "true" Ja A E A RESET
Q1L iy H B oA 42 o
TXCLK_POL 1’b0, 1'b1 1’b0 1'bO: i -V
b1 BBt

TCLK Rkt
"DQSW": 3k H DQS ik
TCLK_SOURCE | "DQSW","DQSW270" | "DQSW " | ] DQSWO;

DQSW270": K H DQS
Hf) DQSW270
OSER4_MEM ##
d_up0/1 ok &
“false”: d_upl Ltbd_upO#t
T —ANJE s

"true": d_upl F1 d_upO i
JTAH 7]

HWL "false", "true" "false"

EERES AN

e QO A H#Ei%EH: OBUF, &t IODELAY #Heigds: Hibg N [ DI,
e Q1 Fi%#H: QO %) IOBUF/TBUF ] OEN {55, BiE=,
o TCLK #EkH DQS #Htf) DQSWO 5 DQSW270, JF-H B % M 1S4k .

[RiEBIL

Verilog #l4t.:
OSER4_MEM oser4_mem_inst(
.Q0(q0),
.Q1(q1),
.D0(d0),
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.D1(d1),
.D2(d2),
.D3(d3),
.TX0(tx0),
TX1(tx1),
.TCLK(tclk),
.FCLK(fclk),
.PCLK(pclK),
.RESET(reset)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";
defparam uut. HWL ="false";
defparam uut. TCLK_SOURCE ="DQSW";
defparam uut. TXCLK_POL=1'b0;
Vhdl 4k
COMPONENT OSER4_MEM
GENERIC (GSREN:string:="false";
LSREN:string:="true";
HWL:string:="false";
TXCLK_POL:bit:='0";
TCLK_SOURCE:string:="DQSW"
);
PORT(
QO:0UT std_logic;
Q1:0UT std_logic;
DO:IN std_logic;
D1:IN std_logic;
D2:IN std_logic;
D3:IN std_logic;
TXO:IN std_logic;
TXZ1:IN std_logic;
TCLK:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
RESET:IN std_logic
);
END COMPONENT;
uut:OSER4_MEM
GENERIC MAP (GSREN=>"false",
LSREN=>"true",
HWL=>"false",
TXCLK_POL=>'0',
TCLK_SOURCE=>"DQSW"
)
PORT MAP (
Q0=>qQ,
Ql=>ql,
D0=>dO0,
D1=>d1,
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D2=>d2,
D3=>d3,
TX0=>tx0,
TX1=>tx1,
TCLK=>tclk,
FCLK=>fclk,
PCLK=>pclk,
RESET=>reset

1.2.19 IDES8_MEM
[FRiBRFR

IDES8_MEM(8 to 1 Deserializer with Memory) i 7E6iThRERT 1:8 H IF
Hefngs, wSEPl 1AL ERATES 8 ST IFAT .
B

SRR GW2A-18. GW2AR-18. GW2A-55,
mOREHE

1-40 IDES8_MEM i O ~EE

D —»

ICLK ——» > QO
—— Q1

FCLK ———
— Q2
PCLK ——» 503
IDES8_MEM > Q4

WADDR ——/—>
3 > Q5
3 7

CALIB —>

RESET ——

Dhesaik

IDES8_MEM SEH 1: 8 &3 JFeHf, oy th Bl 72 [F] — I e il vR 4R ik 4s
FPGA 124, 30 CALIB 5 Mm 8RR Ar 06, 47
J\IRJe Bl s S ALRT B F . 55 IDES8 AN[F], IDES8_MEM
ZAL DQS 1], Jrfr, ICLK ¥4 DQS il 5 5 DQSR90, HLAitH ICLK
RO B F R i 3% A\ IDES8_MEM;: WADDR[2:0]i% 4 DQS Kyt {5 5
WPOINT; RADDR[2:0]i£4#% DQS Hiffiif5 5 RPOINT.,

PCLK. FCLK il ICLK HISiZ 2K : foek =Y4 Frere =14 fie .
FCLK I ICLK Z [AJfF1E— @ WIARAL S R, WHRHE DQS ) DLLSTEP &
W AN IE R
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wONE

#+ 1-50 wON4A

vt 144 I/O iR

D Input IDES8_MEM ¥disfi A\

ICLK Input IHehsN, Sk E DQS Hibf) DQSR0

FCLK Input SRR PN

PCLK Input ESELTIN

WADDR][2:0] Input ik, kH DQS i WPOINT

RADDR[2:0] Input HHbdk, SkE DQS B RPOINT

CALIB Input %ZALIB 59, AT ABmBEENY, &Rra
A

RESET Input A BN, SETE

Q7~Q0 Output IDES8_MEM i i

SHNER

%+ 1-51 BEN A

ZH 4 HAF 5 ] BRIME ik

GSREN "false", "true" "false" A AR EAL GSR

LSREN "false", "true" “"true" JA AR E A RESET

A EEH

e |IDES8 _MEM i#ilEfi N\ D "] HE:k H IBUF, (&5t IODELAY Bk
H 4 DO;

e ICLK #:kH DQS #iHtf#) DQSRI0;

e WADDRI[2:0]7 Kk H DQS It f{] WPOINT;

e RADDR[2:0]7%#*H DQS Bl ] RPOINT.

[RiEfI

Verilog #l4t.:
IDES8 _MEM ides8 mem_inst(

.Q0(q0),
.Q1(ql),
.Q2(q2),
.Q3(g3),
.Q4(q4),
.Q5(5),
.Q6(gb),
Q7(q7),
.D(d),
ICLK(iclk),
.FCLK(fclk),
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.PCLK(pclk),
.WADDR(waddr[2:0]),
.RADDR(raddr[2:0]),
.CALIB(calib),
.RESET(reset)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";
Vhdl #i4k.:
COMPONENT IDES8 MEM
GENERIC (GSREN:string:="false";
LSREN:string:="true"
).

PORT(
QO0:0UT std_logic;
Q1:0UT std_logic;
Q2:0UT std_logic;
Q3:0UT std_logic;
Q4:0UT std_logic;
Q5:0UT std_logic;
Q6:0UT std_logic;
Q7:0UT std_logic;
D:IN std_logic;
ICLK:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
WADDRI:IN std_logic_vector(2 downto 0);
RADDR:IN std_logic_vector(2 downto 0);
CALIB:IN std_logic;
RESET:IN std_logic
);

END COMPONENT;

uut:IDES8_MEM
GENERIC MAP (GSREN=>"false",

LSREN=>"true"

)

PORT MAP (
Q0=>q0,
Q1=>q1,
Q2=>q2,
Q3=>q3,
Q4=>04,
Q5=>05,
Q6=>(6,
Q7=>q7,

D=>d,
ICLK=>iclk,
FCLK=>fclk,
PCLK=>pclk,
WADDR=>waddr,
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RADDR=>raddr,
CALIB=>calib,
RESET=>reset

1.2.20 OSER8_MEM
[RIBRFR

OSER8_MEM(8 to 1 Serializer with Memory) T fEEThAE) 8:1 3 Hi %%
2§, WISl 8 L HATH L ALHAT .

B
Y. GW2A-18. GW2AR-18. GW2A-55,
wmAOREHR

[& 1-41 OSERS8_MEM if AR=E

D7~-D0 ——

TX3~TX0 0—
— > QO

OSER8_MEM | , o1

TCLK ——>»

FCLK e

PCLK

RESET »

Thehid

OSER8_MEM #:{, 523l 8:1 Ff i #4465 OSER8 AN [A], OSER8_MEM
FEAS DQS f#/, TCLK ##: DQS M55 DQSWO 5t DQSW270,
HARYE TCLK B il £ 85  OSER8_MEM #irtli. OSER8_MEM [£] QO
AR AT, Q1 AT QO iR IOBUF/TBUF ) OEN {55 . FLIZAEAE
E P 1-42 Fis.
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& 1-42 OSER8_MEM ZiE1=EHE
____________ ;
: OSER8_MEM :
|
X0 TX3 A= = :
| PCLK :
: e TRI-MDDRX4 [
| TCLK |
I RESET| :
I |
I |
PCLK D: PCLK :
FCLK =4 Fak | oEn
TCLK = 9 oppRxa [ {\K °— Do
RESET> : RESET | ToUF
DO~D7 D.:=8/=D; :
PCLK. FCLK F1 TCLK HI#i% % 2N feo =14 fra =14 frewc .
FCLK Al TCLK Z[BIA-E — E WIAHAL I &R, I #R#E DQS ) DLLSTEP {&
N WSTEP {H#f €A K R
imANT4a
£ 1-52 IwONER
%t 1 44 110 ik
D7~DO Input OSER8_MEM ##E%i A\
TX3~TX0 Input it TRI-MDDRX4 7=E Q1
TCLK Input BFEhIN, oK H DQS ) DQSWO & DQSW270
FCLK Input o T I A N
PCLK Input BTN
RESET Input S EAEN, A
QO Output OSER8_MEM %l 4 H
o1 Outout OSER8_MEM —=Zffigedidaimt, w4z QO ik
P ft] IOBUF/TBUF ] OEN {55, =%
SBHNE
%+ 1-53 SENB
SR 4 B BRIME iR
GSREN "false", "true" "false" B4R EN GSR
LSREN “false", "true" "true" Jo A E A, RESET
Q1 % H s AR 1k 4 1)
TXCLK_POL 1’b0, 1'b1 1’b0 1'bO: i - TV s
b L B H
TCLK Rk £
TCLK_SOURCE | "DQSW","DQSW270" | "DQSW " | "DQSW": k[ DQS #iti
'] DQSWO:;
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110B 1.2 I0LOGIC
S BUE Yo BE ik
DQSW270": >kH DQS #x
Bt DQSW270
OSER8_MEM #{iz
d_up0/1 I}y R4
. . o . " “false": d_upl tkd_upOfg
HWL false", "true false A
"true": d_upl 1 d_upO it
Fr AR I
EEE AR
e QO " H#:i%ER: OBUF, m&id IODELAY itk £z H 4 N\ ifi 1 DI;
e Q1 Fi%EE: QO Fri%(Y IOBUF/TBUF ] OEN 5%, &=
e TCLK FkH DQS #ifktf) DQSWO0 B DQSW270, JfH & XT M (K14 .
BB
Verilog #il4t :
OSER8_MEM oser8_mem_inst(
.Q0(q0),
.Q1(ql),
.D0(d0),
.D1(d1),
.D2(d2),
.D3(d3),
.D4 (d4),
.D5 (d5),
.D6 (d6),
.D7 (d7),
.TXO0 (tx0),
TX1 (tx1),
.TX2 (tx2),
.TX3 (tx3),
.TCLK (tclk),
.FCLK (fclk),
.PCLK (pclk),
.RESET (reset)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";
defparam uut. HWL ="false";
defparam uut. TCLK_SOURCE ="DQSW";
defparam uut. TXCLK_POL=1'b0;
Vhdl #i4k.:
COMPONENT OSER8_MEM
GENERIC (GSREN:string:="false";
LSREN:string:="true";
HWL:string:="false";
TXCLK_POL:bit:='0";
TCLK_SOURCE:string:="DQSW"
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110B 1.2 10LOGIC

)i
PORT(
QO0:0UT std_logic;
Q1:0UT std_logic;
DO:IN std_logic;
D1:IN std_logic;
D2:IN std_logic;
D3:IN std_logic;
D4:IN std_logic;
D5:IN std_logic;
D6:IN std_logic;
D7:IN std_logic;
TXO:IN std_logic;
TXZ1:IN std_logic;
TX2:IN std_logic;
TX3:IN std_logic;
TCLK:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
RESET:IN std_logic
);
END COMPONENT;
uut:OSER8_MEM
GENERIC MAP (GSREN=>"false",
LSREN=>"true",
HWL=>"false",
TXCLK_POL=>'0',
TCLK_SOURCE=>"DQSW"
)
PORT MAP (
Q0=>q0,
Ql=>ql,
D0=>dO,
D1=>d1,
D2=>d2,
D3=>d3,
D4=>d4,
D5=>d5,
D6=>d6,
D7=>d7,
TX0=>tx0,
TX1=>tx1,
TX2=>tx2,
TX3=>tx3,
TCLK=>tclk,
FCLK=>fclk,
PCLK=>pclk,
RESET=>reset
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110B 1.2 10LOGIC

1.2.21 IODELAY

[RiE&MR

IODELAY (Input/Output delay)i A%t &, 2 10 BT & 1 —4
Al YR FEAERT BT
B

YEpE: GWIN-1. GWIN-1S. GWI1N-2. GWI1N-2B. GWI1NS-2.
GW1NS-2C. GW1N-4. GW1N-4B. GWINR-4. GW1INR-4B. GW1N-6.
GW1N-9. GW1INR-9. GW1NZ-1. GW1INSR-2. GW1NSR-2C. GW2A-18.
GW2AR-18. GW2A-55.
wORERE

1-43 IODELAY O r=E

DI ——»
SDTAP ——» ——» DO
IODELAY
SETN ——> —>» DF

VALUE ——»|

ThaeHd

B 10 #v60 F IODELAY #idk, i tig ity mf K220 128 P x 25ps=
3,200ps. IODELAY A HF /0 Z# i A S, (AR ER .

wOMN4A

#+ 1-54 wONE

4 110 i

DI Input EAETTE PN
NS IE R P K

SDTAP Input 0: INEHRAS LR

1: S TARELERT

B B A THEELE S (177 1)

SETN Input 0: HAMMAERT ;

1: J/ IR,

VALUE AT BEIE I A R B w1, Ak #2)

ALEE Input | o gt g
bo Output | ¥4
A ﬁn:.!,:\‘#, \ 7 %_S‘ujﬁ T y
DF Output it bRSAL, H LR RSl LR ) under-flow
B¢ over-flow
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1.210LOGIC

SN B
£ 1-55 BBNE

SR HUE VG NN ik

C_STATIC_DLY | 0~127 0 Ea S TE R K )

[RiEHIL

Verilog B4k
IODELAY iodelay _inst(
.DO(dout),
.DF(df),
.DI(di),
.SDTAP(sdtap),
.SETN(setn),
.VALUE((value)
);
defparam iodelay_inst.C_STATIC_DLY=0;
Vhdl 4k
COMPONENT IODELAY
GENERIC (C_STATIC_DLY:integer:=0
).

PORT(
DO:OUT std_logic;
DF:OUT std_logic;
DI:IN std_logic;
SDTAP:IN std_logic;
SETN:IN std_logic;
VALUE:IN std_logic
)i
END COMPONENT;
uut:IODELAY
GENERIC MAP (C_STATIC_DLY=>0
)
PORT MAP (
DO=>dout,
DF=>df,
DI=>di,
SDTAP=>sdtap,
SETN=>setn,
VALUE=>value

1.2.22 IEM
[RiBRFR

IEM(Input Edge Monitor)i N2 ¥ B, /2 10 BLEpr 5 11
ﬁ%o

SUG283-1.9
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110B 1.2 10LOGIC

iE R

YHEEe M GWIN-1. GWIN-1S. GWIN-2. GWI1N-2B. GWI1NS-2,
GW1NS-2C. GW1N-4. GW1N-4B. GWINR-4. GW1INR-4B. GW1N-6.
GW1N-9. GW1NR-9. GW1NZ-1. GW1NSR-2. GW1NSR-2C. GW2A-18.
GW2AR-18. GW2A-55.

im O~ EE

1-44 IEM O =E

D—>
CLK ——> > LAG
IEM
RESET —> —> LEAD
MCLK ——>
TheEsmid

IEM FSREURESRIAYS, 715 IODELAY A — e fd FH Sk i 35 2 2 BURE
%W, FHT DDR #z.

mANT4a
% 1-56 OB
Uity 144 I/O Eiiip
D Input EAETTETIAN
CLK Input INEZLTTPN
RESET Input S EAEIN, AR
MCLK Input IEM &4, RISk E M P48, EH TRt E
LAG Output | IEM JIITELAR LAG fi bRk
LEAD Output | IEM J#¥EEH LEAD fir s
SBHNE
#£ 1-57 SBNA
SR 4 BB VE ] BE iR
"SMALL","MIDSMALL", | ., W | e .
WINSIZE "MIDLARGE" "L ARGE" SMALL GEP NGNS &=
GSREN "false", "true" "false" JAHEREA GSR
LSREN "false", "true" "true" Ja A E A RESET
FigH1it
Verilog 4k
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110B 1.2 10LOGIC

IEM iem_inst(
.LAG(lag),
.LEAD(lead),
.D(d),
.CLK(clK),
.MCLK(mclk),

.RESET (reset)
);

defparam iodelay_inst. WINSIZE = "SMALL";;

defparam iodelay_inst. GSREN = "false";
defparam iodelay_inst.LSREN = "true";

Vhdl #i4k:
COMPONENT IEM
GENERIC (WINSIZE:string:="SMALL";
GSREN:string:="false";
LSREN:string:="true"

)i
PORT(
LAG:OUT std_logic;
LEAD:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic;
MCLK:IN std_logic;
RESET:IN std_logic
);
END COMPONENT;
uut:lEM

GENERIC MAP (WINSIZE=>"SMALL",
GSREN=>"false",
LSREN=>"true"
)
PORT MAP (

LAG=>lag,

LEAD=>lead,

D=>d,

CLK=>clk,

MCLK=>mclk,

RESET=>reset
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2CLU 2.1 LUT

2w

A Tic B i 45 .76 CLU(Configurable Logic Unit)/& I FPGA 7= i )
AETT, B4 CLU DY AT AC & DA &6 7> CLS(Configurable Logic Section)
AN—A~AT it B £%28 7.6 CRU(Configurable Routing Unit) 21, CLU FI45#
IR 2-1 fron. FLrrEECE ShAE T AT AL E AR LUT. 2 AR
2T ALU FI37 478 REG. CLU AHLAT S8l MUX/LUT/ALU/FF/LATCH
R DI RE .

2-1 CLU & EE

cLu
LUT
LUT CLS3
LuT |[ REG CLS?
LUT || REG
CRU
LuT || REG
LUT || REG CcLs1

LUT || REG | | cLso
LUT || REG

21 LUT

IONEIRR LUT, %K LUT 458494 LUT1. LUT2. LUT3. LUT4,
X BIAE T2 4R R N AL 5 AN ]

YTErgME: GWIN-1. GWIN-1S. GWI1N-2. GWI1N-2B. GWI1NS-2.
GW1NS-2C. GW1N-4. GW1IN-4B. GWINR-4. GW1NR-4B. GW1N-6.
GW1N-9. GW1INR-9. GW1NZ-1. GW1INSR-2. GW1NSR-2C. GW2A-18.
GW2AR-18. GW2A-55.
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2CLU

2.1 LUT

211 LUT1
[RiB4B

LUT1(1-input Look-up Table) & H & fa] i) —Fh, & F T2l ggrh 2%
M. LUTL N 1 AR &R, 181 parameter 43 INIT IRAI{E S, 1R
0 N 1) i k2 HOF . 1 s I HE

GRHHEE

2-2 LUT1 &H9EE

10 —» LUT1 —» F

Port 143

= 2-1 Port 148

Port Name /O

Description

10 Input

Data Input

F Output

Data Output

Attribute 11'43

7= 2-2 Attribute 43

Attribute Name | Allowed Values

Default Description

INIT 2’h0~2’h3

2’h0 Initial value for LUT1

HER
T2-3HER

Input(10)

Output(F)

0

INIT[O]

1

INIT[1]

[FiEfIL

Verilog #l4k:
LUT1 instName (
10(10),
F(F)
);

defparam instName.INIT=2’h1;

Vhdl 4k
COMPONENT LUT1

SUG283-1.9
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2CLU

2.1 LUT

GENERIC (INIT:bit_vector:=X"0");

PORT(
F:OUT std_logic;
10:IN std_logic
);
END COMPONENT,
uut:LUT1
GENERIC MAP(INIT=>X"0")
PORT MAP (
F=>F,
10=>10
)i
21.2 LUT2
[FENER
LUT2(2-input Look-up Table)dy 2 i A\ [ &K , 18 id parameter 45 INIT
WRAME T, AR RS N () bk 2 O S B F 4 HH 45 R
LHIER
2-3 LUT2 &H9tEE
00—
LUT2 —> F
1>
Port /43
% 2-4 Port M43
Port Name /0 Description
10 Input Data Input
11 Input Data Input
F Output Data Output
Attribute 7743
&R 2-5 Attribute /143
Attribute Name | Allowed Values Default Description
INIT 4’h0~4’hf 4’h0 Initial value for LUT2
HER
* 2-6 HIER
Input(l1) Input(10) Output(F)
0 0 INIT[O]
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2CLU 2.1 LUT

Input(11) Input(10) Output(F)
0 1 INIT[1]
1 0 INIT[2]
1 1 INIT[3]
[REHIHE
Verilog B4k
LUTZ2 instName (
10(10),
11(11),
F(F)
);
defparam instName.INIT=4’h1;
Vhdl 4k

COMPONENT LUT2
GENERIC (INIT:bit_vector:=X"0");

PORT(
F:OUT std_logic;
10:IN std_logic;
I1:IN std_logic
);
END COMPONENT;
uut:LUT?2
GENERIC MAP(INIT=>X"0")
PORT MAP (
F=>F,
10=>10,
11=>11
);
21.3 LUT3
BB

LUT3(3-input Look-up Table)y 3 ¥ A\ &K , it parameter 45 INIT
MRAMEJG > FR 4N I M bk 2 1 X6 7 () 090 I A H 45 R
LEHER

2-4 LUT3 Z5§34EE

0 ——>

I —> > F
LUT3

2 —>
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2.1LUT
Port T8
= 2-7 Port {148
Port Name I/O Description
10 Input Data Input
11 Input Data Input
12 Input Data Input
F Output Data Output
Attribute 7148
& 2-8 Attribute /148
Attribute Name Allowed Values | Default Description
INIT 8’h00~8'hff 8’h00 Initial value for LUT3
RBER
* 29 HER
Input(12) Input(11) Input(l0) Output(F)
0 0 0 INIT[O]
0 0 1 INIT[1]
0 1 0 INIT[2]
0 1 1 INIT[3]
1 0 0 INIT[4]
1 0 1 INIT[5]
1 1 0 INIT[6]
1 1 1 INIT[7]
[FEHIE
Verilog B4k
LUT3 instName (

10(10),

A1(12),

12(12),

.F(F)

);

defparam instName.INIT=8'h10;

Vhdl #4k

COMPONENT LUT3

GENERIC (INIT:bit_vector:=X"00");

PORT(

F:OUT std_logic;
10:IN std_logic;
I1:IN std_logic;

12:IN std_logic
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2.1 LUT

214 LUT4

SUG283-1.9

);

END COMPONENT;

uut:LUT3

GENERIC MAP(INIT=>X"00")
PORT MAP (

F=>F,

10=>10,
11=>I1,
12=>2

JRIBNTA

LUT4(4-input Look-up Table) iy 4 ¥ A\ &K , i1 parameter 45 INIT
MR JG, AR N 16 Mk 2 6T 7 () 0308 I H 45 2R

LHIER
2-5 LUT4 &R
10 ———>
e
2 5 Lut4 ~———*F
I3 ——>
Port /43
% 2-10 Port T48
Port Name /0 Description
10 Input Data Input
11 Input Data Input
12 Input Data Input
13 Input Data Input
F Output Data Output
Attribute 7143
& 2-11 Attribute /148
Attribute Name | Allowed Values Default Description
INIT 16’h0000~16’hffff | 16’h0000 Initial value for LUT4
HER
*2-12 H{ER
Input(I3) Input(12) | Input(l1) Input(10) Output(F)
0 0 0 0 INIT[O]
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2CLU 2.1LUT
Input(13) Input(12) | Input(l1) Input(10) Output(F)
0 0 0 1 INIT[1]
0 0 1 0 INIT[2]
0 0 1 1 INIT[3]
0 1 0 0 INIT[4]
0 1 0 1 INIT[5]
0 1 1 0 INIT[6]
0 1 1 1 INIT[7]
1 0 0 0 INIT[8]
1 0 0 1 INIT[9]
1 0 1 0 INIT[10]
1 0 1 1 INIT[11]
1 1 0 0 INIT[12]
1 1 0 1 INIT[13]
1 1 1 0 INIT[14]
1 1 1 1 INIT[15]
[REGIHE
Verilog #i4k:
LUT4 instName (

10(10),

11(12),

12(12),

13(13),

.F(F)

);

defparam instName.INIT=16’h1011;

Vhdl 4k
COMPONENT LUT4

GENERIC (INIT:bit_vector:=X"0000");

uut:LUT4

PORT(
F:OUT std_logic;
10:IN std_logic;
I1:IN std_logic;
12:IN std_logic;
I3:IN std_logic
)i
END COMPONENT;
GENERIC MAP(INIT=>X"0000")
PORT MAP (
F=>F,
10=>10,
11=>11,
12=>12,

SUG283-1.9
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2 CLU 2.1 LUT
13=>13
);
2.1.5 Wide LUT
RN

Wide LUT =&idid LUT4 Fil MUX2 #i& &P LUT, == FPGA H i HF
IR B LUT B MUX2 5 MUX2_LUT5/ MUX2_LUT6/ MUX2_LUT7/
MUX2_LUTS.

B LUT 43 77 R A LUTA ATMUX2_LUTS /] 414 28 LUTS,
PEANH A SZHL) LUTS 1 MUX2_LUT6 AJZH 4528 LUT6, AN & S2B i)
LUT6 A1 MUX2_LUT7 AJAH A5 SEH LUT7, PANAHE SR LUTT7 A1
MUX2_LUT8 nJ4H A& 528 LUTS.

PL MUX2_LUT5 A4 43 Wide LUT F{EH
LEHERE
2-6 MUX2_LUT5 Z591EE]

10 ——>

I ——> MUx2_LUT5 ©

SO ——>»
Port 1+48
= 2-13 Port 1T'48
Port Name /0 Description
10 Input Data Input
11 Input Data Input
SO Input Select Signal Input
O Output Data Output
HER
*2-14 HER
Input(S0) Output(O)
0 10
1 11
&G

Verilog #iltk:

MUX2_LUTS5 instName (
10(f0),
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2.1 LUT

SUG283-1.9

A11(f1),
.S0(i5),
.0(0)

);

LUT4 lut_0 (
10(i0),
11(i1),
12(i2),
13(i3),
F(f0)

);

defparam lut_0.INIT=16'h184A,;

LUT4 lut_1 (

10(i0),
11(i1),
12(i2),
13(i3),
F(f1)
);
defparam lut_1.INIT=16'h184A,;
Vhdl #il4k:
COMPONENT MUX2_LUT5
PORT(
O:0UT std_logic;
10:IN std_logic;
I1:IN std_logic;
SO:IN std_logic

);
END COMPONENT;
COMPONENT LUT4
PORT(
F:OUT std_logic;
10:IN std_logic;
I1:IN std_logic;
[2:IN std_logic;
I3:IN std_logic
);
END COMPONENT;
uut0: MUX2_LUTS
PORT MAP (
O=>o0,
10=>f0,
11=>f1,
S0=>i5
);
uutl:LUT4
GENERIC MAP(INIT=>X"0000")
PORT MAP (
F=>f0,
10=>i0,
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2CLU 2.2 MUX
11=>i1,
2=>i2,
13=>i3
)i
uut2:LUT4
GENERIC MAP(INIT=>X"0000")
PORT MAP (
F=>f1,
10=>i0,
11=>i1,
12=>i2,
13=>i3
);
2.2 MUX
MUX 2 Z it 5 &, A 2, W 8iEE s 5 e b —ij 3
ik P mibn. S RERA 218 1M 4 1% 1 R 2R 4% .
YREAE: GWIN-1. GWIN-1S. GWIN-2. GWI1N-2B. GWI1NS-2,
GWINS-2C. GWIN-4. GW1N-4B. GW1INR-4. GWINR-4B. GW1N-6.
GWI1IN-9. GW1INR-9. GW1NZ-1. GWINSR-2. GW1INSR-2C. GW2A-18.
GW2AR-18. GW2A-55,
2.2.1 MUX2
[FENER
MUX2(2-to-1 Multiplexer)/& 2 i& 1 R H#s, RIBEFRES, NHAH
AP —ME
LHIER
2-7 MUX2 Z5H34EE]
0 ——>
11— ——>» 0
MUX2
SO ——»
Port /43
2R 2-15 Port /M43
Port Name I/O Description
10 Input Data Input
11 Input Data Input
SO Input Select Signal Input
@) Output Data Output
SUG283-1.9 83(276)




2CLU 2.2 MUX

R{E*

* 2-16 H{E®R

Input(S0) Output(O)
0 10

1 11

[RiEHIL

Verilog #tk:
MUX2 instName (
.10(10),
11(12),
.S0(S0),
.0(0)
);
Vhdl #i4k:
COMPONENT MUX2
PORT(
O:0UT std_logic;
10:IN std_logic;
I1:IN std_logic;
SO:IN std_logic
);
END COMPONENT;
uut:MUX2
PORT MAP (
0=>0,
10=>10,
11=>I1,
S0=>S0

2.2.2 MUX4
JRIBT R

MUX4(4-to-1 Multiplexer)/ 4 1%& 1 2 I E %, WRIBEFEES, MY
MM E R —AME A
LEHER

2-8 MUX4 Z5¥94EE

0 —>
11—
2 —»
MUX4 —>» 0
I3 —»
SO —>»

ST ——>»
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2CLU 2.2 MUX
Port T8
= 2-17 Port 1+48
Port Name I/O Description
10 Input Data Input
11 Input Data Input
12 Input Data Input
I3 Input Data Input
SO Input Select Signal Input
S1 Input Select Signal Input
O Output Data Output
HER
% 2-18 HE®R
Input(S1) Input(S0) Output(O)
0 0 10
0 1 11
1 0 12
1 1 13
[REFIE
Verilog itk
MUX4 instName (
10(10),
11(12),
12(12),
13(13),
.S0(S0),
.S1(S1),
.0(0)
);
Vhdl #il4k:
COMPONENT MUX4
PORT(
O:0UT std_logic;
10:IN std_logic;
I1:IN std_logic;
I2:IN std_logic;
I3:IN std_logic;
SO:IN std_logic;
S1:IN std_logic
);
END COMPONENT;
uut:MUX4
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2 CLU 2.2 MUX
PORT MAP (
0=>0,
10=>10,
11=>I1,
12=>12,
13=>13,
S0=>S0,
S1=>S1
);
2.2.3 Wide MUX
[FiEN4E

Wide MUX Zid i MUX4 Fl MUX2 i =B MUX, &z FPGA HEIZ
FRI R =B MUX B MUX2 5 MUX2_MUX8/ MUX2_MUX16/
MUX2_MUX32.

B MUX B983&E 77 2000 F . IS MUX4 il MUX2_MUX8 7] 41 4 SE
MUX8, BN A SLHLF) MUXS Fil MUX2_MUX16 mJ 204528 MUX16,
AN A SEILH MUX16 F1 MUX2_MUX32 7] 204 523 MUX32.

PL MUX2_MUX8 Al /248 Wide MUX ()8 F .

LEHER
2-9 MUX2_MUXS8 Z5HI1EE
10 ——>
1 ——>» MUX2_MUX8 —» O
SO ——»
Port 1148
% 2-19 Port 43
Port Name I/O Description
10 Input Data Input
11 Input Data Input
SO Input Select Signal Input
@) Output Data Output
HER
* 220 HER
Input(S0) Output(O)
0 10
1 11
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2.2 MUX

SUG283-1.9

[FiEHL
Verilog #4k:

MUX2_MUX8 instName (
.10(00),
11(o1),
.S0(S2),
.0(0)

);

MUX4 mux_0 (
10(i0),
A11(i1),
12(i2),
13(i3),
.S0(s0),
.S1(s1),
.0(00)

);

MUX4 mux_1 (
10(i4),
11(i5),
12(i6),
A3(i7),
.S0(s0),
.S1(s1),
.0(01)

);

Vhdl #4k:

COMPONENT MUX2_MUX8
PORT(
O:0UT std_logic;
10:IN std_logic;
[1:IN std_logic;
SO:IN std_logic
)i
END COMPONENT;
COMPONENT MUX4
PORT(
O:0UT std_logic;
10:IN std_logic;
I1:IN std_logic;
I2:IN std_logic;
I3:IN std_logic;
SO:IN std_logic;
S1:IN std_logic
);
END COMPONENT;
uutl:MUX2_MUX8
PORT MAP (
0=>0,
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2.3 ALU

23 ALU

SUG283-1.9

10=>00,

11=>01,

S0=>S2
);

uut2:MUX

PORT MAP (
0O=>00,
10=>10,
11=>11,
12=>12,
13=>13,
S0=>S0,
S1=>S1

);

uut3:MUX4sss

[RiBT 4R

ALU(2-input Arithmetic Logic Unit)2 fii N AR Z T, KBl T
ADD/SUB/ADDSUB %1},

PORT MAP (
O=>01,
10=>14,
11=>15,
12=>16,
13=>17,
S0=>S0,
S1=>S1

Y. GWIN-1. GWIN-1S. GWI1N-2. GWI1N-2B. GWI1NS-2.
GWINS-2C. GWI1N-4. GWI1N-4B. GWI1NR-4. GWI1NR-4B. GW1N-6.
GW1N-9. GW1NR-9. GW1NZ-1. GW1INSR-2. GW1NSR-2C. GW2A-18.

GW2AR-18. GW2A-55. HAKIhfensk 2-21 fn.

= 2-21 ALU Ihge

T H ik

ADD iz &
SUB R
ADDSUB hnrgkkis 5
CUP vt
CDN T AR
CUPCDN IR
GE KT e
NE ANET AR
LE NS
MULT Feikis
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2.3ALU
ZiER
2-10 ALU £&49ER
0 —>»
1 ———» SUM
ALU
I3 ——»
——>» COUT
CIN —>
Port 1143
= 2-22 Port 1+48
Port Name Input/Output Description
10 Input Data Input
11 Input Data Input
13 Input Data Input
CIN Input Carry Input
couTt Output Carry Output
SUM Output Data Output
Attribute 948
= 2-23 Attribute T8
Attribute Name | Allowed Values Default Description
Select the function of
arithmetic.
0:ADD;
1:SUB;
2:ADDSUB;
ALU_MODE 0123456789 |0 3:NE;
—_— 1 1 1 1 1 b 1 1 1 4:GE;
5.LE;
6:CUP;
7:CDN;
8:CUPCDN;
9:MULT
[FEFIHE
Verilog #4k:
ALU instName (
10(10),
11(12),
A3(13),
.CIN(CIN),
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.COUT(COUT),
.SUM(SUM)
);
defparam instName.ALU_MODE=1;
Vhdl #i4k:
COMPONENT ALU
GENERIC (ALU_MODE:integer:=0);
PORT(
COUT:OUT std_logic;
SUM:OUT std_logic;
10:IN std_logic;
[1:IN std_logic;
I3:IN std_logic;
CIN:IN std_logic
)i
END COMPONENT;
uut:ALU
GENERIC MAP(ALU_MODE=>1)
PORT MAP (
COUT=>COUT,
SUM=>SUM,
10=>10,
11=>I1,
13=>13,
CIN=>CIN

2.4 FF

fih 2 A B LS PR P 2R A O, FPGA SR IPI I 7 2 4 0 vl
FF 458230, % FH) FF 45 DFF. DFFE. DFFS. DFFSE %%, HXJHIfET
BT ik T NEE T

YEpgME: GWIN-1. GWIN-1S. GWI1N-2. GWI1N-2B. GW1NS-2.
GWI1NS-2C. GW1N-4. GW1N-4B. GWINR-4. GW1NR-4B. GW1N-6.
GW1N-9. GW1NR-9. GW1NZ-1. GW1NSR-2. GW1NSR-2C. GW2A-18.
GW2AR-18. GW2A-55, 5 FF fHXHIEIEAR 20 4, WIER 2-24 Fizs.

% 2-24 5 FF {XNRE

JRiE i3

DFF D filR 2%

DFFE I B RE D i A 4

DFFS 7 [F 25 EAL D fil R 2%

DFFSE wIN e fliRe . A0 B D Ak &R
DFFR i [FABEAT D filk 4%

DFFRE W B RE . AP AL D fil k4%
DFFP 7 P BAL D fil k4

DFFPE wIN e fliRe . S BAL D AR &R
DFFC i B EAL D filk 4
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SUG283-1.9

2.4 FF
JRiE R
DFFCE W R RE . AP EAL D fil k4%
DFFN TR D ik gy
DFFNE NI AP RE D ik g
DFFNS N R B AL D ik g
DFFNSE R AT RE . [P B AL D fil A
DFFNR TR FE ST D fid kA
DFFNRE BRI RS [FI2BE AL D filk A%
DFFNP T RE L BAL D il kA
DFFNPE R AR RE . SFoP B AL D il A
DFFNC T REN L AL D il kA
DFFNCE TFREIRT R RE . TP E A D AUk A%
RENER

DFF(D Flip-Flop)/2 H A & il B i ) — Pl 28, 3 T8 5 R Fre ik
H, 2 T flok r) D filk 4% .

LRHHEE

[#] 2-11 DFF &#3EE

CLK ——>»

DFF > Q

Port /43

= 2-25 Port 1T48

Port Name

/0 Description

D

Input Data Input

CLK

Input Clock Input

Q

Output Data Output

Attribute 748

%z 2-26 Attribute 43

Attribute Name

Allowed Values Default

Description

INIT

1'b0,1’b1 1’b0

Initial value for DFF
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2.4 FF

2.4.2 DFFE

SUG283-1.9

[RiEHHE
Verilog #lfk.:

DFF instName (

.D(D),

.CLK(CLK),

.Q(Q)
);

defparam instName.INIT=1’b0;

Vvhdl #4k:

COMPONENT DFF

GENERIC (INIT:bit:='0’);

PORT(
Q:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic
);
END COMPONENT;
uut:DFF
GENERIC MAP(INIT=>'0")
PORT MAP (
Q=>Q,
D=>D,
CLK=>CLK
)i
[FENEE
DFFE(D Flip-Flop with Clock Enable) & ik i) D fib k&%, HA
I PP RETh AE -
LHIER
2-12 DFFE &H34EE]
D—
CLK ———» DFFE —> Q
CE — »
Port /48
%R 2-27 Port T48
Port Name I/O Description
D Input Data Input
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2.4 FF

Port Name 110

Description

CLK Input

Clock Input

CE Input

Clock Enable

Q Output

Data Output

Attribute 1143

= 2-28 Attribute 48

Attribute Name Allowed Values Default

Description

INIT 1’b0,1’b1 1’b0

Initial value for DFFE

[RIEGIE

Verilog itk
DFFE instName (
.D(D),
.CLK(CLK),
.CE(CE),
) Q)

defparam instName.INIT=1"b0;
Vhdl #il4k.:
COMPONENT DFFE
GENERIC (INIT:bit:='0’);
PORT(
Q:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic;
CE:IN std_logic
);
END COMPONENT;
uut:DFFE
GENERIC MAP(INIT=>'0")
PORT MAP (
Q=>Q,
D=>D,
CLK=>CLK,
CE=>CE

2.4.3 DFFS
[FiEN AR

DFFS(D Flip-Flop with Synchronous Set)& - Fhif il & 1) D fil & 2%, B

A 725 B AT RE

SUG283-1.9
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2.4 FF

GEHINER

2-13 DFFS Z5#94EE

CLK ——>| DFFS > 0

SET —>

Port 143

= 2-29 Port +48

Port Name I/O

Description

D Input

Data Input

CLK Input

Clock Input

SET Input

Synchronous Set Input

Q Output

Data Output

Attribute 11'43

= 2-30 Attribute /+48

Attribute Name Allowed Values Default

Description

INIT 1’b0,1’b1 1'b1

Initial value for DFFS

[RiEGIL

Verilog itk
DFFS instName (
.D(D),
.CLK(CLK),
SET(SET),

.QQ)
);

defparam instName.INIT=1'b1;

Vhdl #4k:
COMPONENT DFFS
GENERIC (INIT:bit:="1");
PORT(
Q:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic;
SET:IN std_logic
)i
END COMPONENT;
uut:DFFS
GENERIC MAP(INIT=>1")
SUG283-1.9
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2CLU 2.4FF
PORT MAP (
Q=>Q,
D=>D,
CLK=>CLK,
SET=>SET
);
2.4.4 DFFSE
[RENTER
DFFSE(D Flip-Flop with Clock Enable and Synchronous Set) & L FHif%
fil & D fid Ay, B[R D E AN Bh A BETh RE -
LHIER
2-14 DFFSE £ HEE
D —»
CLK ——»
DFFSE — Q
SET ——>|
CE —>»
Port /143
#< 2-31 Port +48
Port Name /0 Description
D Input Data Input
CLK Input Clock Input
SET Input Synchronous Set Input
CE Input Clock Enable
Q Output Data Output
Attribute 7143
= 2-32 Attribute 43
Attribute Name Allowed Values Default Description
, ; , Initial value for
INIT 1'b0,1’b1 I'b1 DEESE
[FEGIE
Verilog #iltk:
DFFSE instName (
.D(D),
.CLK(CLK),
SET(SET),
.CE(CE),
Q)
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);
defparam instName.INIT=1b1;
Vhdl #i4k:
COMPONENT DFFSE
GENERIC (INIT:bit:="1");
PORT(
Q:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic;
SET:IN std_logic;
CE:IN std_logic
);
END COMPONENT;
uut:DFFSE
GENERIC MAP(INIT=>1")
PORT MAP (
Q=>Q,
D=>D,
CLK=>CLK,
SET=>SET,
CE=>CE

2.4.5 DFFR
[RIEN4B

DFFR(D Flip-Flop with Synchronous Reset) & F FHit il % () D fili /2%,
HA RS EAYRE.
LEHER

2-15 DFFR Z519E®E]

CLK ——> DFFR —Q

RESET——>|
Port /43
% 2-33 Port 48
Port Name /0 Description
D Input Data Input
CLK Input Clock Input
RESET Input Synchronous Reset Input
Q Output Data Output
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Attribute 7143

= 2-34 Attribute +48

Attribute Name Allowed Values Default

Description

INIT 1’b0,1’b1 1'b0

Initial value for DFFR

[RiEHIL

Verilog #tk:

DFFR instName (
.D(D),
.CLK(CLK),
RESET(RESET),

Q@)
);

defparam instName.INIT=1’b0;
Vhdl #i4k:
COMPONENT DFFR
GENERIC (INIT:bit:="'0’);
PORT(
Q:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic;
RESET:IN std_logic
);
END COMPONENT;
uut:DFFR
GENERIC MAP(INIT=>'0")
PORT MAP (
Q=>Q,
D=>D,
CLK=>CLK,
RESET=>RESET

2.4.6 DFFRE
[FiEN 4R

DFFRE(D Flip-Flop with Clock Enable and Synchronous Reset) & L Ft

I D il k2%, BA RS E AN B TR DI fE .

SUG283-1.9
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GEHINER

2-16 DFFRE ZE#51EE

D —»

CLK ———»

DFFRE > Q

RESET—>
CE —>
Port /148
2 2-35 Port MR
Port Name /0 Description
D Input Data Input
CLK Input Clock Input
RESET Input Synchronous Reset Input
CE Input Clock Enable
Q Output Data Output
Attribute 7148
%R 2-36 Attribute 9+48
Attribute Name Allowed Values Default Description
, , , Initial value for

INIT 1'b0,1’b1 1’'b0 DEERE
[FEBIE

Verilog itk
DFFRE instName (
.D(D),
.CLK(CLK),
.RESET(RESET),
.CE(CE),

.QQ)
);

defparam instName.INIT=1"b0;
Vvhdl #ik:
COMPONENT DFFRE
GENERIC (INIT:bit:="'0’);
PORT(
Q:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic;
RESET:IN std_logic;

SUG283-1.9
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CE:IN std_logic
);
END COMPONENT;
uut:DFFRE
GENERIC MAP(INIT=>'0")
PORT MAP (
Q=>Q,
D=>D,
CLK=>CLK,
RESET=>RESET,
CE=>CE

2.4.7 DFFP
[FiENT 4R

DFFP(D Flip-Flop with Asynchronous Preset)& F il il %2 i) D i /2 2%,
HA b BALIIRE .
LEHER

2-17 DFFP Z531EE

D —»

PRESET— | ——>» Q

DFFP

CLK ——»

Port 148

%< 2-37 Port f+43

Port Name

I/O

Description

D

Input

Data Input

CLK

Input

Clock Input

PRESET

Input

Asynchronous Preset
Input

Q

Output

Data Output

Attribute 7148

%% 2-38 Attribute +48

Attribute Name

Allowed Values Default

Description

INIT

1'00,1’b1 1'b1

Initial value for DFFP

[FiEfIL

Verilog #tk:
DFFP instName (
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2CLU

.D(D),
.CLK(CLK),
.PRESET(PRESET),
.Q(Q)

);

defparam instName.INIT=1"b1;

Vhdl #i4k:

COMPONENT DFFP
GENERIC (INIT:bit:="1");
PORT(
Q:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic;
PRESET:IN std_logic
)i
END COMPONENT;
uut:DFFP
GENERIC MAP(INIT=>'1")
PORT MAP (
Q=>Q,
D=>D,
CLK=>CLK,
PRESET=>PRESET

2.4.8 DFFPE
[RiBIT 4R

DFFPE(D Flip-Flop with Clock Enable and Asynchronous Preset) & I
THERMA ) D ik g, FA 50 BALN BT RETIRE .

SRHIHEE

2-18 DFFPE Z5#tEE

D —

PRESET ——>|

DFFPE —>Q

CLK ——»

CE —»
Port 44
% 2-39 Port /148
Port Name I/O Description
D Input Data Input
CLK Input Clock Input
PRESET Input Asynchronous Preset

Input

SUG283-1.9
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Port Name I/O Description
CE Input Clock Enable
Q Output Data Output

Attribute 7143

= 2440 Attribute +48
Attribute Name Allowed Values Default Description
, ; , Initial value for
INIT 1’b0,1’b1 1'b1 DEEPE
[RIEHIL
Verilog #iltk:
DFFPE instName (
.D(D),
.CLK(CLK),
.PRESET(PRESET),
.CE(CE),
) Q)
defparam instName.INIT=1'b1:
vhdl #i{k.
COMPONENT DFFPE
GENERIC (INIT:bit:="1");
PORT(
Q:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic;
PRESET:IN std_logic;
CE:IN std_logic
);
END COMPONENT;
uut:DFFPE
GENERIC MAP(INIT=>'1")
PORT MAP (
Q=>Q,
D=>D,
CLK=>CLK,
PRESET=>PRESET,
CE=>CE
)i
2.4.9 DFFC
[FEN4E
DFFC(D Flip-Flop with Asynchronous Clear) & _EFHiS il & ¥ D fil /2 2%,
HA b B IRe.
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2.4 FF

GEHINER

2-19 DFFC Z5ttERE

D —»

CLEAR — > >0

DFFC

CLK ——»

Port 148

= 2-41 Port T8

Port Name 110

Description

D Input

Data Input

CLK Input

Clock Input

CLEAR Input

Asynchronous Clear Input

Q Output

Data Output

Attribute 7143

= 2-42 Attribute +48

Attribute Name Allowed Values Default

Description

INIT 1'b0,1’b1 1’'b0

Initial value for DFFC

[RiEfI

Verilog itk
DFFC instName (
.D(D),
.CLK(CLK),
.CLEAR(CLEAR),

.QQ)
);

defparam instName.INIT=1"b0;
Vvhdl #i4k.:
COMPONENT DFFC
GENERIC (INIT:bit:="'0’);
PORT(
Q:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic;
CLEAR:IN std_logic
);
END COMPONENT;
uut:DFFC

SUG283-1.9
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GENERIC MAP(INIT=>'0")
PORT MAP (

2.4.10 DFFCE
[RIBNB

Q=>Q,
D=>D,
CLK=>CLK,

CLEAR=>CLEAR

DFFCE(D Flip-Flop with Clock Enable and Asynchronous Clear) & -
THE Rl D ik #s, B Fb B AN B {ERETh RE .

GRHHEE

2-20 DFFCE Z&#3#EE

D —

CLEAR ——»

CLK ———>|

CE —>»

DFFCE —>Q

Port /143
= 2-43 Port T48
Port Name /0 Description
D Input Data Input
CLK Input Clock Input
CLEAR Input Asynchronous Clear Input
CE Input Clock Enable
Q Output Data Output
Attribute 948
#z 2-44 Attribute M43
Attribute Name Allowed Values | Default Description
, , , Initial value for
INIT 1'b0,1’b1 1’b0 DEFCE
[FEFIHE
Verilog #4k:
DFFCE instName (
.CLK(CLK),
.CLEAR(CLEAR),

SUG283-1.9
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.CE(CE),
Q@

defparam instName.INIT=1"b0;
vhdl %tk
COMPONENT DFFCE
GENERIC (INIT:bit:="0’);
PORT(
Q:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic;
CLEARCIN std_logic;
CE:IN std_logic
);
END COMPONENT;
uut:DFFCE
GENERIC MAP(INIT=>'0’)
PORT MAP (
Q=>Q,
D=>D,
CLK=>CLK,
CLEAR=>CLEAR,
CE=>CE

2.4.11 DFFN
[RIBNR

DFFN(D Flip-Flop with Negative-Edge Clock)/2& T Bk il % ) D fiili /& 2% .
LEHER

2-21 DFFN Z&19tE®E

D——»

DFFN —»Q
CLK——»
Port 44
%% 2-45 Port T4R
Port Name I/O Description
D Input Data Input
CLK Input Clock Input
Q Output Data Output
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2.4 FF

Attribute 7143

= 2-46 Attribute T48

Attribute Name Allowed Values Default

Description

INIT 1’b0,1’b1 1'b0

Initial value for DFFN

[RiEHIL

Verilog #tk:
DFFN instName (

.D(D),
.CLK(CLK),

) Q(Q)

defparam instName.INIT=1'b0;
Vhdl #i4k:
COMPONENT DFFN
GENERIC (INIT:bit:="0’);
PORT(
Q:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic
);
END COMPONENT;
uut:DFFN
GENERIC MAP(INIT=>0")
PORT MAP (
Q=>Q,
D=>D,
CLK=>CLK

2.4.12 DFFNE
[RIENR

DFFNE(D Flip-Flop with Negative-Edge Clock and Clock Enable) &

B A D fid & &, BATIN Bl REDIRE o
SRHIHEE

2-22 DFFNE Z#31EE

DFFNE

CLK —— —>»Q

CE —

SUG283-1.9
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Port f+48

= 2-47 Port 1+48

Port Name /O

Description

D Input

Data Input

CLK Input

Clock Input

CE Input

Clock Enable

Q Output

Data Output

Attribute 1143

5% 2-48 Attribute +48

Attribute Name Allowed Values Default

Description

INIT 1'b0,1’b1 1'b0

Initial value for
DFFNE

[RiEfIL

Verilog Btk
DFFNE instName (
.D(D),
.CLK(CLK),
.CE(CE),
) Q)

defparam instName.INIT=1’b0;
Vhdl #i4k:
COMPONENT DFFNE
GENERIC (INIT:bit:="0’);
PORT(
Q:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic;
CE:IN std_logic
);
END COMPONENT;
uut:DFFNE
GENERIC MAP(INIT=>'0")
PORT MAP (
Q=>Q,
D=>D,
CLK=>CLK,
CE=>CE

2.4.13 DFFNS
[RIBN4B

DFFNS(D Flip-Flop with Negative-Edge Clock and Synchronous Set)

SUG283-1.9
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& BRIl D ik gy, B R EAI DR

RHHEE

[&] 2-23 DFFNS ZHItEE

D —>

CLK ——>| DFFNS —>Q

SET ——>|

Port 143

&R 2-49 Port 148

Port Name /O

Description

D Input

Data Input

CLK Input

Clock Input

SET Input

Synchronous Set Input

Q Output

Data Output

Attribute 7143

%% 2-50 Attribute 1+48

Attribute Name Allowed Values Default

Description

INIT 1'b0,1’b1 1'b1

Initial value for
DFFNS

[RiEfI

Verilog Btk
DFFNS instName (
.D(D),
.CLK(CLK),
SET(SET),

.QQ)
);

defparam instName.INIT=1"b1;
Vvhdl #ik.:
COMPONENT DFFNS
GENERIC (INIT:bit:="1");
PORT(
Q:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic;
SET:IN std_logic
);
END COMPONENT;
uut:DFFNS
SUG283-1.9
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GENERIC MAP(INIT=>1")

PORT MAP (
Q=>Q,
D=>D,
CLK=>CLK,
SET=>SET

);

2.4.14 DFFNSE
RN

DFFNSE(D Flip-Flop with Negative-Edge Clock,Clock Enable,and
Synchronous Set)& T [t it & 1) D fih & 2%, B [R5 B AL 8 ERETHRE

SEE
2-24 DFFNSE Z#J1EE]
D ——>
CLK ———>|
DFFNSE |, ¢
SET ——>»|
CE ——»|
Port 1+43
# 2-51 Port T4
Port Name I/O Description
D Input Data Input
CLK Input Clock Input
SET Input Synchronous Set Input
CE Input Clock Enable
Q Output Data Output
Attribute 7143
% 2-52 Attribute M43
Attribute Name Allowed Values Default Description
, , ; Initial value for
INIT 1'b0,1’b1 1’b1 DEENSE
[REBIE
Verilog #ifk.:
DFFENSE instName (
.D(D),
.CLK(CLK),
SET(SET),

SUG283-1.9
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.CE(CE),
. Q@

defparam instName.INIT=1"b1;
vhdl %tk
COMPONENT DFFNSE
GENERIC (INIT:bit:="1");
PORT(
Q:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic;
SET:IN std_logic;
CE:IN std_logic
);
END COMPONENT;
uut:DFFNSE
GENERIC MAP(INIT=>'1")
PORT MAP (
Q=>Q,
D=>D,
CLK=>CLK,
SET=>SET,
CE=>CE

2.4.15 DFFNR
[RIBNR

DFFNR(D Flip-Flop with Negative-Edge Clock and Synchronous
Reset)se T iRl 1) D ik 2%, HAFRDZEADIEE.

SRHIHEE

2-25 DFFNR Z#IiEE

D —

CLK ——> DFFNR —>Q

RESET ——>|

Port 44

& 2-53 Port M43

Port Name I/O Description

D Input Data Input

CLK Input Clock Input

RESET Input Synchronous Reset Input

SUG283-1.9
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Port Name I/O Description
Q Output Data Output
Attribute 7148
3 2-54 Attribute 1143
Attribute Name Allowed Values Default Description
, , ; Initial value for
INIT 1'b0,1’b1 1’b0 DEENR
[REBIE
Verilog #tk:
DFFNR instName (
.D(D),
.CLK(CLK),
.RESET(RESET),
.Q(Q)
);
defparam instName.INIT=1"b0;
Vhdl #i4k:

COMPONENT DFFNR
GENERIC (INIT:bit:='0’);
PORT(
Q:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic;
RESET:IN std_logic
);
END COMPONENT;
uut:DFFNR
GENERIC MAP(INIT=>0")
PORT MAP (
Q=>Q,
D=>D,
CLK=>CLK,
RESET=>RESET

2.4.16 DFFNRE
[FiEN AR

DFFNRE(D Flip-Flop with Negative-Edge Clock,Clock Enable, and
Synchronous Reset) & B i & 1) D fi & 2%, AT [0 52 A0 Fi e fE oh

I %
He o

SUG283-1.9
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SEHEE
2-26 DFFNRE Z#31EE
D—»
CLK——»
DFFNRE .
RESET——>
CE—>|
Port /148
2 2-55 Port MR
Port Name I/O Description
D Input Data Input
CLK Input Clock Input
RESET Input Synchronous Reset Input
CE Input Clock Enable
Q Output Data Output
Attribute 748
= 2-56 Attribute /48
Attribute Name Allowed Values Default Description
, , , Initial value for
INIT 1'b0,1’b1 1'b0 DEENRE
[REGIHE
Verilog itk
DFFNRE instName (
.D(D),
.CLK(CLK),
.RESET(RESET),
.CE(CE),
.Q(Q)
);
defparam instName.INIT=1"b0;
Vhdl #i4k.:

COMPONENT DFFNRE
GENERIC (INIT:bit:="'0’);
PORT(
Q:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic;
RESET:IN std_logic;

SUG283-1.9
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CE:IN std_logic
)i

END COMPONENT;

uut:DFFNRE
GENERIC MAP(INIT=>0’)
PORT MAP (

2.4.17 DFFNP

SUG283-1.9

[RiBT 4R

Q=>Q,
D=>D,
CLK=>CLK,

RESET=>RESET,

CE=>CE

DFFNP(D Flip-Flop with Negative-Edge Clock and Asynchronous
Preset)& il & 11 D ik 48, A FDEMIIRE.

LRHHEE

2-27 DFFNP ZEHtEE

D——»

PRESET—»|

CLK———>

DFFNP ——Q

Port 148

= 2-57 Port 1T48

Port Name I/O Description
D Input Data Input
CLK Input Clock Input
PRESET Input Asynchronous Preset
Input
Q Output Data Output
Attribute 9748
3R 2-58 Attribute 145
Attribute Name Allowed Values | Default Description
, , ; Initial value for
INIT 1'b0,1’b1 1’b1 DEENP
[REBIE
Verilog #4k:

DFFNP instName (
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.D(D),
.CLK(CLK),
.PRESET(PRESET),
) .Q(Q)
defparam instName.INIT=1"b1;
Vhdl #i4k:

COMPONENT DFFNP
GENERIC (INIT:bit:="1");
PORT(
Q:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic;
PRESET:IN std_logic
)i
END COMPONENT;
uut:DFFNP
GENERIC MAP(INIT=>'1")
PORT MAP (
Q=>Q,
D=>D,
CLK=>CLK,
PRESET=>PRESET

2.4.18 DFFNPE
[FiENT 4R

DFFNPE(D Flip-Flop with Negative-Edge Clock,Clock Enable, and

Asynchronous Preset)& il (1) D il k2%, A 50 B AR #p g
g
HEE
2-28 DFFNPE Z#34E &
D ——>
PRESET——»| Q
DFFNPE ,
CLK ——»
CE —>»
Port /43
& 2-59 Port /M43
Port Name /0 Description
D Input Data Input
CLK Input Clock Input
PRESET Input Asynchronous Preset Input

SUG283-1.9
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2CLU 2.4 FF

Port Name I/O Description
CE Input Clock Enable
Q Output Data Output

Attribute 7143

= 2-60 Attribute 48

Attribute Name Allowed Values Default Description

, , , Initial value for
INIT 1’b0,1’b1 1'b1 DEENPE

[RiEHIL

Verilog itk
DFFNPE instName (
.D(D),
.CLK(CLK),
PRESET(PRESET),
.CE(CE),
) Q)

defparam instName.INIT=1"b1;
Vhdl #4k:
COMPONENT DFFNPE
GENERIC (INIT:bit:="1");
PORT(
Q:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic;
PRESET:IN std_logic;
CE:IN std_logic
);
END COMPONENT;
uut:DFFNPE
GENERIC MAP(INIT=>1")
PORT MAP (
Q=>Q,
D=>D,
CLK=>CLK,
PRESET=>PRESET,
CE=>CE

2.4.19 DFFNC
[RIBN4B

DFFNC(D Flip-Flop with Negative-Edge Clock and Asynchronous
Clear)/& TF&UTfil A 1 D fil k&, BARIENIEE.
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2CLU

2.4 FF

GEHINER

2-29 DFFNC ZE#4EE

CLEAR ———>f DFFNC —> Q
CLK —»

Port 1+43
% 2-61 Port 148
Port Name /0 Description
D Input Data Input
CLK Input Clock Input
CLEAR Input Asynchronous Clear Input
Q Output Data Output

Attribute 11'43

= 2-62 Attribute +48

Attribute Name Allowed Values Default

Description

INIT 1'b0,1’b1 1'b0

Initial value for DFFNC

[RiEGIL

Verilog itk
DFFNC instName (
.D(D),
.CLK(CLK),
.CLEAR(CLEAR),

.QQ)
);

defparam instName.INIT=1’b0;
Vhdl #i4k:
COMPONENT DFFNC
GENERIC (INIT:bit:='0’);
PORT(
Q:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic;
CLEAR:IN std_logic
)i
END COMPONENT;
uut:DFFNC
GENERIC MAP(INIT=>'0")
SUG283-1.9
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2CLU 2.4 FF

PORT MAP (
Q=>Q,
D=>D,
CLK=>CLK,
CLEAR=>CLEAR

);

2.4.20 DFFNCE
BB

DFFNCE(D Flip-Flop with Negative-Edge Clock,Clock Enable and
Asynchronous Clear) & Bt & 1) D filk 2%, B 5725 & AR Bh 5 7L T
B

GRHHEE

2-30 DFENCE Z&#iEE

D—

CLEAR —»

DFFENCE
L » Q
CLK ——»
CE—»
Port /T3
= 2-63 Port T48
Port Name I/O Description
D Input Data Input
CLK Input Clock Input
CLEAR Input Asynchronous Clear Input
CE Input Clock Enable
Q Output Data Output
Attribute 9T48
&R 2-64 Attribute 145
Attribute Name Allowed Values | Default Description
, , , Initial value for
INIT 1'b0,1’b1 1’b0 DEENCE
[FEFIHE
Verilog #4k:
DFFNCE instName (
.D(D),
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2CLU

2.5 LATCH

.CLK(CLK),
.CLEAR(CLEAR),
.CE(CE),
) .Q(Q)
defparam instName.INIT=1"b0;
Vhdl #i4k:

COMPONENT DFFNCE
GENERIC (INIT:bit:="0’);
PORT(
Q:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic;
CLEAR:IN std_logic;

BIAF A A ot P (A7 A PTG, L RTER E N BT R

CE:IN std_logic
);
END COMPONENT;
uut:DFFNCE
GENERIC MAP(INIT=>0")
PORT MAP (
Q=>Q,
D=>D,
CLK=>CLK,
CLEAR=>CLEAR,
CE=>CE
);
2.5 LATCH

YEpgME. GWIN-1. GWIN-1S. GWI1N-2. GWI1N-2B. GW1NS-2.
GWI1NS-2C. GW1N-4. GW1N-4B. GWINR-4. GW1NR-4B. GW1N-6.
GW1N-9. GW1NR-9. GW1NZ-1. GW1NSR-2. GW1NSR-2C. GW2A-18.
GW2AR-18. GW2A-55. 5 LATCH M==EESR 12 4>, W3k 2-65 frr.

F 2-65 5 LATCH X EE

JE VB Eiipa

DL AR

DLE T R I B R B A A

DLC i S A B A A

DLCE i S ARG TR AL R IO A A%
DLP 7 S U AT (B AT A

DLPE i o0 TIUE AL AV A e ) B R B

DLN A R P AT A K B AT 2

DLNE BT BE A FE P R B B AT o

DLNC 7 5 2 T F R T 2 Bt B s
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2CLU 2.5 LATCH
R R
DLNCE S 20 T AU BE AR HE 1A R B B 4%
DLNP it S A T I A R B s BT A
DLNPE S A TS MBS e )M PR 5 B a s B A
2.5.1 DL
[RiENT4A
DL(Data Latch) 2 H i f a7 58 H i — R/ 4%, 28155 G s a
R
LHIER
[ 2-31 DL Z#1ERE
D —»
DL
L » Q
G —>
Port /143
2 2-66 Port MR
Port Name I/O Description
D Input Data Input
G Input Control Signal Input
Q Output Data Output
Attribute 7143
%% 2-67 Attribute M43
Attribute Name Allowed Values Default Description
INIT 1'60,1’b1 1'b0 Initial value for initial
DL
[RiERIL
Verilog #iltk:
DL instName (
.D(D),
.G(G),
Q)
);
defparam instName.INIT=1’b0;
vhdl #i4k.:
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2CLU

2.5 LATCH

COMPONENT DL
GENERIC (INIT:bit:="0’);

PORT(
Q:OUT std_logic;
D:IN std_logic;
G:IN std_logic
);
END COMPONENT,;
uut:DL
GENERIC MAP(INIT=>'0’)
PORT MAP (
Q=>Q,
D=>D,
G=>G
);
2.5.2 DLE
[FENER
DLE(Data Latch with Latch Enable)s& B A i gz il 1) —Fh8ifr 28, %
#1559 G mH-FH 2L
LHIER
2-32 DLE Z&#9tE#
D —>
G —> DLE —>» Q
CE —>
Port /43
%% 2-68 Port T4
Port Name I/O Description
D Input Data Input
G Input Control Signal Input
CE Input Clock Enable
Q Output Data Output
Attribute /43
&R 2-69 Attribute 145
Attribute Name Allowed Values Default Description
, , ; Initial value for initial
INIT 1'b0,1’b1 1'b0 DLE
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2CLU 2.5 LATCH

[RIEGIE

Verilog #lfk.:
DLE instName (
.D(D),
.G(G),
.CE(CE),
) .Q(Q)

defparam instName.INIT=1"b0;
Vhdl #i4k.:
COMPONENT DLE
GENERIC (INIT:bit:="0’);
PORT(
Q:OUT std_logic;
D:IN std_logic;
G:IN std_logic;
CE:IN std_logic
)i
END COMPONENT;
uut:DLE
GENERIC MAP(INIT=>'0")
PORT MAP (
Q=>Q,
D=>D,
G=>G,
CE=>CE

2.5.3 DLC
[RIBNR

DLC(Data Latch with Asynchronous Clear)s& B 5 5 £ Thft () — Fh & 7
&, BHES G mHEFE R

HHiEHE

2-33 DLC &9iEE
SN

CLEAR ———» DLC —» Q
G —>
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2CLU

2.5 LATCH

Port f+48
= 2-70 Port +48

Port Name I/O

Description

D Input

Data Input

CLEAR Input

Asynchronous Clear Input

G Input

Control Signal Input

Q Output

Data Output

Attribute 1143

R 2-71 Attribute 43

Attribute Name Allowed Values Default

Description

INIT 1'b0,1’b1 1'b0

DLC

Initial value for initial

[RiEfIL

Verilog Btk
DLC instName (
.D(D),
.G(G),
.CLEAR(CLEAR),
Q)

defparam instName.INIT=1’b0;
Vhdl 4k
COMPONENT DLC
GENERIC (INIT:bit:="0’);
PORT(
Q:OUT std_logic;
D:IN std_logic;
G:IN std_logic;
CLEAR:IN std_logic
);
END COMPONENT;
uut:DLC
GENERIC MAP(INIT=>'0")
PORT MAP (
Q=>Q,
D=>D,
G=>G,
CLEAR=>CLEAR

SUG283-1.9
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2CLU

2.5 LATCH

2.5.4 DLCE
[RiB4B

DLCE(Data Latch with Asynchronous Clear and Latch Enable)& E&
eI B A hRe i) —FhaiAEas, BHIE S G B FA 2.

SRHIHEE

2-34 DLCE Z&9iE®E

DLCE > Q
G —>
CE———»
Port 1+43
= 2-72 Port f+48
Port Name I/O Description
D Input Data Input
CLEAR Input Asynchronous Clear Input
G Input Control Signal Input
CE Input Clock Enable
Q Output Data Output
Attribute 948
%% 2-73 Attribute M43
Attribute Name Allowed Values | Default Description
, , ; Initial value for initial
INIT 1'b0,1’b1 1'b0 DLCE
[REBIE
Verilog Btk
DLCE instName (

.CLEAR(CLEAR),

.G(G),

.CE(CE),

QQ)

);

defparam instName.INIT=1"b0;

vhdl §4k.:

COMPONENT DLCE

SUG283-1.9
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2CLU 2.5 LATCH
GENERIC (INIT:bit:="0’);
PORT(
Q:OUT std_logic;
D:IN std_logic;
G:IN std_logic;
CE:IN std_logic;
CLEAR:IN std_logic
)i
END COMPONENT;
uut:DLCE
GENERIC MAP(INIT=>0’)
PORT MAP (
Q=>Q,
D=>D,
G=>G,
CE=>CE,
CLEAR=>CLEAR
)i
2.5.5 DLP
[FENER
DLP(Data Latch with Asynchronous Preset)/& B 5 B A7 T BE 1) — Fh4
fAa%, EHIE T G AR
LHIER
[ 2-35 DLP 43
D>
PRESET — > DLP > Q
G ——>
Port /48
% 2-74 Port M43
Port Name I/O Description
D Input Data Input
PRESET Input Asynchronous Preset Input
G Input Control Signal Input
Q Output Data Output
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2CLU 2.5 LATCH
Attribute 9748
& 2-75 Attribute 1143
Attribute Name Allowed Values Default Description
; ; ) Initial value for initial
INIT 1’b0,1’b1 1'b1 DLP
[RIEHIL
Verilog Btk
DLP instName (
.G(G),
.PRESET(PRESET),
) QQ)
defparam instName.INIT=1'b1;
Vhdl 4k

COMPONENT DLP
GENERIC (INIT:bit:="1");
PORT(
Q:OUT std_logic;
D:IN std_logic;
G:IN std_logic;
PRESET:IN std_logic
);
END COMPONENT;
uut:DLP
GENERIC MAP(INIT=>'1")
PORT MAP (
Q=>Q,
D=>D,
G=>G,
PRESET => PRESET

2.5.6 DLPE
[FiEN 4R

DLPE(Data Latch with Asynchronous Preset and Latch Enable)/& B
LRGP R B AL DD BE R — R BLA7 4%, P55 G M T A K.
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2CLU

2.5 LATCH

GEHINER

2-36 DLPE ZH9tE®E

DLPE > Q
G —»
CE —>
Port 44
< 2-76 Port +48
Port Name I/O Description
D Input Data Output
PRESET Input Asynchronous Preset Input
G Input Control Signal Input
CE Input Clock Enable
Q Output Data Output
Attribute 7148
% 2-77 Attribute /t43
Attribute Name Allowed Values Default Description
, ; : Initial value for initial
INIT 1'b0,1’b1 1’b1 DLPE
[FEHIE

Verilog #itk:
DLPE instName (
.D(D),
.PRESET(PRESET),
.G(G),
.CE(CE),
) Q(Q)

defparam instName.INIT=1’b1;
vhdl #i4k.:
COMPONENT DLPE
GENERIC (INIT:bit:="1");
PORT(
Q:OUT std_logic;
D:IN std_logic;
G:IN std_logic;

SUG283-1.9
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2CLU

2.5 LATCH

2.5.7 DLN

SUG283-1.9

CE:IN std_logic;
PRESET:IN std_logic
);
END COMPONENT;
uut:DLPE
GENERIC MAP(INIT=>'1")
PORT MAP (
Q=>Q,
D=>D,
G=>G,
CE=>CE
PRESET =>PRESET

[RiBIT 4R

DLN(Data Latch with Inverted Gate) &% il {5 51K L 2 87 3%

HHEH
2-37 DLN Z9tEE

DLN ——>»Q

Port 148

= 2-78 Port T48

Port Name /0

Description

D Input

Data Input

G Input

Control Signal Input

Q Output

Data Output

Attribute 48

%% 2-79 Attribute +48

Attribute Name Allowed Values Default

Description

INIT 1'b0,1’b1 1'b0

DLN

Initial value for initial

FigElE
Verilog #4k:
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2CLU 2.5 LATCH

DLN instName (
.D(D),
.G(G),

) Q)

defparam instName.INIT=1"b0;
Vhdl #i4k.:
COMPONENT DLN
GENERIC (INIT:bit:="0’);
PORT(
Q:OUT std_logic;
D:IN std_logic;
G:IN std_logic
);
END COMPONENT;
uut:DLN
GENERIC MAP(INIT=>0")
PORT MAP (
Q=>Q,
D=>D,
G=>G

2.5.8 DLNE
[RiBIT 4R

DLNE(Data Latch with Latch Enable and Inverted Gate); & —f B4 i
REFEHI I BAE A, BHIES G KB
LEHER

2-38 DLNE Z#tEE

G — DLNE O

Port 44

2R 2-80 Port M43

Port Name I/O Description

D Input Data Input

G Input Control Signal Input
CE Input Clock Enable

Q Output Data Output
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2CLU 2.5 LATCH
Attribute 748
3R 2-81 Attribute 1143
Attribute Name Allowed Values Default Description
; , ; Initial value for initial
INIT 1'b0,1’b1 1'b0 DLNE
[REBIE

Verilog #4k:
DLNE instName (

.D(D),
.G(G),
.CE(CE),
) .Q(Q)
defparam instName.INIT=1"b0;
Vhdl #il4k.:

COMPONENT DLNE
GENERIC (INIT:bit:="'0’);
PORT(
Q:OUT std_logic;
D:IN std_logic;
G:IN std_logic;
CE:IN std_logic
);
END COMPONENT;
uut:DLNE
GENERIC MAP(INIT=>0")
PORT MAP (
Q=>Q,
D=>D,
G=>G,
CE=>CE

2.5.9 DLNC
[RiBNT R

DLNC(Data Latch with Asynchronous Clear and Inverted Gate) & —F#

HA B IREMBU4, 2655 G IRH-TH 2L

SUG283-1.9
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2CLU

2.5 LATCH

GEHINER

2-39 DLNC Z3iEE

]
CLEAR — > DLNC > Q
G— >
Port 1+43
= 2-82 Port 1+48
Port Name I/O Description
D Input Data Input
CLEAR Input Asynchronous Clear Input
G Input Control Signal Input
Q Output Data Output
Attribute 48
= 2-83 Attribute /48
Attribute Name Allowed Values | Default Description
, , ; Initial value for initial
INIT 1'b0,1’b1 1'b0 DLNC
[RiEFIE
Verilog #ltk:
DLNC instName (

.G(G),

.CLEAR(CLEAR),

.Q(Q)

defparam instName.INIT=1’b0;
vhdl #i4k.:

COMPONENT DLNC
GENERIC (INIT:bit:='0’);
PORT(
Q:OUT std_logic;
D:IN std_logic;
G:IN std_logic;
CLEAR:IN std_logic
);
END COMPONENT;
SUG283-1.9
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2CLU 2.5 LATCH
uut:DLNC
GENERIC MAP(INIT=>'0’)
PORT MAP (
Q=>Q,
D=>D,
G=>G,
CLEAR => CLEAR
)i
2.5.10 DLNCE
[RENER
DLNCE(Data Latch with Asynchronous Clear, Latch Enable, and
Inverted Gate)& HA il RE42 il F1 2 L DI BERT —FhBiiLA7- 25, FEHIE 5 G ik
TR
SEE
2-40 DLNCE Z#3tE#]
D—>
CLEAR —————>
G > DLNCE > Q
CE———»
Port /T3
%% 2-84 Port T'48
Port Name I/O Description
D Input Data Input
CLEAR Input Asynchronous Clear Input
G Input Control Signal Input
CE Input Clock Enable
Q Output Data Output
Attribute 7143
2R 2-85 Attribute 143
Attribute Name Allowed Values Default Description
, , , Initial value for initial
INIT 1'b0,1’b1 1'b0 DLNCE
[REBIE
Verilog #iltk:
DLNCE instName (
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2CLU 2.5 LATCH

.D(D),
.CLEAR(CLEAR),
.G(G),
.CE(CE),

) Q(Q)

defparam instName.INIT=1’b0;

Vhdl #4k:
COMPONENT DLNCE
GENERIC (INIT:bit:='0’);
PORT(
Q:OUT std_logic;
D:IN std_logic;
G:IN std_logic;
CE:IN std_logic;
CLEARCIN std_logic
);
END COMPONENT;
uut:DLNCE
GENERIC MAP(INIT=>0’
)
PORT MAP (
Q=>Q,
D=>D,
G=>G,
CE=>CE,
CLEAR=>CLEAR

2.5.11 DLNP
[FiEN 4R

DLNP(Data Latch with Asynchronous Clear and Inverted Gate) & £
B DIRER —FhBiAE AR, FEHIE T G IRHEFA L.
LEHIEE

2-41 DLNP Z&#tEE

D—>»

PRESET ———> DLNP

G—>
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2CLU

2.5 LATCH

Port f+48
= 2-86 Port T8

Port Name /O

Description

D Input

Data Input

PRESET Input

Asynchronous Preset Input

G Input

Control Signal Input

Q Output

Data Output

Attribute 7143

5% 2-87 Attribute +48

Attribute Name Allowed Values Default

Description

INIT 1'b0,1’b1 1'b1

Initial value for initial
DLNPE

[RiEfIL

Verilog Btk
DLNP instName (
.D(D),
.G(G),
PRESET(PRESET),
) .Q(Q)

defparam instName.INIT=1"b1;

Vhdl #il4k:
COMPONENT DLNP
GENERIC (INIT:bit:="1");
PORT(
Q:OUT std_logic;
D:IN std_logic;
G:IN std_logic;
PRESET:IN std_logic
);
END COMPONENT;
uut:DLNP
GENERIC MAP(INIT=>'1")
PORT MAP (
Q=>Q,
D=>D,
G=>G,
PRESET => PRESET

2.5.12 DLNPE
[FiEN AR

DLNPE(Data Latch with Asynchronous Preset,Latch Enable and

SUG283-1.9
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2.5 LATCH

SUG283-1.9

Inverted Gate); & HA il RE4% il F1 B AL DI BEH — R BiLA7 25, KI5 5 G Ik

THH.
CEHIER

& 2-42 DLNPE &#35iEE

DLNPE 50
G— >
CE———>»
Port /143
2 2-88 Port /MR
Port Name /0 Description
D Input Data Input
PRESET Input Asynchronous Preset Input
G Input Control Signal Input
CE Input Clock Enable
Q Output Data Output
Attribute 1148
% 2-89 Attribute /M43
Attribute Name Allowed Values | Default Description
, , ; Initial value for initial
INIT 1'b0,1’b1 1’b1 DLNPE
[REBIE
Verilog Btk
DLNPE instName (
.D(D),
.PRESET(PRESET),
.G(G),
.CE(CE),
Q(Q)

);

defparam instName.INIT=1’b1;

vhdl #i4k.:

COMPONENT DLNPE
GENERIC (INIT:bit:="1");
PORT(

Q:OUT std_logic;

D:IN std_logic;
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2CLU

2.5 LATCH

G:IN std_logic;
CE:IN std_logic;
PRESET:IN std_logic
);
END COMPONENT;
uut:DLNPE
GENERIC MAP(INIT=>'1")
PORT MAP (
Q=>Q,
D=>D,
G=>G,
CE=>CE,
PRESET => PRESET
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3 CFU 3.1 SSRAM

3cro

CFU(Configurable Fuction Unit) & AJ Bt & DJREHI6. 5 CLU AFIAZ,
CFU HJfid & & SSRAM # 5,
3.1 SSRAM
SSRAM 2731 i SNt A,  PIHCE R oy IR, 22 X 1A
A H A,k 3-1 Fiows
YR EE. GWINS-2. GWINS-2C. GW1N-6. GW1IN-9. GW1NR-9.
GW1NZ-1.GWI1NSR-2. GW1NSR-2C.GW2A-18. GW2AR-18. GW2A-55,

% 3-1 SSRAM

JFR B it

RAM16S1 HHEPREE 16, #5554 1 B HREG H SSRAM
RAM16S2 HHEERIE 16, H %6 BN 2 B Hin 1 SSRAM
RAM16S4 HHEERIE 16, H %6 2N 4 1 Hin 1 SSRAM
RAM16SDP1 HHEERIE 16, H 56 RN 1 B X 1 SSRAM
RAM16SDP2 LRI 16, Ho 56 2N 2 B X 1 SSRAM
RAM16SDP4 HihEERFE 16, HdlE T8 BN 4 19X - SSRAM
ROM16 HhEREE 16, Hdls v E oy 1 1) i ROM

3.1.1 RAM16S51

SUG283-1.9
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RAM16S1(16-Deep by 1-Wide Single-port SSRAM) & kiR & N 16,

A ve N 1 B 1 SSRAM,




3 CFU

3.1 SSRAM

GEHINER

3-1 RAM16S1 &#iEE

WRE ——»

ClLK ————»

RAM16S1
AD /4—>
Dl ————»
Port 1+43
% 3-2 Port T8
Port Name I/O Description
Dl Input Data Input
CLK Input Clock Input
WRE Input Write Enable Input
AD[3:0] Input Address Input
DO Output Data Output
Attribute 7143
& 3-3 Attribute 143
Qttnbute Allowed Values Default Description
ame
: e ; Specifies Initial Contents of
INIT_O 16’h0000~16’hffff 16’h0000 the RAM
[FEBIE
Verilog #iltk:
RAM16S1 instName(

.DI(DI),

WRE(WRE),

.CLK(CLK),

AD(ADI[3:0]),

.DO(DOUT)

);
defparam instName.INIT_0=16’h1100;

vhdl #4k.:

SUG283-1.9
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3 CFU 3.1 SSRAM
COMPONENT RAM16S1
GENERIC (INIT:bit_vector:=X"0000");
PORT(
DO:OUT std_logic;
DI:IN std_logic;
CLK:IN std_logic;
WRE:IN std_logic;
AD:IN std_logic_vector(3 downto 0)
);
END COMPONENT;
uut:RAM16S1
GENERIC MAP(INIT=>X"0000")
PORT MAP (
DO=>DOUT,
DI=>DlI,
CLK=>CLK,
WRE=>WRE,
AD=>AD
);
3.1.2 RAM16S2

[RiBIT 4R

RAM16S2(16-Deep by 2-Wide Single-port SSRAM) & HihkiR & N 16,

A ve 2 1 SSRAM,

LRHHEE

3-2 RAM16S2 ZiEE

WRE ———»

CLK ————»

RAM16S2 fg> Do
AD T i
DI ——/—»

Port T48
%R 3-4 Port /148
Port Name I/O Description
DI[1:0] Input Data Input
CLK Input Clock Input
WRE Input Write Enable Input
AD[3:0] Input Address Input
DO[1:0] Output Data Output

SUG283-1.9
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3 CFU

3.1 SSRAM

Attribute 7143

%= 3-5 Attribute 1143

Attribute Name AllowedValues Default Description

_ ; re : Specifies Initial Contents
INIT_O~ INIT_1 16’h0000~16’hffff | 16’h0000 of the RAM

[RIEGIE

Verilog #tk:
RAM16S2 instName(
.DI(DI[1:0]),
WRE(WRE),
.CLK(CLK),
AD(AD[3:0]),
.DO(DOUTI[1:0])
);
defparam instName.INIT_0=16’h0790;
defparam instName.INIT_1=16’h0f00;

Vhdl #il4k:
COMPONENT RAM16S2
GENERIC (INIT_O:bit_vector:=X"0000";
INIT_1:bit_vector:=X"0000"
).

PORT(
DO:OUT std_logic_vector(1 downto 0);
DI:IN std_logic_vector(1 downto 0);
CLK:IN std_logic;
WRE:IN std_logic;
AD:IN std_logic_vector(3 downto 0)
)i
END COMPONENT;
uut:RAM16S2
GENERIC MAP(INIT_0=>X"0000",
INIT_1=>X"0000"
)

PORT MAP (
DO=>DOUT,
DI=>Dl,
CLK=>CLK,
WRE=>WRE,
AD=>AD

3.1.3 RAM1654

SUG283-1.9

[FEN4E
RAM16S4(16-Deep by 4-Wide Single-port SSRAM) & kR A 16

BHEAL TN 4 1 H55 T SSRAM.
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3 CFU 3.1 SSRAM

SEHEE
3-3 RAM16S4 Z#31EE
WRE b
CLK >
RAM16S4 —/4—> DO
AD /4—>
DI /4—P
Port /143
% 3-6 Port 48
Port Name /0 Description
DI[3:0] Input Data Input
CLK Input Clock Input
WRE Input Write Enable Input
AD[3:0] Input Address Input
DO[3:0] Output Data Output
Attribute 7143
= 3-7 Attribute /43
Attribute Name Allowed Values Default Description
INIT_O~INIT_3 16’h0000~16’hffff | 16’h0000 Specifies Initial

Contents of the RAM

[RiEfI

Verilog itk

RAM16S4 instName(

.DI(DI[3:0]),

WRE(WRE),

.CLK(CLK),

AD(AD[3:0]),

.DO(DOUTI[3:0])
);
defparam instName.INIT_0=16’h0450;
defparam instName.INIT_1=16’h1ac3;
defparam instName.INIT_2=16’h1240;
defparam instName.INIT_3=16’h045c;

vhdl #4k.:
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COMPONENT RAM16S4
GENERIC (INIT_O:bit_vector:=X"0000";
INIT_1:bit_vector:=X"0000";
INIT_2:bit_vector:=X"0000";
INIT_3:bit_vector:=X"0000"
);
PORT(
DO:OUT std_logic_vector(3 downto 0);
DI:IN std_logic_vector(3 downto 0);
CLK:IN std_logic;
WRE:IN std_logic;
AD:IN std_logic_vector(3 downto 0)
);
END COMPONENT;
uut:RAM16S4
GENERIC MAP(INIT_0=>X"0000",

INIT_1=>X"0000",
INIT_2=>X"0000",
INIT_3=>X"0000"
)
PORT MAP (
DO=>DOUT,
DI=>DI,
CLK=>CLK,
WRE=>WRE,
AD=>AD
);
3.1.4 RAM16SDP1
RiBENE

RAM16SDP1(16-Deep by 1-Wide Semi Dual-port SSRAM) & ik i
16, BHEAITE 1A F SSRAM.
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GEHINER

3-4 RAMSDP1 &iE®E

WRE ——»

CLK ——— b

WAD ——/— RAM16SDP1 — *Dbo
RAD ——/—>|
4
DI ——»

Port /+43
% 3-8 Port 43
Port Name I/O Description
Dl Input Data Input
CLK Input Clock Input
WRE Input Write Enable Input
WAD]J3:0] Input Write Address
RADI[3:0] Input Read Address
DO Output Data Output

Attribute /48

& 3-9 Attribute 143

TS Allowed Values Default Description

Name

INIT 0 16’h0000~16'hfff | 16°h0000 gpA?\;lzlflesInmalContentsofthe
[FEGIE

Verilog #iltk:
RAM16SDP1 instName(

.DI(D),
WRE(WRE),
.CLK(CLK),
\WAD(WADI[3:0]),
.RAD(RAD[3:0]),
.DO(DOUT)
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defparam instName.INIT_0=16’h0100;

Vhdl #i4k:

COMPONENT RAM16SDP1

GENERIC (INIT_O:bit_vector:=X"0000");

PO

GENERIC MAP(INIT_0=>X"0000")

RT(

DO:OUT std_logic;
DI:IN std_logic;
CLK:IN std_logic;
WRE:IN std_logic;
WAD:IN std_logic_vector(3 downto 0);
RAD:IN std_logic_vector(3 downto 0)

);
END COMPONENT;
uut:RAM16SDP1
PORT MAP (
DO=>DOUT,
DI=>DlI,
CLK=>CLK,
WRE=>WRE,
WAD=>WAD,
RAD=>RAD
);

3.1.5 RAM16SDP2
[RIBNR

RAM16SDP2(16-Deep by 2-Wide Semi Dual-port SSRAM) & k7%

N 16, BHEALTE N 2 XU 1 SSRAM.

SRHIHEE

3-5 RAM16SDP2 Z5#J1EE

WRE ——»p
CLK ————»
WAD —/4—>

RAD ——/—>
4

DI —— /5
2

RAM16SDP2

Port 48

= 3-10 Port 1+48

N

Port Name

I/O

Description

DI[1:0]

Input

Data Input

SUG283-1.9
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3 CFU 3.1 SSRAM
Port Name I/O Description
CLK Input Clock Input
WRE Input Write Enable Input
WAD[3:0] Input Write Address
RADI3:0] Input Read Address
DO[1:0] Output Data Output
Attribute 948
& 3-11 Attribute 1143
Attribute Name Cg?uvéid Default Description

_ 16’h0000~ : Specifies Initial Contents of
INIT_O~ INIT_1 16°hitf 16’0000 the RAM
BRI

Verilog Btk
RAM16SDP2 instName(
.DI(DI[1:0]),
WRE(WRE),
.CLK(CLK),
WAD(WAD]I3:0]),
.RAD(RADI[3:0]),
.DO(DOUTI[1:0])
);
defparam instName.INIT_0=16’h5600;
defparam instName.INIT_1=16’h0af0;
Vhdl #il4k:
COMPONENT RAM16SDP2
GENERIC (INIT_O:bit_vector:=X"0000";
INIT_1:bit_vector:=X"0000"
);
PORT(
DO:OUT std_logic_vector(1 downto 0);
DI:IN std_logic_vector(1 downto 0);
CLK:IN std_logic;
WRE:IN std_logic;
WAD:IN std_logic_vector(3 downto 0);
RAD:IN std_logic_vector(3 downto 0)
);
END COMPONENT;
uut:RAM16SDP2
GENERIC MAP(INIT_0=>X"0000",
INIT_1=>X"0000"
)
PORT MAP (
DO=>DOUT,
DI=>Dl,
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3.1 SSRAM

3.1.6 RAM16SDP4
[RIBNB

CLK=>CLK,

WRE=>WRE,

WAD=>WAD,
RAD=>RAD

RAM16SDP4(16-Deep by 4-Wide Semi Dual-port SSRAM) & i il i

N 16, BHEAITE N 4 BRI SSRAM.

GRHHEE

[&] 3-6 RAMSDP4 Z#31EE

WRE ———»

CLK ———»

WAD —/4—» RAM16SDP4 —/4—> DO
RAD ——/—>
4
DI ——/—>
4
Port /143
%% 3-12 Port M43
Port Name /0 Description
DI[3:0] Input Data Input
CLK Input Clcok Input
WRE Input Write Enable Input
WAD[3:0] Input Write Address
RADI3:0] Input Read Address
DO[3:0] Output Data Output
Attribute 7148
3R 3-13 Attribute /143
Qtt“bu'[e Allowed Values Default Description
ame
INIT_O~ , e , Specifies Initial Contents of
INIT 3 16’h0000~16’hffff 16’h0000 the RAM
[FEGIE
Verilog #4k:
RAM16SDP4 instName(

.DI(DI[3:0]),

SUG283-1.9
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WRE(WRE),
.CLK(CLK),
\WAD(WAD[3:0]),
.RAD(RADI3:0]),
.DO(DOUTI[3:0])
);
defparam instName.INIT_0=16'h0340;
defparam instName.INIT_1=16’h9065;
defparam instName.INIT_2=16’hac12,;
defparam instName.INIT_3=16’h034c;
Vhdl 4k
COMPONENT RAM16SDP2
GENERIC (INIT_O:bit_vector:=X"0000";
INIT_1:bit_vector:=X"0000";
INIT_2:bit_vector:=X"0000";
INIT_3:bit_vector:=X"0000";
)i
PORT(
DO:OUT std_logic_vector(3 downto 0);
DI:IN std_logic_vector(3 downto 0);
CLK:IN std_logic;
WRE:IN std_logic;
WAD:IN std_logic_vector(3 downto 0);
RAD:IN std_logic_vector(3 downto 0)
);
END COMPONENT;
uut:RAM16SDP2
GENERIC MAP(INIT_0=>X"0000",
INIT_1=>X"0000",
INIT_2=>X"0000",
INIT_3=>X"0000"
)
PORT MAP (
DO=>DOUT,
DI=>DlI,
CLK=>CLK,
WRE=>WRE,
WAD=>WAD,
RAD=>RAD

3.1.7 ROM16
[RiBNT R

ROM16 @Mk E N 16, FHEf v 1 ) A iEes, fAEesmm s
B INIT AT HIUE1E .
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GEHINER

3-7 ROM16 ZHtEE

AD———/—> ROM16 ——» DO
4
Port /148
%% 3-14 Port f+48
Port Name /0 Description
AD[3:0] Input Address Input
DO Output Data Output

Attribute 7143

%% 3-15 Attribute 1+48

Attribute Name | Allowed Values Default Description
Specifies Initial
INIT_O 16’h0000~16’hffff 16’0000 Contents of the
ROM
[FEBIE
Verilog Btk

ROM16 instName (
AD(AD[3:0]),
.DO(DOUT)
);
defparam instName.INIT_0=16’hfc00;
Vhdl 4k
COMPONENT ROM16
GENERIC (INIT:bit_vector:=X"0000");
PORT(
DO:OUT std_logic;
AD:IN std_logic_vector(3 downto 0)
);
END COMPONENT;
uut:ROM16
GENERIC MAP(INIT=>X"0000")
PORT MAP (
DO=>DOUT,
AD=>AD
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4 Block SRAM

4.1 DP/DPX9

Block SRAM

Block SRAM—HLIRER SBENLAA 2y, B A S IINEE. RIER B
xR, A N AR (SP/SPX9). XU iR, (DP/DPX9). XUk 5
. (SDP/SDPX9) F1H i, (ROM/ROMX9).

YEpg . GWIN-1. GWIN-1S. GWI1INZ-1. GW1N-2. GWI1NS-2,
GW1NS-2C.GW1NSR-2.GW1NSR-2C.GW1N-2B.GW1N-4.GW1N-4B.
GWI1NR-4. GWINR-4B. GW1N-6. GW1N-9. GW1NR-9. GW2A-18.
GW2AR-18. GW2A-55.

4.1 DP/DPX9

SUG283-1.9

JRTERR

DP/DPX9(True Dual Port 16K Block SRAM/True Dual Port 18K Block
SRAM), 16K/18K XUl BSRAM.
imOREE

4-1 DP/DPX9 i Or=E

DIA TP <« — DB DIA W # DIB
ADA T’ 47’? ADB ADA #P % ADB
BLKSEL 7%? ' «<—— WREB BLKSELﬁT’ [ «<—— WREB
WREA ———>| bP «——— CEB WREA ———>| DPX9 «—— CEB
(Dual Port 16K (Dual Port 18K
CEA Block SRAM ) CLKB CEA Block SRAM ) CLKB
CLKA —» j«—— RESETB CLKA ——» [«—— RESETB
RESETA ———»| ' «<—— OCEB RESETA—» ' «<—— OCEB
OCEA — #} DOB OCEA —> #’ DOB

DOA <Fz— DOA <5

Dheehaid
DP/DPX9 (117 4% 18] 43 51 A 16K bit/18K bit, 3 T A/EAR 2 A X A 5L,
Ui A Al 1 B ¥ R] 2 ST SEI R B B, TSR 2 Bk (bypass
FLZAT pipeline #20) 1 3 A58 (normal #:30. write-through 5 A
read-before-write #53),
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DP it & /v 16bit.DPX9 fii & 4 18bit i, 7] sZHl BSRAM [ byte enable
Dife, BRI 5 Ak H AD B PY AL i) 5 AN de s, m Pl
fE. ADA[O]{%fi| DIA[7:0)/DIA[8:0]/& 5 5 NA7fifi &%, ADA[L]#=
DIA[15:8]/DIA[17:9]& 75 5 N A7 fiti %%, ADB[0]#z ] DIB[7:0])/DIB[8:0]/2 &5 5 A\
1P %%, ADB[1]#%#] DIB[15:8)/DIB[17:9]/& 75 5 N7 fifi % .

it 2% READ_MODEO. READ_MODE1 K3 Fi sk 25 ] A i B S
i pipeline Z774%, 1A% pipeline ZF7F A%, SLERAE 78BSO IEIR
.

=7 §v

45 normal #38. write-through # x4 F1 read-before-write 2, A ¥
B i 5 A 30 i 2% WRITE_MODEO. WRITE_MODEL 43 it & 1 F ,
AN RPN B 1 A SR 7 5 T B an P 4-2 2] 4-7 oo
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[ 4-2 DP/DPX9 Normal 5#EXEF KB (Bypass S#%5%)

1 2 3 4 3 & 7 & 9 10

OCEA ./

WREA / N

ADA W ada 0 ¥ adat ¥ asda? ¥ ada0 ¥ ada 1y adal

DIA X W oDiaD ¥ Dia1 ¥ DAz ¥ %

DOA Invalid Data % DAD Y DIA1 ¥  Diaz

CLKB A s A A A A A A AN A
CEB /

OCEB __ /

WREB / '

ADB % adb 0 ¥ adb_1 ¥ sdb 2 ¥ sdb 0 ¥ adb_1 §  a=db 2

DIB P W DIBO ¥ DIB_1 ¥ DIE_2 ¥ X

DOB Inivalid Data % DIBO ¥ DIB1 X DIBZ
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[ 4-3 DP/DPX9 Normal BRI FHEHE (Pipeline iE4&5)

1 2 3 4 3 & 7 2 G 10

OCEA -/

WREA / \

ADA ¥ ada 0 ¥ adat ¥ ada2? ¥ ada0 ¥ ada 1} ada2

DIA X W DiaD ¥ Dia1 ¥ Diaz ¥ X

DOA, Invalid Data W oDIA O W DIAT ¥ DIA2

CLKB A A S A A A A A AN A
CEB s

OCEB ./

WREB / '

ADB % adb 0 ¥ adb_1 ¥ sdb 2 ¥ sdb 0 X adb 1 ¥  adb 2

DIB % ¥ DIBO ¥ DIB1 ¥ DIE_Z ¥ X

DOB Inivalid Data % DIE D0 ¥ DE 1% DIEZ
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&l 44 DP/DPX9 Write-through R FKFE (Bypass iE%5)

OCEA ./

WREA / N

ADA W ada 0 ¥ ada i1 ¥ eda 2 ¥ ada0 ¥ ada_1f adsz

DIA X ¥ oDAa0 ¥ DAt X Dia2 ¥ X

DOA Invalid Data WoDao X a1 Daz ¥ Diao ¥ DAt X Dacz

LB AT\ AT A A A A A A
CEB /

OCEB [/

WREB / N

ADB W adb 0 ¥ adb 1 ¥ sdb 2 ¥ =db 0 ¥ adb 1 ¥  a=db 2

DIB X ¥ D0 ¥ DB ¥ DIB_2 A X

DOB Invalid Dats ¥ DIBO ¥ DIE_1 ¥ DIBZ ¥ DIEO ¥ DIE_1 ¥ | DIB_2
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4 Block SRAM 4.1 DP/DPX9

[ 4-5 DP/DPX9 Write-through SR E (Pipeline &)

OCEA ./

WREA / N

ADA ¥ ada 0 ¥ ada_i ¥ ada? ¥ ada0 ¥ ada_1¥ ada2

DIA X ¥ DIAD ¥ DA 1 ¥ DAz ¥ X

DOA Invalid Data ¥ DmoX DAt X Daz X Dao ¥ pait X Dw2

CKB A S A A A A A A A A
CEB s

OCEB _ /

WREB / h

ADB % adb 0 ¥ sdb 1 ¥ sdb 2 ¥ sdb 0 § adb 1 ¥  =db 2

DIB x W DIEO ¥ DE1 % DIE_Z ¥ X

DOB Invalid Data W DIBOY DE1 ¥ DBEZ2Y DEO0X DE1¥ DBEZ
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4 Block SRAM 4.1 DP/DPX9

[# 4-6 DP/DPX9 Read-before-write GIRF\I S B (Bypass &)

OCEA ./

WREA / N,

ADA % ada 0 ¥ ada 1 ¥ ada 2 ¥ ada0 ¥ ada 1} ada2
DIA X ¥ oDa0 ¥ Dia1 N D2 ¥ X

DHOnds Invalid Dats :}{v-:l‘.if'-.i:-'xh_'Jt}iiu-:l'-.1:'-.1:.-::I-1_1M.v-:|'-.1:'-.1:-'xlu_2fi}< Dla_0 :){ DA _1 :}{ DIA 2

CLKB A A A A A A A A A
CEB A

OCEB ./

WREB / N

ADB ¥ adb 0 ¥ adb 1 ¥ adb 2 ¥ adb0 ¥ adb 1 ¥ adb 2
DIB * W DIED ¥ DB 1 ¥ DIE_Z ¥ X

DoOB Invalid' Dats o MEMjacky 0¥l MEM s 1} MM 2 |DIB_0 ¥ |DIB_1 ¥ | DIB_2
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25|
=
g
)
S
cl
P
e
=
o
%)
R
g
H\
<
-
?
=y
“I-E-]
i
a
B
b
X
~ A
=
ae]
e
=
o
p
=
&

OCEA ./

WREA / "

ADA, ¥ ada 0 ¥ adat ¥ ada? ¥ ada0 ¥ ada1¥ ada2

DIA X ¥ Do ¥ Dia1¥ Dz ¥ X

DDA Invalid Dsts i MEMfacis 1Y MEM ks HadMEMa X DIA O % DIA_1 X DIAZ

ClKB A N A A A A A A A A
CEB A

OCEB /
WREB S ,
ADB ¥ adb 0 ¥ sdb 1 ¥ adb 2 ¥ sdb0 ¥ adb 1 ¥  adb 2
DIB X ¥ DIBO ¥ DB ¥ DIE_Z2 ¥ X
ooB Invalid, Data il MEWfeck Ol MEMEsk 1 MENE=ki 2 DIB_0 ) DIB_1 ¥ DIB_2
w48
F 41 wONER
I 145 110 ik
DOA[15:0//DOA[17:0] Output A iR
DOBJ[15:0]/DOB[17:0] Output B i A5 4 i
DIA[15:0)/DIA[17:0] Input A SN
DIB[15:0]/DIB[17:0] Input SRTEAEIT PN
ADA[13:0] Input A it bk N
ADBJ[13:0] Input B i bk 4 A
A i SR
WREA Input 1: B5A;
0: i
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4 Block SRAM 4.1 DP/DPX9
B4 11O s
B it 5 i Bef A\
WREB Input 1: 5A;
0:
CEA Input A sl ERAE S, P A R
CEB Input B i B RE(E T, A L
CLKA Input A i B N
CLKB Input B i) i A\
A AN, SRR EA AR
RESETA Input e <
npu A, ERTA N
B i & A H N, CREFEID B AL AP
RESETB Input e N
pu AL, T
A s U e REE S, BT A b
OCEA Input pipline Hi3t, %f bypass 7 4%
B i N B RE(E 5, FT B i
B | A MR
OCE nput pipline #=X, | bypass & L&k
BSRAM ik HfES, HTHREZA
BLKSEL[2:0 Input AR gy T TR
SEL[2.0] npu BSRAM 72t i T Bk S B A J

SHNER
R 42 BENE
¥4 SHRA HE S NN Eiii3a
A i U B
READ_MODEO | Integer 1’b0,1’b1 1’b0 1’b0:bypass izl
1’b1:pipeline &z
B Uiy ise A A i B
READ_MODE1 | Integer 1’b0,1’b1 1’b0 1’b0:bypass 1z
1’b1:pipeline &z
A i 5 AR U B
WRITE_MODEO | Integer 2'600,2'601,2610 | 2'b00 3382; Cﬁ;’;‘_‘i‘:ﬁﬁ?h it
2'b10: read-before-write ==
B ity 5 A A i B
WRITE_MODE1 | Integer 2'600,2'601,2610 | 2'b00 3382; Cﬁ;’;‘_‘i‘:ﬁﬁ?h it
2'b10: read-before-write =,
BIT_ WIDTH_O | Integer nglé?é‘,li%m Blz'xlg:ls A i B e FE G B
BIT_ WIDTH_1 | Integer gEQé?éé,liss’m ggig B w4 i B B
BSRAM Ui HFSHXE, 5
% 1 BLKSEL AH%5 1%
BLK_SEL Integer 3'b000~3'b111 3'b000 BSRAM i, il IP Core
Generator BT RT3
PEE ST AL,
AR B
RESET_MODE | String SYNC,ASYNC SYNC SYNC: [FPE AL
ASYNC: SFB 8N
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S SRR BUE i BE i34
DP:256’h0...0~256" | DP:256’h0...
INIT_RAM_00~ | | h1...1 0 T & B-SRAM TEf# 57T
INIT_RAM_3F 9 DPX9:288'h0...0~2 | DPX9:288'h0 | [{#] it iR
88’h1...1 ...0
BEXAR
®43 BEEEMBIERERE XA
Mty A5 BSRAM % & B 5 bk 7R
1 14
2 13
DP 16K 4 12
8 11
16 10
9 11
DPX9 18K
18 10
BRI
il —
Verilog #i4k:
DP bram_dp_0 (
.DOA({doa[15:8],doa[7:0]}),
.DOB({doa[15:8],dob[7:0]}),
.CLKA(clka),
.OCEA(ocea),
.CEA(cea),
.RESETA(reseta),
WREA(wrea),
.CLKB(clkb),
.OCEB(oceb),
.CEB(ceb),
.RESETB(resetb),
WREB(wreb),
.BLKSEL({3'b000}),
.ADA({ada[10:0],3’'b000}),
.DIA({{8{1'b0}},dia[7:0]})
.ADB({adb[10:0],3’b000}),
.DIB({{8{1'b0}},dib[7:0]})
);
defparam bram_dp_0.READ_MODEDO = 1'b0;
defparam bram_dp_0.READ_MODEL1 = 1'b0;
defparam bram_dp 0.WRITE_MODEDO = 2'b00;
defparam bram_dp_0.WRITE_MODEZ1 = 2'b00;
defparam bram_dp 0.BIT_WIDTH_0 = 8;
defparam bram_dp_O0.BIT_WIDTH_1 =8§;
defparam bram_dp_0.BLK_SEL = 3'b000;
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4.1 DP/DPX9

SUG283-1.9

defparam bram_dp_0.RESET_MODE = "SYNC",
defparam bram_dp_O.INIT_RAM_00 =
256'h00A000000000000BOO0A000000000000BOOA0COO000000000BOOAOO
0000000000B;
defparam bram_dp_O.INIT_RAM_3E =
256'h00A000000000000BOOA000000000000BOOAOO0O000000000BOOA0O
0000000000B;
defparam bram_dp_O.INIT_RAM_3F =
256'h00A000000000000BOOA000000000000BOOA000000000000BOOA00
0000000000B;
Vhdl 4k
COMPONENT DP
GENERIC (
BIT_WIDTH_O:integer:=16;
BIT_WIDTH_1:integer:=16;
READ_MODEQO:bit:='0";
READ_MODEZ1:bit:='0";
WRITE_MODEQO:bit_vector:="00";
WRITE_MODEZ1:bit_vector:="00";
BLK_SEL:bit_vector:="000";
RESET_MODE:string:="SYNC";
INIT_RAM_0O0:bit_vector:=X"000000000000000
0000000000000000000000000000000000000000000000000";
INIT_RAM_O01:bit_vector:=X"000000000000000
0000000000000000000000000000000000000000000000000";
INIT_RAM_3F:bit_vector:=X"000000000000000
0000000000000000000000000000000000000000000000000"
)i
PORT (
DOA,DOB:OUT std_logic_vector(15 downto 0):
=conv_std_logic_vector(0,16);
CLKA,CLKB,CEA,CEB,0CEA,OCEB,RESETA,
RESETB,WREA,WREB:IN std_logic;
ADA,ADB:IN std_logic_vector(13 downto 0);
BLKSEL:IN std_logic_vector(2 downto 0);
DIA,DIB:IN std_logic_vector(15 downto 0)
);
END COMPONENT;
uut:DP
GENERIC MAP(
BIT_WIDTH_0=>16,
BIT_WIDTH_1=>16,
READ_MODEOQ=>'0",
READ_MODE1=>'0",
WRITE_MODEO=>"00",
WRITE_MODE1=>"00",
BLK_SEL=>"000",
RESET_MODE=>"SYNC",
INIT_RAM_00=>X"0000000000000000000000000000000000000000
000000000000000000000000",
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4.1 DP/DPX9

SUG283-1.9

INIT_RAM_01=>X"0000000000000000000000000000000000000000

000000000000000000000000",

INIT_RAM_3F=>X"0000000000000000000000000000000000000000

000000000000000000000000"

)

PORT MAP(

);

DOA=>doa,
DOB=>dob,
CLKA=>clka,
CLKB=>clkb,
CEA=>ceb,
CEB=>ceb,
OCEA=>0cea,
OCEB=>0ceb,
RESETA=>reseta,
RESETB=>resetb,
WREA=>wrea,
WREB=>wreb,
ADA=>ada,
ADB=>adb,
BLKSEL=>blksel,
DIA=>dia,
DIB=>dib

N /-
Verilog #l4k.:
DPX9 bram_dpx9_0 (

);

defparam bram_dpx9_0.READ_MODEO = 1'b1;
defparam bram_dpx9_0.READ_MODE1 = 1'b1;
defparam bram_dpx9 0.WRITE_MODEO = 2'b01,
defparam bram_dpx9_0.WRITE_MODEL1 = 2'b01;

.DOA(doa[17:0]),
.DOB(dob[17:0]),
.CLKA(clka),
.OCEA(ocea),
.CEA(cea),
.RESETA(reseta),
WREA(wrea),
.CLKB(clkb),
.OCEB(oceb),
.CEB(ceb),
.RESETB(resetb),
\WREB(wreb),
.BLKSEL({3'b000}),
ADA({ada[9:0], 2’b00,byte_ena[1:0]}),
.DIA(dia[17:0]),
ADB({adb[9:0], 2’b00,byte_enb[1:0]}),
.DIB(dib[17:0])
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defparam bram_dpx9_0.BIT_WIDTH_O = 18;

defparam bram_dpx9_0.BIT_WIDTH_1 = 18;

defparam bram_dpx9_0.BLK_SEL = 3'b000;

defparam bram_dpx9 0.RESET_MODE ="SYNC";

defparam bram_dpx9_O.INIT_RAM_00 =
288'h000000000C000000000000DO0O000O0000CO00000000000D000
0000000C000000000000D0;

defparam bram_dpx9_O.INIT_RAM_01 =
288'h000000000C000000000000DOO000OO000CO00000000000D0O00
0000000C000000000000D0;

defparam bram_dpx9_O0.INIT_RAM_3F =
288'h000000000C000000000000DO0O000O0O00CO00000000000D000
0000000C000000000000D0;

Vhdl 4k

COMPONENT DPX9
GENERIC (

BIT_WIDTH_O:integer:=18;
BIT_WIDTH_1:integer:=18;
READ_MODEQO:bit:='0";
READ_MODEZ1:bit:='0";
WRITE_MODEQO:bit_vector:="00";
WRITE_MODEZ1:bit_vector:="00";
BLK_SEL:bit_vector:="000";
RESET_MODE:string:="SYNC";
INIT_RAM_00:bit_vector:=X"00000000000000

00000000000000000000000000000000000000000000000000™;

INIT_RAM_01:bit_vector:=X"00000000000000

00000000000000000000000000000000000000000000000000";

INIT_RAM_3F:bit_vector;:=X"00000000000000

00000000000000000000000000000000000000000000000000"

);
PORT (
DOA,DOB:OUT std_logic_vector(17 downto 0)

:=conv_std_logic_vector(0,18);

CLKA,CLKB,CEA,CEB,OCEA,OCEB,RESETA,

RESETB,WREA WREB:IN std_logic;

ADA,ADB:IN std_logic_vector(13 downto 0);
BLKSEL:IN std_logic_vector(2 downto 0);
DIA:IN std_logic_vector(17 downto 0);
DIB:IN std_logic_vector(17 downto 0)
)i
END COMPONENT;
uut:DPX9
GENERIC MAP(
BIT_WIDTH_0=>18,
BIT_WIDTH_1=>18,
READ_MODEO0=>'0',
READ_MODE1=>'0',
WRITE_MODEO=>"00",
WRITE_MODE1=>"00",
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BLK_SEL=>"000",
RESET_MODE=>"SYNC",
INIT_RAM_00=>X"0000000000000000000

000000000000000000000000000000000000000000000",
INIT_RAM_01=>X"0000000000000000000
000000000000000000000000000000000000000000000",
INIT_RAM_3F=>X"0000000000000000000
000000000000000000000000000000000000000000000"
)
PORT MAP(
DOA=>doa,
DOB=>dob,
CLKA=>clka,
CLKB=>clkb,
CEA=>ceb,
CEB=>ceb,
OCEA=>0cea,
OCEB=>0ceb,
RESETA=>reseta,
RESETB=>resetb,
WREA=>wrea,
WREB=>wreb,
ADA=>ada,
ADB=>adb,
BLKSEL=>blksel,
DIA=>dia,
DIB=>dib
);
4.2 SP/SPX9
[RIEAMR

SP/SPX9(Single Port 16K Block SRAM/Single Port 18K Block
SRAM),16K/18K *H.ifi 1 BSRAM.

im O E

4-8 SP/SPX9 ¥ O~ =&

DI —45—>» DI 55>

AD > AD 4>
BLKSELA3 > BLKSEL —~5—»

WRE ——» P WRE ——» SPX9

(Single Port 18K

(Single Port 16K
—;» DO BlockSRAM ) [~z » DO

Block SRAM ) >
CE 3 CE
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CLK ———»

RESET——»

OCE ——>

CLK —»

RESET ——»

OCE —>
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TheeHid

SP/SPX9 f#4i# %5 8]y 16K bit/18K bit, H: TR A s AR, H—
A i) B 1 AR/ S 44, AT SRR 2 Pz sl (bypass 12 xUH pipeline
B A1 3R BRI (normal B, write-through XAl read-before-write
BEAD

SP [t & 16bit/32bit. SPX9 ICE 4 18bit/36bit i, AsZI BSRAM [1]
byte enable Zhfig, R 5 A ki i 11 AD R VU A7 4% 1) 5 NAF- il 8 1) s
E P E A . AD[O]f% i DI[7:0]/DI[8:0]/2& 75 5 AN17-fi# 2%, AD[1]4%
DI[15:8]/DI[17:9])/2 5 B A1 2%, AD[2]#5 41 DI[23:16]/DI[26:18]52 15 5 A1+
it 2%, AD[3]#% | DI[31:24]/DI[35:27]/Z 75 B NIt 4% .

RS

it Z% READ_MODE k)5 H 82t i pipeline 27 /74%, i FH %
pipeline 7 #30, 1584 75 EAIMILEIR F 3
B5iE\

45 normal 5. write-through #\F1 read-before-write &3\, @it
¥ WRITE_MODE KBt B 1 H .

SP/ISPX9 A [R5 =0T B [ N IR 7 U B W] 22 2% DP/DPX9 A /B i
R 1-2 3] 1-7.

s O 4R

< 4-4 WwWONAR

i 04 /0 g

DO[31:0)/DO[35:0] Output i fan

DI[31:0]/DI[35:0] Input EAEITE TN

AD[13:0] Input HhkF N
SELETTPN

WRE Input 1: 5
0: BEH

CE Input IFEpfEREfm AN, SHEPA R

CLK Input NEZETPN

RESET input ﬁ{zg%q:%@ﬁﬁﬁﬁﬂﬁﬁ
4y HH RefE S, ipline

Wrks 5 oypass BT
BSRAM U559, HTHEZ

BLKSEL[2:0] Input > BSRAM it FRIT R IK SL LA &
¥
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SENA
+ 45 BRNAR
ZH 4 SR | BUEEH BRINE iR
A A &
READ_MODE | Integer 1’b0,1’b1 1’b0 1’b0:bypass #xz{
1’b1:pipeline 5z
ERAICE
2'b00: normal &z
WRITE_MODE | Integer 2'b00,2’b01,2’b10 2'b00 2'b01:write-through % 5;
2'b10: read-before-write
(LB
SP:1,2,4,8,16,32 SP:32 e et o
BIT_WIDTH Integer SPX9:9.18 36 SPX9-36 AC TR A W
BSRAM Huk#ZH% &,
53 1 BLKSEL FZEH %
, : , BSRAM #ixHr. {EH IP
BLK_SEL Integer 3'b000~3'b111 3'b000 Core Generator i /7721
¥ B A B ST R
ﬁﬂo
BN E
RESET_MODE | String SYNC,ASYNC SYNC SYNC: [FIEE AL
ASYNC: FH 8T
INIT_RAM_00~ | | . ggfé@?@hfﬁﬁ?&hf SP:256'h0...0 T % & B-SRAM {71 5.
INIT_RAM_3F 9 e SPX9:288'h0...0 | JtI¥IHE LB R
BEEXAH
R 4-6 BEEENMIBREEEXR
B AR BSRAM % Kt i 2 iR
1 14
2 13
4 12
SP 16K
8 11
16 10
32 9
9 11
SPX9 18K 18 10
36 9
[RiEHIE
N —
Verilog B4t
SP bram_sp_0 (
.DO({dout[31:8], dout[7:0]}),
.CLK(clk),
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.OCE(oce),

.CE(ce),

.RESET(reset),

WRE(wre),

.BLKSEL({3’'b000}),

.AD({ad[10:0], 3'b000}),

.DI({{24{1’b0}}, din[7:0]})
);
defparam bram_sp_0.READ_MODE = 1'b0;
defparam bram_sp_0.WRITE_MODE = 2'b00;
defparam bram_sp_0.BIT_WIDTH = 8;
defparam bram_sp_0.BLK_SEL = 3'b000;
defparam bram_sp_0.RESET_MODE = "SYNC";
defparam bram_sp_O.INIT_RAM_00 =
256'h00A000000000000BOOA000000000000BOOA0O0O000000000B0O0
A000000000000B;
defparam bram_sp_O.INIT_RAM_01 =
256'h00A000000000000BO0A000000000000BOOA000000000000B0O0
A000000000000B;
defparam bram_sp_O.INIT_RAM_3F =
256'h00A000000000000BOOA000000000000BOOA0O00000000000B0O0O
A000000000000B;

Vhdl #il4k:

COMPONENT SP
GENERIC(

BIT_WIDTH:integer:=32;
READ_MODE:bit:="0";
WRITE_MODE:bit_vector:="01";
BLK_SEL:bit_vector:="000";
RESET_MODE:string:="SYNC";
INIT_RAM_00:bit_vector:=X"00A000000000000B

00OA000000000000BOOA0O0O0O0O00000000BOOAOOOOOO0O00000B *;

INIT_RAM_01:bit_vector:=X"00A000000000000B

00A000000000000BOOA000000000000BOOAOOOO0OO000000B *;

INIT_RAM_3F:bit_vector:=X"00A000000000000B

00OA000000000000BOOA000000000000BOOAOO0O0O00000000B *

);
PORT(
DO:OUT std_logic_vector(31 downto 0):=conv_

std_logic_vector(0,32);

CLK,CE,OCE,RESET,WRE:IN std_logic;
AD:IN std_logic_vector(13 downto 0);
BLKSEL:IN std_logic_vector(2 downto 0);
DI:IN std_logic_vector(31 downto 0)
)i
END COMPONENT;
uut:SP
GENERIC MAP(
BIT_WIDTH=>32,
READ_MODE=>'0',
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WRITE_MODE=>"01",
BLK_SEL=>"000",
RESET_MODE=>"SYNC",
INIT_RAM_00=>X"00A000000000000B0O0A00
0000000000BOOA000000000000BOOAOO0O000000000B *,
INIT_RAM_01=>X"00A000000000000B0O0A00
0000000000BOOA000000000000BOOAOO0O000000000B “,
INIT_RAM_02=>X"00A000000000000BO0A00
0000000000BOOA000000000000BOOAOO0O000000000B “,
INIT_RAM_3F=>X"00A000000000000BO0A00O
0000000000BOOA000000000000BOOAOO0O000000000B "
)
PORT MAP (
DO=>dout,
CLK=>clk,
OCE=>0ce,
CE=>ce,
RESET=>reset,
WRE=>wre,
BLKSEL=>blksel,
AD=>ad,
DI=>din
);
N /-
Verilog #l4k.:
SPX9 bram_spx9_0 (
.DO({dout[35:18],dout[17:0]}),
.CLK(clIK),
.OCE(oce),
.CE(ce),
.RESET(reset),
WRE(wre),
.BLKSEL({3’'b000}),
AD({ad[9:0], 2’b00, byte_en[1:0]}),
.DI({{18{1’b0}},din[17:0]})
);
defparam bram_spx9 0.READ_MODE = 1'b0;
defparam bram_spx9 0.WRITE_MODE = 2'b00;
defparam bram_spx9 0.BIT_WIDTH = 18;
defparam bram_spx9 0.BLK_SEL = 3'b000;
defparam bram_spx9 0.RESET_MODE ="SYNC";
defparam bram_spx9 O0.INIT_RAM_00 =
288'h000000000C0O00000000000DO0O00050000C0O00000000000D0O00
0000000C000000000000D0;
defparam bram_spx9 O.INIT_RAM 01 =
288'h000000000C0O00000000000DOOOOOO0000CO00000003000D0O00
0000000C000000000040D0;
defparam bram_spx9 O0.INIT_RAM_3F =
288'h0000A0000C000000000000DOOOOOOOO00C0O00000000000D001
0000000C000000000000D0;
164(276)




4 Block SRAM 4.2 SP/SPX9

Vhdl #4k.
COMPONENT SPX9
GENERIC(
BIT_WIDTH:integer:=9;
READ_MODE:bit:="0";
WRITE_MODE:bit_vector:="00";
BLK_SEL : bit_vector:="000";
RESET_MODE : string:="SYNC";
INIT_RAM_0O0:bit_vector:=X"000000000C000000
000000D0000050000C000000000000DOOOOOOO0OOCO0O0000000000D0O;
INIT_RAM_01:bit_vector:=X"000000000C000000
000000D0000000000C000000003000DOO0O0OOO0OO0CO00000000040D0O";
INIT_RAM_3F:bit_vector:=X"0000A0000C000000
000000D0000000000C000000000000D0010000000C0O00000000000D0O
)i
PORT(
DO:OUT std_logic_vector(35 downto 0):=conv_
std_logic_vector(0,36);
CLK,CE,OCE,RESET,WRE:IN std_logic;
AD:IN std_logic_vector(13 downto 0);
DI:IN std_logic_vector(35 downto 0);
BLKSEL:std_logic_vector(2 downto 0)
);
END COMPONENT;
uut:SPX9
GENERIC MAP(
BIT WIDTH=>9,
READ_MODE=>'0',
WRITE_MODE=>"00",
BLK_SEL=>"000",
RESET _MODE=>"SYNC",
INIT_RAM_00=>X"00000000000000000000
0000000000000000000000000000000000000000000000000000",
INIT_RAM_01=>X"00000000000000000000
0000000000000000000000000000000000000000000000000000",
INIT_RAM_3F=>X"00000000000000000000
0000000000000000000000000000000000000000000000000000"
)
PORT MAP(
DO=>dout,
CLK=>clk,
OCE=>0ce,
CE=>ce,
RESET=>reset,
WRE=>wre,
BLKSEL=>blksel,
AD=>ad,
DI=>din
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4.3 SDP/SDPX9
[FiEAMR

SDP/SDPX9(Semi Dual Port 16K Block SRAM /Semi Dual Port 18K
Block SRAM ),16K/18K - Xk 1 BSRAM.

o) o 5
i O~ EE
[& 4-9 SDP/SDPX9 i <= E
DI 7434>2 %3%2 DO DI 7%’, 5 %3%6 DO
ADA #]T) <—~1z— ADB ADA 743_44) H]T ADB
BLKSELﬁa;» SDP <— WREB BLKSEL “3—> SDPX9 <«— WREB
(Semi-dual (Semi-dual
WREA ———» Port 16K Block «— CEB WREA —» Port 18K Block «—— CEB
SRAM ) SRAM )
CEA —» «— CLKB CEA —>» ««— CLKB
CLKA ———>» ««——RESETB CLKA ———> <«—— RESETB
RESETA—>» <«— OCE RESETA—> l«— OCE
&b 4
IhREHA

SDP/SDPX9 774# 23 [/ 43 74 16K bit/18K bit, T A2 X 1
B, om0 A BT EEAE, w0 B #HATEERAE, WSCHER 2 M (bypass
A pipeline #i20) A1 1 M E R (normal #:0).

SDP Bt E 4 16bit/32bit. SDPX9 AL &~ 18bit/36bit &}, AT sZ¥ BSRAM
[t byte enable Thfig, BIH IS 5 A ik 11 AD B U745 il 5 N A70E 2% 15
W5, EHSFEAE. ADA[O]f% 4 DI[7:0)/DI[8:0)/2 15 5 NT7fik 4%, ADA[1]4% ]
DI[15:8]/DI[17:9]/& 755 N7t %%, ADA[2]#%#1 DI[23:16]/DI[26:18]/& &5 A\
1if%s, ADA[3]#% I DI[31:24]/DI[35:27] /2 155 NI7fit 2%

AR

it 24 READ_MODE 3k 5 FHElZE it pipeline & /745, % H i th
pipeline 7 AF2% I, 1A 75 LA LR JE 3
X

SDP/SDPX9 i 1 A #HT5#4F, I 1 B #HAT135AE, 3CFF normal 15
Ko

AN RIS ORE B ) PN S8 T 30 T FEL 1] 4-10 F11E] 4-11 Fos .
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[# 4-10 SDP/SDPX9 Normal B FFKEFE (Bypass iE#E5)

CEA /

cEB _ /

WREA / M,

WREB

ADA ¥ oad0 ¥ ad 1 ¥ ad2 ¥

ADB Woosd0 ¥ =d1 X sd2

8] x W oolo ¥ opi1 ¥ Dz ¥ ®

DO invalid Dats ¥ oDio ¥ bt ¥ Dz
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[ 4-11 SDP/SDPX9 Normal B FHEFE (Pipeline &)

CEA /s
CEB /
WREA / *,
WREB
ADA ¥ oad 0 ¥ ad 1 ¥ =d2
ADB W osd0 X sd1 K sdz
DI X Wooio ¥ pi1 ¥ b2 ¥ X
DO Invalid Data W Dlo ¥ D1 ¥ D2
iw A4
+z 47 WmONR
%4 /0 E{iba
DO[31:0])/DOJ[35:0] Output H i
DI[31:0]/DI[35:0] Input EAEITE TN
ADA[13:0] Input A i bk N
ADBJ[13:0] Input B s bk A
AR (—RACE N 1
WREA Input 1: A
0: B2
B i SR (—REE N O
WREB Input 1: 5N
0: B
CEA Input A Tl RS S, RSP A R
CEB Input B i B RE(E 5, A AL
CLKA Input A i I Bl
CLKB Input B bt B A
A B SN, SCRERE B A A R0
RESETA Input N N
" fir, P
RESETB Input B Uiy AN , SCREFIE AL A0
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Uity 11 44 110 iR
b, mEHSEFEM
R RS S, AT pipline 1
OCE Input . N
P i, X} bypass B TRk
BSRAM HUk (55, HTHEZA
BLKSEL[2:0 Input AN
[2:0] pu BSRAM {7t JUBt e i R
SRNA
+ 48 BEN AR
ZH 4 SRR HUEE BRINE Eiipa
SR B
READ _MODE Integer 1’b0,1’b1 1’b0 e 1b0:bypass FHz{
e  1'b1:pipeline #&=
SDP:1,2,4,8,16,32 SDP:32 R
BIT_WIDTH_O Integer SDPX9:9,18,36 SDPX9:36 A BB e B
SDP:1,2,4,8,16,32 SDP:32 I
BIT_WIDTH_1 Integer SDPX9:9.18.36 SDPX9-36 B i 44k v FE e B
BSRAM HukH#Z X &,
i 1 BLKSEL FZEH %
, , , BSRAM #ix . fH IP
BLK_SEL Integer 3'b000~3'b111 3'b000 Core Generator 3117 17 1
PR A B ST R
AbFE
BAE AR E
RESET_MODE String SYNC,ASYNC SYNC SYNC: [FI2EEAL
ASYNC: 8T
SDP:256'h0...0~256’h1... | SDP:256'h0...
INIT_RAM_00~ Integer 1 0 i T%& E B-SRAM 174 5
INIT_RAM_3F 9 SDPX9:288'h0...0~288'h | SDPX9:288'h0 | ¢ HIHIa4 1L K I
1..1 .0
EEXA
R 49 BEEENBIEREREE LR
24 300 ity A BSRAM % Kt v e HhHETRFE
1 14
2 13
4 12
SDP 16K
8 11
16 10
32 9
9 11
SDPX9 18K 18 10
36 9
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[RiEBIE

Bl —
Verilog #l4t.:
SDP bram_sdp_0 (
.DO({dout[31:16],dout[15:0]}),
.CLKA(clka),
.CEA(cea),
.RESETA(reseta),
WREA(wrea),
.CLKB(clkb),
.CEB(ceb),
.RESETB(resetb),
WREB(wreb),
.OCE(oce),
.BLKSEL({3’'b000}),
ADA({ada[9:0], 2’b00, byte_en[1:0]}),
.DI({{16{1’b0}},din[15:01}),
.ADB({adb[9:0],4’b0000})
);
defparam bram_sdp_0.READ_MODE = 1'b1;
defparam bram_sdp_0.BIT_WIDTH_0 = 16;
defparam bram_sdp_0.BIT_WIDTH_1 = 16;
defparam bram_sdp_0.BLK_SEL = 3'b000;
defparam bram_sdp_0.RESET_MODE ="SYNC";
defparam bram_sdp_O.INIT_RAM_00 =
256'h00A000000000000BOOA000000000000BOOAOO0O000000000BO0
A000000000000B;
defparam bram_sdp_O.INIT_RAM_3F =
256'h00A000000000000BOOA000000000000BOOA0O0O0O000000000B0O0
A000000000000B;
Vhdl 4k
COMPONENT SDP
GENERIC(
BIT_WIDTH_O:integer:=16;
BIT_WIDTH_1:integer:=16;
READ_MODE:bit:='0",
BLK_SEL:bit_vector:="000";
RESET_MODE:string:="SYNC";
INIT_RAM_00:bit_vector:=X"00A000000000000
BOOA000000000000BOOA0O0O0000000000BOOAOO0O000000000B™;
INIT_RAM_01:bit_vector:=X"00A000000000000
BOOA000000000000BOOA0O0O0000000000BOOAOO0O000000000B™;
INIT_RAM_3F:bit_vector:=X"00A000000000000
BOOA000000000000BOOA0O00000000000BOOAOO0O000000000B™
);
PORT(
DO:OUT std_logic_vector(31 downto 0):=conv_
std_logic_vector(0,32);
CLKA,CLKB,CEA,CEB,OCE,RESETA,RESETB,
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WREA,WREB:IN std_logic;
ADA,ADB:IN std_logic_vector(13 downto 0);
BLKSEL:IN std_logic_vector(2 downto 0);

DLIN std_logic_vector(31 downto 0)

);

END COMPONENT;
uut:SDP
GENERIC MAP(

0000000000BOOA000000000000BOOA000000000000B",
0000000000BO0OA000000000000BOOA000000000000B",

0000000000BOOA000000000000BOOA00O000000000B"

72

Verilog #i4k:

BIT_WIDTH_0=>186,
BIT_WIDTH_1=>16,
READ_MODE=>'0,
BLK_SEL=>"000",
RESET_MODE=>"SYNC",

INIT_RAM_00=>X"00A000000000000BOOA00O

INIT_RAM_01=>X"00A000000000000BOOA0O0O

INIT_RAM_3F=>X"00A000000000000BO0A00O

)

PORT MAP(

DO=>dout,
CLKA=>clka,
CEA=>cea,
RESETA=>reseta,
WREA=>wrea,
CLKB=>clkb,
CEB=>ceb,
RESETB=>resetb,
WREB=>wreb,
OCE=>0ce,
BLKSEL=>blksel,
ADA=>ada,
Dl=>din,
ADB=>adb

SDPX9 bram_sdpx9_0 (

.DO({dout[35:9],dout[8:0]}),
.CLKA(clka),

.CEA(cea),
.RESETA(reseta),
WREA(wrea),
.CLKB(clkb),

.CEB(ceb),
.RESETB(resetb),
\WREB(wreb),

171(276)




4 Block SRAM

4.3 SDP/SDPX9

SUG283-1.9

.OCE(oce),
.BLKSEL({3’'b000}),
.ADA({ada[10:0],3’'b000}),
.DI({{27{1’b0}},din[8:01}),
.ADB({adb[10:0],3'b000})
);
defparam bram_sdpx9 0.READ_MODE = 1'b0;
defparam bram_sdpx9 0.BIT_WIDTH_0=09;
defparam bram_sdpx9_0.BIT_WIDTH_1 =09;
defparam bram_sdpx9 0.BLK_SEL = 3'b000;
defparam bram_sdpx9_ 0.RESET_MODE = "SYNC";
defparam bram_sdpx9 O.INIT_RAM_00 =
288'h000000000C0O00000000000DOO0O0050000C0O00000000000D0O0O0
0000000C000000000000D0;
defparam bram_sdpx9_O.INIT_RAM_01 =
288'h000000000C0O00000000000DOOOO0OO0000CO00000003000D0O00
0000000C000000000040D0;
defparam bram_sdpx9 O.INIT_RAM_3F =
288'h0000A0000C000000000000DOOOOO0OOO0OCO00000000000D001
0000000C000000000000D0;
Vhdl #il4k:
COMPONENT SDPX9
GENERIC(
BIT_WIDTH_O:integer:=18;
BIT_WIDTH_1:integer:=18;
READ_MODE:bit:="0";
BLK_SEL:bit_vector:="000";
RESET_MODE:string:="SYNC";
INIT_RAM_00:bit_vector:=X"000000000C00000
0000000D0000050000C000000000000DOOO0000000C0O00000000000D0O
INIT_RAM_01:bit_vector:=X"000000000C00000
0000000D0000000000CO00000003000DOOOOO0O0000C0O00000000040D0
INIT_RAM_3F:bit_vector:=X"0000A0000C00000
0000000D0000000000C000000000000D0010000000C0O00000000000D0O
);
PORT(
DO:OUT std_logic_vector(35 downto 0):=conv
_std_logic_vector(0,36);
CLKA,CLKB,CEA,CEB,0CE,RESETA,RESETB,
WREA,WREB:IN std_logic;
ADA,ADB:IN std_logic_vector(13 downto 0);
BLKSEL:IN std_logic_vector(2 downto 0);
DI:IN std_logic_vector(35 downto 0)
);
END COMPONENT;
uut:SDP
GENERIC MAP(
BIT_WIDTH_0=>18,
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BIT_WIDTH_1=>18,
READ_MODE=>'0’,
BLK_ SEL=>"000",
RESET_MODE=>"SYNC",
INIT_RAM_00=>X"000000000C000000000000D00
00050000C000000000000D0OOOOO00O000CO00000000000D0O",
INIT_RAM_01=>X"000000000C000000000000D00
00000000C000000003000DOOOOO000O00C0O00000000040D0O",
INIT_RAM_3F=>X"0000A0000C000000000000D00
00000000C000000000000D0010000000C0O00000000000D0O"
)
PORT MAP(
DO=>dout,
CLKA=>clka,
CEA=>cea,
RESETA=>reseta,
WREA=>wrea,
CLKB=>clkb,
CEB=>ceb,
RESETB=>resetb,
WREB=>wreb,
OCE=>0ce,
BLKSEL=>blksel,
ADA=>ada,
Dl=>din,
ADB=>adb
);

4.4 ROM/ROMX9
BELH

ROM/ROMX9(16K/18K Block ROM),16K/18K Huik R i fif 1728 .
mOAREE

4-12 ROM/ROMXO9 ¥ (R =E

AD #T) AD #144)
BLKSEL —5—> BLKSEL ﬁ%b

WRE —— )
ROM ROMX9

(16K Block ROM ) DO (18K Block ROM )

CE —>» —733 > CE —>» ﬁ‘? DO

WRE ——

CLK ——> CLK ——>
RESET ——f RESET ———»

OCE —— > OCE —»
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TheeHid

ROM/ROMX9 #1423 1643 5119 16K bit/18K bit, 3 T/ERE AN H s =,
Al S 2 B (bypass BT pipeline ).
EL LW

it 24 READ_MODE k3 FHEZE i pipeline a7 {745, % H far i
pipeline ZF /70, 4R AE 7R BASMUIEIR I . ROM/ROMX9 AN [A] AR =
Xof I R PN IS U T & T 2% DP/IDPX9 I & 1-2 %] 1-3 (WRE=0).
iw O/ 4R

% 4-10 IwRONTAE

i 44 110 Eiipa
DOJ[31:0]/DO[35:0] Output s
AD[13:0] Input bR IIRTPN
WRE Input SN (—REEN0)
CE Input BHEPERERIN, mHCPFA
CLK Input REZETTPN
BAIN, EFFEPE A T
RESET Input S N
nbd Shr, FHTAX
i B RS S, HT pipline
OCE Input " . N
pu i, X bypass # K
BSRAM HuUk (55, HT/H%E
BLKSEL[2:0] Input %/~ BSRAM 1#fif 51 70 S0
BEY
SENAR
#+z 4-11 BENE
4 SRR | BUYETEH ERINE Eiipa
P AC B
READ_MODE Integer 1’b0,1’b1 1’b0 1’b0:bypass
1’b1:pipeline &
ROM:1,2,4,8,16,32 ROM:32 b et o
BIT_WIDTH Integer | poMx9:9,18.36 ROMX9:36 Al A B
BSRAM Huik 24k
B, 5im 0 BLKSEL 1%
, , , i} i% BSRAM ik . fii
BLK_SEL Integer 3'b000~3'b111 3'b000 1l IP Core Generator it
ITAEAEY R B A 1 3
HATY RALEE.
FARE A E
RESET_MODE String SYNC,ASYNC SYNC SYNC: [FPE AL
ASYNC: FH8E
ROM:256’h0...0~256'h1 | ROM:256’hO0...
INIT_RAM_00~ Integer . 0 T+ % & B-SRAM 17fi
INIT_RAM_3F 9 ROMX9:288’h0...0~288'h | ROMX9:288'h | 5t #Iaa 1k Kt
1...1 0...0
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4 Block SRAM 4.4 ROM/ROMX9
BEXAR
* 412 MEXHR
R BSRAM % & el T Hub R
1 14
2 13
4 12
ROM 16K
8 11
16 10
32 9
9 11
ROMX9 18K 18 10
36 9
BRI
il —
Verilog B4k
ROM bram_rom_0 (
.DO({dout[31:8],dout[7:0]}),
.CLK(clIK),
.OCE(oce),
.CE(ce),
.RESET(reset),
WRE(wre),
.BLKSEL({3'b000}),
.AD({ad[10:0],3’'b000})
);
defparam bram_rom_0.READ_MODE = 1'b0;
defparam bram_rom_0.BIT_WIDTH = 8;
defparam bram_rom_0.BLK_SEL = 3'b000;
defparam bram_rom_0.RESET_MODE ="SYNC";
defparam bram_rom_O.INIT_RAM_00 =
256'h9C23645D0F78986FFC3E36E141541B95C19F2F7164085E631
A819860D8FF0000;
defparam bram_rom_O.INIT_RAM_01 =
256'h000000000000000000000000000000000000000000000000000
OOOFFFFFFBDCEF,;
vhdl #i4k.:
COMPONENT ROM
GENERIC(
BIT_WIDTH:integer:=1,
READ_MODE:bit:="0";
BLK_ SEL:bit_vector:="000";
RESET_MODE:string:="SYNC";
INIT_RAM_00:bit_vector:=X"9C23645D0F78986FF
C3E36E141541B95C19F2F7164085E631A819860D8FF0000";
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4 Block SRAM 4.4 ROM/ROMX9

INIT_RAM_01:bit_vector:=X"000000000000000000
000000000000000000000000000000000000FFFFFFBDCF"
);
PORT(
DO:OUT std_logic_vector(31 downto 0):=conv_std
_logic_vector(0,32);
CLK,CE,OCE,RESET,WRE:IN std_logic;
BLKSEL:IN std_logic_vector(2 downto 0);
AD:IN std_logic_vector(13 downto 0)
)i
END COMPONENT;
uut:ROM
GENERIC MAP(
BIT_WIDTH=>1,
READ_MODE=>'0',
BLK_SEL=>"000",
RESET_MODE=>"SYNC",
INIT_RAM_00=>X"9C23645D0F78986FFC3E36
E141541B95C19F2F7164085E631A819860D8FF0000",
INIT_RAM_01=>X"000000000000000000000000
000000000000000000000000000000FFFFFFBDCF "
)
PORT MAP(
DO=>do,
AD=>ad,
CLK=>clk,
CE=>ce,
OCE=>0ce,
RESET=>reset,
WRE=>wre,
BLKSEL=>blksel

72y 1/
Verilog #l4k.:
ROMX9 bram_romx9_0 (
.DO({dout[35:9],dout[8:0]}),
.CLK(clIK),
.OCE(oce),
.CE(ce),
.RESET(reset),
WRE(wre),
.BLKSEL({3’'b000}),
.AD({ad[10:0],3’'b000})
);
defparam bram_romx9_0.READ_MODE = 1'b0;
defparam bram_romx9_0.BIT_WIDTH = 9;
defparam bram_romx9_0.BLK_SEL = 3'b000;
defparam bram_romx9_0.RESET_MODE = "SYNC",
defparam bram_romx9_O.INIT_RAM_00 =
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4 Block SRAM 4.4 ROM/ROMX9

288'hCE08CC85D07DE1316FFEOF86DE1A09523795EO0E7ESE71B2
020BC630D6053160EC7FC0000;

defparam bram_romx9_O.INIT_RAM_01 =
288'h000000000000000000000000000000000000000000000000000
0000000001FFFFFFF7ACEF,;

Vhdl 4k
COMPONENT ROMX9
GENERIC(
BIT_WIDTH:integer:=9;
READ_MODE:bit:='0",
BLK_SEL:bit_vector:="000";
RESET_MODE:string:="SYNC";
INIT_RAM_00:bit_vector:=X"CE08CC85D07DE131
6FFEOF86DE1A09523795EO0E7E5E71B2020BC630D6053160EC7FC000
0"
INIT_RAM_01:bit_vector:=X"000000000000000000
0000000000000000000000000000000000000000001FFFFFFF7ACF"
);
PORT(
DO:OUT std_logic_vector(35 downto 0):=conv_std
_logic_vector(0,36);
CLK,CE,OCE,RESET,WRE:IN std_logic;
BLKSEL:IN std_logic_vector(2 downto 0);
AD:IN std_logic_vector(13 downto 0)
);
END COMPONENT;
Uut:ROMX9
GENERIC MAP(
BIT WIDTH=>9,
READ_MODE=>'0',
BLK_SEL=>"000",
RESET_MODE=>"SYNC",
INIT_RAM_00=>X"CE08CC85D07DE1316F
FEOF86DE1A09523795EO0E7ESE71B2020BC630D6053160EC7FC0000",
INIT_RAM_01=>X"00000000000000000000
00000000000000000000000000000000000000001FFFFFFF7ACF"
)
PORT MAP(
DO=>do,
AD=>ad,
CLK=>clk,
CE=>ce,
OCE=>0ce,
RESET=>reset,
WRE=>wre,
BLKSEL=>blksel
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5 DSP 5.1 Pre-adder

5DSP

DSP(Digital Signal Processing) &% 715 540, & Whnas
(Pre-Adder), Feiz#: (MULT) 154 A ARZH#HIC (ALUSAD).,

T FrEs Y GWIN-2. GWIN-2B. GWI1N-4. GW1N-4B. GWI1NR-4.
GWINR-4B. GWI1IN-6. GWI1N-9. GW1NR-9. GW2A-18. GW2AR-18.
GW2A-55,

5.1 Pre-adder
Pre-adder ;& Fiings, sLILHOIN. FURAMAEALINEE . Pre-adder 44 {847 7
SRR, o gE 9 A7 TE i PADD9 il 18 £ % ) PADD18.
5.1.1 PADD18

RENR
PADD18 (18-bit Pre-Adder) & 18 7 fiiings, L8 T 18 A AIHIN. i
Tk FL L T BE o
HiiERE
& 5-1 ZH9iERE
A —,T»
—#g> DOUT
Sl T»
B g
PADD18
SBI 158 } (Pre-adder ) —/?’ SO
ASEL ——>
CLK ——>
CE — » —*g> SBO
RESET —>|
Port M43
% 5-1 Port Y48
Port Name I/O Description
A[17:0] Input 18-bit Data Input A
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5 DSP 5.1 Pre-adder
Port Name I/O Description
B[17:0] Input 18-bit Data Input B
SI[17:0] Input Shift Data Input A
SBI[17:0] Input Pre—adder Shift Input, backward direction
ASEL Input Source Selection, Sl orA
CLK Input Clock Input
CE Input Clock Enable
RESET Input Reset Input
SO[17:0] Output Shift Data Output A
SBOJ[17:0] Output Pre—adder Shift Output, backward direction
DOUTI[17:0] Output Data Output
Attribute 7148
&R 5-2 Attribute /148
Attribute Name Allowed Values | Default | Description
Input A(A or Sl)register can be bypassed
AREG 1'b0,1’b1 1'b0 1’b0: bypass mode
1’b1: registered mode
Input B(B or SBI )
BREG 160, 1°b1 160 rgg@ter can be bypassed
1’b0: bypass mode
1’b1: registered mode
ADD/SUB Selection
ADD_SUB 1’b0,1’b1 1’b0 1’b0: add
1’b1: sub
PADD_RESET MODE | SYNC,ASYNC | sync | Réset mode config,synchronous or
asynchronous
Input B Selection.
BSEL_MODE 1'b1,1°'b0 1'b1 1'b1: select SBI
1'b0: select B
Shift output register at port SO can be bypassed
SOREG 1'b0,1’b1 1'b0 1’b0: bypass mode
1’b1: registered mode
[FEGIL
Verilog #ilfk:
PADD18 padd18_inst(
A(a[17:0]),
.B(b[17:0]),
.SO(s0[17:0)),
.SBO(sbo[17:0]),
.DOUT(dout[17:0]),
.SlI(si[17:0]),
.SBI(shi[17:0]),
.CE(ce),
.CLK(clk),
.RESET(reset),
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5 DSP

5.1 Pre-adder

SUG283-1.9

ASEL(asel)

);

defparam padd18 inst. AREG = 1'b0;

defparam padd18 inst.BREG = 1'b0;

defparam padd18_inst. ADD_SUB = 1'b0;

defparam padd18 inst.PADD_RESET_MODE ="SYNC",
defparam padd18_inst.SOREG = 1'b0;

defparam padd18 inst.BSEL_MODE = 1'b1;

Vhdl #il4k:

COMPONENT PADD18

);
PORT(

);

GENERIC (AREG:bit:="0";

BREG:bit:='0";

SOREG:hit:='0";

ADD_SUB:bit:='0";

PADD_ RESET_MODE:string:="SYNC" ;
BSEL_MODE:bit:="1"

A:IN std_logic_vector(17 downto 0);

B:IN std_logic_vector(17 downto 0);
ASEL:IN std_logic;

CE:IN std_logic;

CLK:IN std_logic;

RESET:IN std_logic;

SLIN std_logic_vector(17 downto 0);
SBI:IN std_logic_vector(17 downto 0);
SO:0UT std_logic_vector(17 downto 0);
SBO:OUT std_logic_vector(17 downto 0);
DOUT:OUT std_logic_vector(17 downto 0)

END COMPONENT;

uut:PADD18

GENERIC MAP (AREG=>'0',

)

BREG=>'0/,

SOREG=>'0/,

ADD_SuUB=>'0',
PADD_RESET_MODE=>"SYNC",
BSEL_MODE=>"1"

PORT MAP (

A=>a,

B=>b,
ASEL=>asel,
CE=>ce,
CLK=>clk,
RESET=>reset,
Sl=>sj,
SBI=>shi,
SO=>s0,
SBO=>sbo,
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5 DSP

5.1 Pre-adder

DOUT=>dout

5.1.2 PADD9
[RIBNB

PADD9 (9-bit Pre-Adder) J& 9 A Tiihngs, £l 9 Arpgihn. Fiys sk

MALTIRE -
GRHHEE

& 5-2 PADD9 Z&#tEE

A—;9;>

Slﬁ

B#»

PADD9
SBI —;9;>

(Pre-adder )
ASEL ——>|

CLK —»

—#5—> DOUT

SO

CE —>» —#“5—> SBO
RESET ——>»
Port 1+43
= 5-3 Port /148
Port Name I/O Description
A[8:0] Input 9-bit Data Input A
B[8:0] Input 9-bit Data Input B
SI1[8:0] Input Shift Data Input A
SBI[8:0] Input Pre—adder Shift Input, backward direction
ASEL Input Source Selection, Sl or A
CLK Input Clock input
CE Input Clock Enable
RESET Input Reset Input
SO[8:0] Output Shift Data Output A
SBOI[8:0] Output Pre—adder Shift Output, backward direction
DOUTI8:0] Output Data Output
Attribute /43
%R 5-4 Attribute 148
Attribute Name Allowed Values | Default Description
AREG 1'60.1°b1 1'b0 Irjpuj[ A(A or Sl) register can be bypassed
1’b0: bypass mode
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5 DSP

5.1 Pre-adder

Attribute Name

Allowed Values | Default Description

1’b1: registered mode

Input B(B or SBI )

BREG 1'60.1°b1 1'b0 register can be bypassed
’ 1’b0: bypass mode
1’b1: registered mode
ADD/SUB Selection
ADD_SUB 1’b0,1’b1 1’b0 1’b0: add
1’b1: sub
PADD_RESET _MODE | SYNC,ASYNC | SYNC Reset mode config,synchronous or
- - ' asynchronous
Input B Selection.
BSEL_MODE 1’b1,1’b0 1'b1 1'b1: select SBI
1'b0: select B
Shift output register at port SO can be
, , , bypassed
SOREG 1'60,1’b1 1'b0 v bypass mode
1’b1: registered mode
FEHIL
Verilog #l4k.:
PADD9 padd9_inst(
A(a[8:0]),
.B(b[8:0]),
.S0O(s0[8:0]),
.SBO(sbo[8:0]),
.DOUT(dout[8:0]),
.SlI(si[8:0]),
.SBI(sbi[8:0]),
.CE(ce),
.CLK(clk),
.RESET(reset),
ASEL(asel)
);
defparam padd9_inst. AREG = 1'b0;
defparam padd9_inst.BREG = 1'b0;
defparam padd9 _inst. ADD_SUB = 1'b0;
defparam padd9_inst.PADD_RESET_MODE ="SYNC";
defparam padd9 _inst. SOREG = 1'b0;
defparam padd9_inst.BSEL_MODE = 1'b1;
vhdl #i4k.:
COMPONENT PADD9
GENERIC (AREG:bit:='0";
BREG:bit:='0";
SOREG:bit:='0";
ADD_SUB:bit:='0";
PADD RESET_ MODE:string:="SYNC" ;
BSEL_MODE:bit:="1"
)i
PORT(
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5 DSP 5.2 Multiplier

A:IN std_logic_vector(8 downto 0);

B:IN std_logic_vector(8 downto 0);
ASEL:IN std_logic;

CE:IN std_logic;

CLK:IN std_logic;

RESET:IN std_logic;

SI:IN std_logic_vector(8 downto 0);
SBI:IN std_logic_vector(8 downto 0);
SO:0UT std_logic_vector(8 downto 0);
SBO:OUT std_logic_vector(8 downto 0);
DOUT:OUT std_logic_vector(8 downto 0)

);
END COMPONENT;
uut:PADD9
GENERIC MAP (AREG=>'0,
BREG=>'0',
SOREG=>'0,
ADD_SUB=>'0',
PADD_RESET_MODE=>"SYNC",
BSEL_MODE=>'1"
)
PORT MAP (
A=>a,
B=>b,
ASEL=>asel,
CE=>ce,
CLK=>clk,
RESET=>reset,
Sl=>s],
SBIl=>shi,
SO=>s0,
SBO=>sbho,
DOUT=>dout
);

5.2 Multiplier
Multiplier ;& DSP HIZRIEES o6, LS HIRE NS 5 & XN MDIA
I MDIB, FRF S S5 U MOUT, TISEiafeikizs: DOUT = A*B.
Multiplier H4E ZE A7 56 7T BC B A 9x9, 18x18, 36x36 Z:afeid:ss, 734
Xf MR MULT9X9, MULT18X18, MULT36X36.
5.2.1 MULT18X18
[FiEN4
MULT18X18 (18x18 Multiplier) J& 18x18 Feik#s, =LHl 1 18 fifeikia
5
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5 DSP

5.2 Multiplier
SEHEE
5-3 MULT18X18 £&5#94EE
A 5>
B g >
SIA #qg—>
SIB g1 —35> DOUT
oo | MUB0 | %
BSIGN ——>{  Multiplier) | 18 >
ASEL ———>| —ig> SOB
BSEL ——>
CE —>|
K ——>]
RESET ——>|
Port 1+43
2 5-5 Port 43
Port Name I/O Description
A[17:0] Input 18-bit Data Input A
B[17:0] Input 18-bit Data Input B
SIA[17:0] Input 18-bit Shift Data Input A
SIB[17:0] Input 18-bit Shift Data Input B
ASIGN Input Input A Sign Bit
BSIGN Input Input B Sign Bit
ASEL Input Source Selection, SIA or A
BSEL Input Source Selection, SIB or B
CLK Input Clock Input
CE Input Clock Enable
RESET Input Reset Input
DOUTI35:0] Output Multiplier Data Output
SOA[17:0] Output Multiplier Register Output A
SOBJ[17:0] Output Multiplier Register Output B

Attribute 7143

%% 5-6 Attribute 743

Attribute Name Allowed Values | Default Description

Input A(SIA or A) register can be bypassed
AREG 1'b0,1’b1 1'b0 1’b0:bypass mode

1'b1:registered mode

Input B(SIB or B) register can be bypassed
BREG 1'b0,1’b1 1'b0 1’b0:bypass mode

'b1:registered mode

Output register can be bypassed
OUT_REG 1’b0,1’b1 1'b0 1’b0:bypass mode

1’b1:registered mode
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5 DSP 5.2 Multiplier
Attribute Name Allowed Values | Default Description

Pipeline register can be bypassed
PIPE_REG 1'b0,1’b1 1'b0 1'b0:bypass mode

1’b1:registered mode

ASIGN input register can be bypassed
ASIGN_REG 1'b0,1’b1 1'b0 1'b0:bypass mode

1’b1:registered mode

BSIGN input register can be bypassed
BSIGN_REG 1'b0,1’b1 1'b0 1'b0:bypass mode

1’b1:registered mode

SOA register can be bypassed
SOA_REG 1'b0,1’b1 1'b0 1'b0:bypass mode

1’b1:registered mode

MULT_RESET_MODE

Reset mode config, synchronous or
asynchronous

SYNC,ASYNC | SYNC

[FigHlk
Verilog B4k

MULT18X18 uut(

.DOUT (dout[35:0]),

.SOA(so0a[17:0]),

.SOB(sob[17:0]),

A(@[17:0)]),

.B(b[17:0]),

SlA(sia[17:0]),

.SIB(sib[17:0]),

ASIGN(asign),

.BSIGN(bsign),

ASEL (asel),

.BSEL(bsel),

.CE(ce),

.CLK(clIK),

.RESET(reset)

);

defparam uut. AREG=1'b1,
defparam uut. BREG=1'b1;
defparam uut.OUT_REG=1'b1;
defparam uut.PIPE_REG=1'b0;
defparam uut. ASIGN_REG=1'b0;
defparam uut.BSIGN_REG=1'b0;
defparam uut.SOA_REG=1'b0;
defparam uut.MULT_RESET_MODE="ASYNC";

vhdl §4k.:

SUG283-1.9

COMPONENT MULT18X18
GENERIC (AREG:bit:='0";
BREG:bit:='0";
OUT_REG:bit:='0";
PIPE_REG:bit:='0";
ASIGN_REG:bit:='0";
BSIGN_REG:bit:='0";
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5 DSP

5.2 Multiplier

);

SOA_REG:bit:='0";
MULT_RESET_MODE:string:="SYNC"

PORT(

);

A:IN std_logic_vector(17 downto 0);

B:IN std_logic_vector(17 downto 0);
SIA:IN std_logic_vector(17 downto 0);
SIB:IN std_logic_vector(17 downto 0);
ASIGN:IN std_logic;

BSIGN:IN std_logic;

ASEL:IN std_logic;

BSEL:IN std_logic;

CE:IN std_logic;

CLK:IN std_logic;

RESET:IN std_logic;

SOA:OUT std_logic_vector(17 downto 0);
SOB:OUT std_logic_vector(17 downto 0);
DOUT:OUT std_logic_vector(35 downto 0)

END COMPONENT;
uut:MULT18X18
GENERIC MAP (AREG=>'1",

5.2.2 MULT9X9

SUG283-1.9

[RIENTE

)

BREG=>'1,

OUT_REG=>'1',

PIPE_REG=>'0',
ASIGN_REG=>'0',
BSIGN_REG=>'0",
SOA_REG=>'0',
MULT_RESET_MODE=>"ASYNC"

PORT MAP (

A=>3a,

B=>h,
SIA=>sia,
SIB=>sib,
ASIGN=>asign,
BSIGN=>Dbsign,
ASEL=>asel,
BSEL=>bsel,
CE=>ce,
CLK=>clk,
RESET=>reset,
SOA=>s0a,
SOB=>s0b,
DOUT=>dout

MULTOX9 (9x9 Multiplier) /& 9x9 Feid: s, =2l 7 9 fiffeikiz .
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5 DSP

5.2 Multiplier
SEHEE
5-4 MULT9X9 £5#1EE
A =75
B —75
SIA —/5—>
SIB —#5—> —g—> SOA
ASIGN ———»
BSIGN ———— (9Xgﬂ:\Jﬂlet9i);ﬁer) —g—> SOB
ASEL ———>
BSEL ——>| —3g > Dour
ClK ———>]
CE —»
RESET ———»
Port /143
%R 5-7 Port T8
Port Name I/O Description
A[8:0] Input 9-bit Data Input A
B[8:0] Input 9-bit Data Input B
SIA[8:0] Input 9-bit Shift Data Input A
SIB[8:0] Input 9-bit Shift Data Input B
ASIGN Input Input A Sign bit
BSIGN Input Input B Sign bit
ASEL Input Source Selection, SIAor A
BSEL Input Source Selection, SIB or B
CLK Input Clock Input
CE Input Clock Enable
RESET Input Reset Input
DOUTI[17:0] Output Multiplier Data Output
SOA[8:0] Output Multiplier Register Output A
SOB[8:0] Output Multiplier Register Output B

Attribute 748

%% 5-8 Attribute 743

Attribute Name Allowed Values | Default | Description

Input A(SIA or A) register can be bypassed
AREG 1’b0,1’b1 1’b0 1’b0:bypass mode

1’b1:registered mode

Input B(SIB or B) register can be bypassed
BREG 1’b0,1’b1 1’b0 1’b0:bypass mode

1'b1:registered mode
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5.2 Multiplier

Attribute Name

Allowed Values | Default | Description

OUT_REG

1'b0,1’b1 1'b0 1'b0:bypass mode
1’b1:registered mode

Output register can be bypassed

PIPE_REG

1'b0,1’b1 1'b0 1'b0:bypass mode
1’b1:registered mode

Pipeline register can be bypassed

ASIGN_REG

1'b0,1’b1 1'b0 1'b0:bypass mode
1’b1:registered mode

ASIGN input register can be bypassed

BSIGN_REG

1'b0,1’b1 1'b0 1'b0:bypass mode
1’b1:registered mode

BSIGN input register can be bypassed

SOA_REG

1'b0,1’b1 1'b0 1'b0:bypass mode
1’b1:registered mode

SOA register can be bypassed

MULT_RESET_M

ODE

SYNC, ASYNC | SYNC | Reset mode config, synchronous or asynchronous

SUG283-1.9

[FigHlk
Verilog B4k

MULT9X9 uut(
.DOUT(dout[17:0]),
.SOA(s0a[8:0]),
.SOB(sob[8:0]),

A(a[8:0]),
.B(b[8:0]),
.SlA(sia[8:0]),
.SIB(sib[8:0]),
ASIGN(asign),
.BSIGN(bsign),
ASEL (asel),
.BSEL(bsel),
.CE(ce),
.CLK(clIK),
.RESET(reset)
);
defparam uut. AREG=1'b1,
defparam uut. BREG=1'b1;
defparam uut.OUT_REG=1'b1;
defparam uut.PIPE_REG=1'b0;
defparam uut. ASIGN_REG=1'b0;
defparam uut.BSIGN_REG=1'b0;
defparam uut.SOA_REG=1'b0;

defparam uut.MULT_RESET_MODE="ASYNC";
vhdl §4k.:

COMPONENT MULT9X9
GENERIC (AREG:bit:='0";
BREG:bit:='0";
OUT_REG:bit:='0";
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5.2 Multiplier

SUG283-1.9

);

PIPE_REG:bit:='0";
ASIGN_REG:bit:='0";
BSIGN_REG:bit:='0';
SOA_REG:bit:='0";
MULT_RESET_MODE:string:="SYNC"

PORT(

);

A:IN std_logic_vector(8 downto 0);

B:IN std_logic_vector(8 downto 0);
SIA:IN std_logic_vector(8 downto 0);
SIB:IN std_logic_vector(8 downto 0);
ASIGN:IN std_logic;

BSIGN:IN std_logic;

ASEL:IN std_logic;

BSEL:IN std_logic;

CE:IN std_logic;

CLK:IN std_logic;

RESET:IN std_logic;

SOA:OUT std_logic_vector(8 downto 0);
SOB:OUT std_logic_vector(8 downto 0);
DOUT:OUT std_logic_vector(17 downto 0)

END COMPONENT;
uut:MULT9X9
GENERIC MAP (AREG=>'1",

)

BREG=>'1',

OUT_REG=>'1',

PIPE_REG=>'0",
ASIGN_REG=>'0,
BSIGN_REG=>'0',
SOA_REG=>'0',
MULT_RESET_MODE=>"ASYNC"

PORT MAP (

A=>a,

B=>b,
SIA=>sia,
SIB=>sib,
ASIGN=>asign,
BSIGN=>bsign,
ASEL=>asel,
BSEL=>bsel,
CE=>ce,
CLK=>clk,
RESET=>reset,
SOA=>s0a,
SOB=>s0b,
DOUT=>dout
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5.2 Multiplier

5.2.3 MULT36X36
[RiB4B

MULT36X36 (36x36 Multiplier) & 36x36 Feikas, SZIl T 36 ARk

B

SRHIHEE

5-5 MULT36X36 ZEHIHEE

A 36
B 36
ASIGN ——>,

BSIGN ——»| MULT36X36
CLK (36x36 Multiplier)
CE —

RESET —|

—7#7 > DOUT

Port 1+43

& 5-9 Port /43

Port Name I/O Description
A[35:0] Input 36-bit Data Input A
B[35:0] Input 36-bit Data Input B
ASIGN Input Input A Sign bit
BSIGN Input Input B Sign bit
CLK Input Clock Input

CE Input Clock Enable
RESET Input Reset Input
DOUTJ[71:0] Output Multiplier Data Output

Attribute 7143

% 5-10 Attribute 48

Attribute Name Allowed Values Default Description

Input A(A) register can be bypassed.
AREG 1’b0,1’b1 1’b0 1’b0:bypass mode

1’b1:registered mode

Input B(B) register can be bypassed.
BREG 1’b0,1’b1 1’b0 1’b0:bypass mode

1’b1:registered mode

Thefirst outputregister can be bypassed
OUTO0_REG 1’b0,1’b1 1’b0 1’b0:bypass mode

1’b1:registered mode

The second output register can be bypassed
OUT1_REG 1’b0,1’b1 1’b0 1’b0:bypass mode

1’b1:registered mode
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Attribute Name Allowed Values Default Description

Pipeline register can be bypassed
PIPE_REG 1'b0,1’b1 1'b0 1'b0:bypass mode

1’b1:registered mode

ASIGN input register can be bypassed
ASIGN_REG 1'b0,1’b1 1'b0 1'b0:bypass mode

1’b1:registered mode

BSIGN input register can be bypassed
BSIGN_REG 1'b0,1’b1 1'b0 1'b0:bypass mode

1’b1:registered mode
MULT_RESET_MO SYNC.ASYNC SYNC Reset mode config,synchronous or
DE asynchronous

FEHIL
Verilog #i4k:

SUG283-1.9

MULT36X36 uut(
.DOUT(mout[71:0]),
A(mdia[35:0]),
.B(mdib[35:0]),
ASIGN(asign),
.BSIGN(bsign),

.CE(ce),

.CLK(clk),

.RESET(reset)

);

defparam uut. AREG=1'b0;
defparam uut. BREG=1'b0;

defparam uut.OUTO_REG=1'bO0;

defparam uut.OUT1_REG=1'b1;

defparam uut.PIPE_REG=1'b0;

defparam uut. ASIGN_REG=1'b1;

defparam uut.BSIGN_REG=1'b1;

defparam uut. MULT _RESET_MODE="ASYNC",

Vhdl #il4k:

COMPONENT MULT36X36

GENERIC (AREG:bit:='0";

BREG:bit:='0";

OUTO_REG:bit:='0";
OUT1_REG:bit:='0";
PIPE_REG:bit:='0";
ASIGN_REG:bit:='0;
BSIGN_REG:bit:='0";
MULT_RESET_MODE:string:="SYNC"

);

PORT(
A:IN std_logic_vector(35 downto 0);
B:IN std_logic_vector(35 downto 0);
ASIGN:IN std_logic;

BSIGN:IN std_logic;

CE:IN std_logic;
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5 DSP 5.3 ALU54D

CLK:IN std_logic;
RESET:IN std_logic;
DOUT:OUT std_logic_vector(71 downto 0)
);
END COMPONENT;
uut:MULT36X36
GENERIC MAP (AREG=>'0',
BREG=>'0',
OUTO0_REG=>'0/,
OUT1 REG=>1],
PIPE_REG=>'0',
ASIGN_REG=>'1',
BSIGN_REG=>"1",
MULT_RESET_MODE=>"ASYNC"

)
PORT MAP (
A=>mdia,
B=>mdib,
ASIGN=>asign,
BSIGN=>bsign,
CE=>ce,
CLK=>clk,
RESET=>reset,
DOUT=>mout
);
5.3 ALU54D
FENR
ALU54D (54-bit Arithmetic Logic Unit) & 54 (75 ARIZH T, Sl
54 frEARBHIZHE .
CERTHEE]

5-6 ALU5S4D Z5#IiERE

A —)5;47

B 54
CASI —/z5>  ALUS54D
ASIGN ——>  (54-bits

—#=—— DOUT
BSIGN —> Arithmetic and 54 cASO
ACCLOAD —>»{  Logic Unit 7557
CLK ——»| direct mode)
CE —>|
RESET ——>]
Port M43
%% 5-11 Port /148
Port Name I/O Description
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Port Name I/O Description
A[53:0] Input 54-bit Data Input A
B[53:0] Input 54-bit Data Input B
CASI[54:0] Input 55-bit Data Carry Input
ASIGN Input Input A Sign Bit
BSIGN Input Input B Sign Bit
ACCLOAD Input Accumulator Reload Mode Selection
CLK Input Clock Input
CE Input Clock Enable
RESET Input Reset Input
DOUTI[53:0] Output ALUS54D Data Output
CASOQ[54:0] Output 55-bit Data Carry Output
Attribute 7148
% 5-12 Attribute /t43
Attribute Name Allowed Values Default Description
Input A(A) registers can be bypassed
AREG 1'b0,1’b1 1'b0 1'b0:bypass mode
1’b1: registered mode
Input B(B) registers can be bypassed
BREG 1'b0,1’b1 1'b0 1'b0:bypass mode
1’b1: registered mode
ASIGN input register can be bypassed
ASIGN_REG 1'b0,1’b1 1'b0 1'b0:bypass mode
1’b1:registered mode
BSIGN input register can be bypassed
BSIGN_REG 1'b0,1’b1 1'b0 1'b0:bypass mode
1’b1:registered mode
Stage register of
ACCLOAD_REG | 1'b0,1’b1 1b0 ACCLOAD can be bypassed
- 1’b0:bypass mode
1’b1:registered mode
The output registers can be bypassed.
OUT_REG 1'b0,1’b1 1’b0 1’b0:bypass mode
1’b1: registered mode
B_OUT ADD/SUB Selection
B_ADD_SUB 1’b0,1’b1 ; 1’b0: add
1’b0 "d.
1’b1: sub
C_OUT ADD/SUB Selection
C_ADD_SUB 1'b0,1’b1 , 1’b0: add
1'b0 a
1’b1: sub
ALU54 Operation Mode and Unit Input
Selection
ALUMODE 0,1,2 0 0:ACC/0 +/- B +/- A;
1:ACC/0 +/- B + CASI;
2:A +/- B + CASI;
ALU_RESET_MO SYNC.ASYNC SYNC Reset mode config, synchronous or
DE asynchronous
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[RiEBIE

Verilog B4k

ALUS54D alu54_inst (

A(a[53:0]),

.B(b[53:0]),

.CASI(casi[54:0]),

ASIGN(asign),

.BSIGN(bsign),

ACCLOAD(accload),

.CE(ce),

.CLK(clK),

.RESET(reset),

.DOUT (dout[53:0]),

.CASO(caso[54:0])
);
defparam alu54_inst. AREG=1'b1;
defparam alu54_inst.BREG=1'b1;
defparam alu54_inst. ASIGN_REG=1'b0;
defparam alu54_inst.BSIGN_REG=1'b0;
defparam alu54_inst ACCLOAD_REG=1'b1,
defparam alu54_inst.OUT_REG=1'b0;
defparam alu54_inst.B_ADD_SUB=1'b0;
defparam alu54_inst.C_ADD_SUB=1'b0;
defparam alu54_inst. ALUMODE=0;
defparam alu54_inst ALU_RESET_MODE="SYNC";

Vhdl #i4k
COMPONENT ALU54D
GENERIC (AREG:bit:="0";
BREG:bit:='0";
ASIGN_REG:bit:="0";
BSIGN_REG:bit:='0";
ACCLOAD_REG:bit:="0";
OUT_REG:bit:='0";
B_ADD_SUB:bit:='0";
C_ADD_SUB:bit:='0";
ALUD_MODE:integer:=0;
ALU_RESET_MODE:string:="SYNC"
);
PORT(
A:IN std_logic_vector(53 downto 0);
B:IN std_logic_vector(53 downto 0);
ASIGN:IN std_logic;
BSIGN:IN std_logic;
CE:IN std_logic;
CLK:IN std_logic;
RESET:IN std_logic;
ACCLOAD:IN std_logic;
CASL:IN std_logic_vector(54 downto 0);
CASO:OUT std_logic_vector(54 downto 0);
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END CO

DOUT:OUT std_logic_vector(53 downto 0)

MPONENT,

uut:ALU54D
GENERIC MAP (AREG=>'1',

54 MULTALU

)

BREG=>'1",

ASIGN_REG=>'0,
BSIGN_REG=>'0',

ACCLOAD REG=>'1,
OUT_REG=>'0',
B_ADD_SUB=>'0,
C_ADD_SUB=>'0,
ALUD_MODE=>0,
ALU_RESET_MODE=>"SYNC"

PORT MAP (

A=>a,

B=>b,
ASIGN=>asign,
BSIGN=>bsign,
CE=>ce,
CLK=>clk,
RESET=>reset,
ACCLOAD=>accload,
CASI=>casi,
CASO=>caso,
DOUT=>dout

MULTALU (Multiplier with ALU) =277 ALU ZhReRIIi%Es, 40~ 36X18
KA1 18X18 fir, 43Rt M 5 iE MULTALU36X18 #1 MULTALU18X18.

MULTALU36X18 f =Ffiz H K 2

DOUT = A*B+C

DOUT =) (A*B)
DOUT = A*B+CASI
MULTALU18X18 f =iz Bk .

DOUT =) (A*B)+C
DOUT =) (A*B)+CASI
DOUT = A*B+D+CASI

5.4.1 MULTALU36X18
[RIBN4B

MULTALU36X18 (36x18 Multiplier with ALU) &1 ALU IhEE] 36X18

FeiF 4 o

SUG283-1.9
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5.4 MULTALU
SEHEE
5-7 MULTALU36X18 £E#4EE
A—1g>
B—3%>
C—g> —“sz» DOUT
CASI—z=
CLK ——>»
MULTALU36X18
CE—>
RESET —>
ACCLOAD ——> —*“s» CASO
ASIGN ——>
BSIGN ——>|
Port /143
= 5-13 Port 1+48
Port Name I/O Description
A[17:0] Input 18-bit Data Input A
B[35:0] Input 36-bit Data Input B
C[53:0] Input 54-bit Reload Data Input
CASI[54:0] Input 55-bit Data Carry Input
ASIGN Input Input A Sign Bit
BSIGN Input Input B Sign Bit
CLK Input Clock Input
CE Input Clock Enable
RESET Input Reset Input
ACCLOAD Input Accumulator Reload Mode Selection
DOUTI[53:0] Output Data Output
CASOQ[54:0] Output 55-bit Data Carry Output

Attribute /43

% 5-14 Attribute 143

Attribute Name Allowed Values Default Description
Input A(A)register can be bypassed
AREG 1'b0,1’b1 1'b0 1’b0:bypass mode
1’b1:registered mode
Input B(B)register can be bypassed
BREG 1'b0,1’b1 1'b0 1’b0:bypass mode
1’b1:registered mode
CREG 1'60,1'b1 1'b0 Irjpujt C(C) register can be bypassed
1’b0:bypass mode
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Attribute Name Allowed Values Default Description
1’b1:registered mode
The output registers can be bypassed.
OUT_REG 1’b0,1’b1 1’b0 1’b0:bypass mode
1’b1: registered mode
Pipeline register can be bypassed .
PIPE_REG 1’b0,1’b1 1’b0 1’b0:bypass mode
1’b1:registered mode
ASIGN input register can be bypassed
ASIGN_REG 1’b0,1’b1 1’b0 1’b0:bypass mode
1’b1:registered mode
BSIGN input register can be bypassed.
BSIGN_REG 1’b0,1’b1 1’b0 1’b0:bypass mode
1’b1:registered mode
The first stage register of ACCLOAD can be
ACCLOAD_REGO 1'60,1'b1 160 bypassed
- 1’b0:bypass mode
1’b1:registered mode
The second stage register of ACCLOAD can
ACCLOAD_REG1 1'60,1'b1 160 be bypassed
- 1’b0:bypass mode
1’b1:registered mode
MULT RESET_MODE | SYNC,ASYNC SYNC Reset mode config,synchronous or
- - asynchronous
MULTALU36X18 Operation Mode and Unit
Input Selection
'\EAULTALU%XlS—MOD 0,1,2 0 0:26x18 +/- C;
1:ACC/0 + 36x18;
2: 36x18 + CASI
C_OUT ADD/SUB Selection
C_ADD_SUB 1'b0,1’b1 , 1’b0: add
1’b0 " -
1’b1: sub
FEBIL
Verilog #ilfk:
MULTALU36X18 multalu36x18_inst(
.CASO(caso[54:0]),
.DOUT (dout[53:0]),
ASIGN(asign),
.BSIGN(bsign),
.CE(ce),
.CLK(clk),
.RESET(reset),
.CASI(casi[54:0]),
ACCLOAD(accload),
A(a[17:0]),
.B(b[35:0]),
.C(c[53:0])
);
defparam multalu36x18_inst. AREG = 1'b1;
defparam multalu36x18_inst.BREG = 1'b0;
defparam multalu36x18_inst.CREG = 1'b0;
defparam multalu36x18_inst.OUT_REG = 1'b1;
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defparam multalu36x18_inst.PIPE_REG = 1'b0;

defparam multalu36x18_inst. ASIGN_REG = 1'b0;

defparam multalu36x18_inst.BSIGN_REG = 1'b0;

defparam multalu36x18_inst ACCLOAD_REGO = 1'b1;
defparam multalu36x18_inst. ACCLOAD_REGL1 = 1'b0;
defparam multalu36x18_inst.SOA REG = 1'b0;

defparam multalu36x18_inst. MULT _RESET_MODE = "SYNC";
defparam multalu36x18_inst. MULTALU36X18 MODE = 0;
defparam multalu36x18_inst.C_ADD_SUB = 1'b0;

Vhdl #4k:
COMPONENT MULTALU36X18
GENERIC (AREG:bit:='0";
BREG:bit:='0";
CREG:bit:='0";
OUT_REG:bit:='0";
PIPE_REG:bit:='0";
ASIGN_REG:bit:='0";
BSIGN_REG:bit:='0";
ACCLOAD_REGQO:bit:="0";
ACCLOAD_ REG1:bit:="0";
SOA_REG:bit:='0";
MULTALU36X18 MODE:integer:=0;
C_ADD_SUB:bhit:='0";
MULT_RESET_MODE:string:="SYNC"
);
PORT(
A:IN std_logic_vector(17 downto 0);
B:IN std_logic_vector(35 downto 0);
C:IN std_logic_vector(53 downto 0);
ASIGN:IN std_logic;
BSIGN:IN std_logic;
CE:IN std_logic;
CLK:IN std_logic;
RESET:IN std_logic;
ACCLOAD:IN std_logic;
CASI:IN std_logic_vector(54 downto 0);
CASO:OUT std_logic_vector(54 downto 0);
DOUT:OUT std_logic_vector(53 downto 0)
);
END COMPONENT;
uut:MULTALU36X18
GENERIC MAP (AREG=>"1',
BREG=>'0',
CREG=>'0,
OUT_REG=>'1,
PIPE_REG=>'0',
ASIGN_REG=>'0',
BSIGN_REG=>'0',
ACCLOAD REGO0=>'1',
ACCLOAD_REG1=>'0',
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)

SOA_REG=>'0,
MULTALU36X18_MODE=>0,
C_ADD_SUB=>'0,
MULT_RESET_MODE=>"SYNC"

PORT MAP (

);
5.4.2 MULTALU18X18
FiENR

A=>a,

B=>hb,

C=>c,
ASIGN=>asign,
BSIGN=>Dbsign,
CE=>ce,
CLK=>clk,
RESET=>reset,
ACCLOAD=>accload,
CASI=>casi,
CASO=>caso,
DOUT=>dout

MULTALU18X18 (18x18 Multiplier with ALU) #5 ALU ZhfER] 18x18

Feik s o
SRHIHEE

[E 5-8 MULTALU18X18 Z&13t=E

A 187
B—187

C 527

D =577
CAS| —4s>
CLK —>
CE—>
RESET —>
ACCLOAD ——>
ASIGN —>]
BSIGN ——>

DSIGN —

SUG283-1.9
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5.4 MULTALU
Port T8
% 5-15 Port +48
Port Name I/O Description
A[17:0] Input 18-bit Data Input A
B[17:0] Input 18-bit Data Input B
C[53:0] Input 54-bit Data Input C
D[53:0] Input 54-bit Data Input D
CASI[54:0] Input 55-bit Data Carry Input
ASIGN Input Input A Sign Bit
BSIGN Input Input B Sign Bit
DSIGN Input Input D Sign Bit
CLK Input Clock Input
CE Input Clock Enable
RESET Input Reset Input
ACCLOAD Input Accumulator Reload Mode selection
DOUTI[53:0] Output Data Output
CASOQ[54:0] Output 55-bit Data Carry Output

Attribute 11'43

2= 5-16 Attribute /43

Attribute Name

Allowed Values

Default Value

Description

AREG

1’b0,1’b1

1'b0

Input A(A)register can be bypassed
1’b0:bypass mode
1’b1:registered mode

BREG

1’b0,1’b1

1’b0

Input B(B)register can be bypassed
1’b0:bypass mode
1’b1:registered mode

CREG

1’b0,1’b1

1’b0

Input C(C) register can be bypassed
1’b0:bypass mode
1'b1:registered mode

DREG

1’b0,1’b1

1’b0

Input D(D) register can be bypassed
1’b0:bypass mode
1’b1:registered mode

DSIGN_REG

1’b0,1’b1

1’b0

DSIGN input register can be bypassed
1’b0:bypass mode
1’b1:registered mode

ASIGN_REG

1'00,1’b1

1’0

ASIGN input register can be bypassed
1'b0:bypass mode
1'b1:registered mode

BSIGN_REG

1'00,1’b1

1’0

BSIGN input register can be bypassed.
1'b0:bypass mode
1'b1:registered mode

ACCLOAD_REGO

1'00,1’b1

1’0

The first stage register of ACCLOAD can
be bypassed

1’b0:bypass mode

1’bl:registered mode

SUG283-1.9
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Attribute Name Allowed Values Default Value Description
The second stage register of ACCLOAD
ACCLOAD_REG1 | 1'60,1'b1 160 can be bypassed
1’b0:bypass mode
1I’b1:registered mode
MULT_RESET_MO SYNC,ASYNC SYNC Reset mode config,synchronous or
DE asynchronous
Pipeline register can be bypassed .
PIPE_REG 1'b0,1’b1 1'b0 1’b0:bypass mode
1’b1:registered mode
The output registers can be bypassed.
OUT_REG 1'b0,1’b1 1'b0 1’b0:bypass mode
1’b1: registered mode
B_OUT ADD/SUB Selection
B_ADD_SUB 1'b0,1’b1 , 1’b0: add
1'b0 " -
1’b1: sub
C_OUT ADD/SUB Selection
C_ADD_SUB 1'b0,1’b1 1'b0 1’b0: add
1’b1: sub
MULTALU36X18 Operation Mode and Unit
Input Selection
(I\)/IE)JIIETALU18X18_M 0,1,2 0 0:ACC/0 +/- 18x18 +/- C;
1:ACC/0 +/- 18x18 + CASI,
2:18x18 +/- D + CAS|;
[REFIL
Verilog #l4t.:
MULTALU18X18 multalu18x18_inst(
.CASO(caso[54:0]),

SUG283-1.9

.DOUT (dout[53:0]),
ASIGN(asign),
.BSIGN(bsign),
.DSIGN(dsign),
.CE(ce),

.CLK(clK),
.RESET(reset),
.CASI(casi[54:0]),
.ACCLOAD(accload),
A(a[17:0]),
.B(b[17:0]),
.C(c[53:0])
.D(d[53:0])

defparam multalu18x18 inst.AREG = 1'b1;
defparam multalu18x18_inst.BREG = 1'b0;
defparam multalu18x18 inst. CREG = 1'b0;
defparam multalu18x18_inst.DREG = 1'b0;
defparam multalu18x18 inst.OUT_REG = 1'b1;
defparam multalul18x18_inst.PIPE_REG = 1'b0;

defparam multalu18x18 inst. ASIGN_REG = 1'b0;
defparam multalu18x18_inst.BSIGN_REG = 1'b0;
defparam multalu18x18 inst.DSIGN_REG = 1'b0;
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defparam multalu18x18_inst ACCLOAD_REGO = 1'b1;
defparam multalu18x18_inst ACCLOAD_REG1 = 1'b0;
defparam multalu18x18_inst. MULT_RESET_MODE ="SYNC";
defparam multalu18x18_inst. MULTALU18X18 MODE = 0;
defparam multalu18x18_inst.B_ ADD_SUB = 1'b0;
defparam multalu18x18_inst.C_ADD_SUB = 1'b0;
Vhdl #i4k.:
COMPONENT MULTALU18X18
GENERIC (AREG:bit:='0";
BREG:bit:='0";
CREG:bit:='07;
DREG:bit:='0";
OUT_REG:bit:='0";
PIPE_REG:bit:='0";
ASIGN_REG:bit:='0";
BSIGN_REG:bit:='0";
DSIGN_REG:bit:='0";
ACCLOAD_REGO:bit:="0";
ACCLOAD_REG1:bit:="0"
B_ADD_SUB:bit:='0";
C_ADD_SUB:bit:='0";
MULTALU18X18 MODE:integer:=0;
MULT_RESET_MODE:string:="SYNC"
)i
PORT(
A:IN std_logic_vector(17 downto 0);
B:IN std_logic_vector(17 downto 0);
C:IN std_logic_vector(53 downto 0);
D:IN std_logic_vector(53 downto 0);
ASIGN:IN std_logic;
BSIGN:IN std_logic;
DSIGN:IN std_logic;
CE:IN std_logic;
CLK:IN std_logic;
RESET:IN std_logic;
ACCLOAD:IN std_logic;
CASI:IN std_logic_vector(54 downto 0);
CASO:OUT std_logic_vector(54 downto 0);
DOUT:OUT std_logic_vector(53 downto 0)
);
END COMPONENT;
uut:MULTALU18X18
GENERIC MAP (AREG=>'1",
BREG=>'0',
CREG=>'0,
DREG=>'0',
OUT_REG=>'1,
PIPE_REG=>'0',
ASIGN_REG=>'0',
BSIGN_REG=>'0',
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DSIGN_REG=>'0',
ACCLOAD_REGO0=>'1",
ACCLOAD_ REG1=>'0',
B_ADD_SUB=>'0/,
C_ADD_suB=>'0',
MULTALU18X18 MODE=>0,
MULT_RESET_MODE=>"SYNC"
)
PORT MAP (

A=>3a,

B=>h,

C=>c,

D=>d,

ASIGN=>asign,

BSIGN=>Dbsign,

DSIGN=>dsign,

CE=>ce,

CLK=>clk,

RESET=>reset,

ACCLOAD=>accload,

CASI=>casi,

CASO=>caso,

DOUT=>dout

);
5.5 MULTADDALU

MULTADDALU (The Sum of Two Multipliers with ALU) &7 ALU Zh#g
e Ings, SEISRERAE RINEK reload a5, S MR 15
MULTADDALU18X18.

=iz AT

DOUT = A0*B0+ Al*B1+C

DOUT =) (A0*BO+ AL*B1)

DOUT = A0* B0+ AL*B1+CASI

5.5.1 MULTADDALU18X18

[FENEE

MULTADDALU18X18 (The Sum of Two 18x18 Multipliers with ALU)
Je i ALU THRER 18x18 T fin s , SEBL 18 A7 {3k R 5 BUn sk reload 12 5.
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SHHIERE
5-9 MULTADDALU18X18 £5#4EE
A0 /5>
AL —5]
Bl —/5>
C 75>
SIA —15 —— DOUT
SIB —715 ] 54
CASI —s=> 755> CASO
ASIGN =75 MULTADDALU18X18 ﬁ 282
BSIGN —5—> 18
ASEL —75—>
BSEL —5—
ACCLOAD —>
CE—>
CLK —>
RESET —>
Port 1+43
= 5-17 Port 1+48
Port Name I/O Description
AO0[17:0] Input 18-bit Data Input AO
BO[17:0] Input 18-bit Data Input BO
A1[17:0] Input 18-bit Data Input Al
B1[17:0] Input 18-bit Data Input B1
C[53:0] Input 54-bit Reload Data Input
SIA[17:0] Input 18-bit Shift Data Input A
SIB[17:0] Input 18-bit Shift Data Input B
CASI[54:0] Input 55-bit Data Carry Input
ASIGN[1:0] Input InputA0,Al Sign bit
BSIGNJ[1:0] Input Input BO,B1 Sign bit
ASEL[1:0] Input Input AO,A1 Source Selection
BSEL[1:0] Input Input BO,B1 Source Selection
CLK Input Clock Input
CE Input Clock Enable
RESET Input Reset Input
ACCLOAD Input Accumulator Reload Mode Selection
DOUT[53:0] Output Data Output
CASOQ[54:0] Output 55-bit Data Carry Output
SOA[17:0] Output Multiplier Register Output A
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Port Name

I/O Description

SOB[17:0]

Output

Multiplier Register Output B

Attribute 7143

= 5-18 Attribute 48

Attribute Name

Allowed Values

Default

Description

AOREG

1'b0,1’b1

1’0

Input AO(AO or SIA) register can be
bypassed.

1’b0:bypass mode

1’b1:registered mode

A1REG

1'b0,1’b1

1’b0

Input A1(Al or Register Output AO) register
can be bypassed.

1’b0:bypass mode

1’b1:registered mode

BOREG

1'b0,1’b1

1’b0

Input BO(BO or SIB) register can be
bypassed.

1’b0:bypass mode

1’b1:registered mode

B1REG

1'b0,1’b1

1’0

Input B1(B1 or Register Output BO) register
can be bypassed.

1’b0:bypass mode

1’b1:registered mode

CREG

1'b0,1’b1

1’0

Input C(C) register can be bypassed
1’b0:bypass mode
1’b1:registered mode

PIPE0_REG

1’b0,1’b1

1’b0

MultiplierO Pipeline register can be
bypassed.

1’b0:bypass mode

1’b1:registered mode

PIPE1_REG

1’b0,1’b1

1’b0

Multiplierl Pipeline register can be
bypassed.

1’b0:bypass mode

1’b1:registered mode

OUT_REG

1'b0,1’b1

1'b0

Output register can be bypassed
1’b0:bypass mode
1’b1:registered mode

ASIGNO_REG

1'b0,1’b1

1'b0

ASIGN]JO0] input register can be bypassed.
1’b0:bypass mode
1’b1:registered mode

ASIGN1_REG

1'b0,1’b1

1'b0

ASIGN[1] input register can be bypassed.
1’b0:bypass mode
1’b1:registered mode

ACCLOAD_REGO

1'b0,1’b1

1'b0

The first stage register of ACCLOAD can be
bypassed

1’b0:bypass mode

1’'b1:registered mode

ACCLOAD_REG1

1'b0,1’b1

1’0

The second stage register of ACCLOAD can
be bypassed

1’b0:bypass mode

1'b1:registered mode

BSIGNO_REG

1'b0,1’b1

1’0

BSIGN]JO] input register can be bypassed.
1’b0:bypass mode
1’b1:registered mode

SUG283-1.9
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Attribute Name Allowed Values Default Description

BSIGN[1] input register can be bypassed.
BSIGN1_REG 1'b0,1’b1 1'b0 1'b0:bypass mode

1’b1:registered mode

SOA register can be bypassed.
SOA_REG 1'b0,1’b1 1'b0 1'b0:bypassmode

1’b1:registered mode

B_OUT ADD/SUB Selection
B_ADD_SUB 1'b0,1’b1 1'b0 1’b0: add

1’b1: sub

C_OUT ADD/SUB Selection
C_ADD_SUB 1'b0,1’b1 1'b0 1’b0: add

1’b1: sub

MULTADDALU18X18 Operation Mode and

Unit Input Selection
)'\?%LTI\';‘([))B@LUB 0,1,2 0 0:18x18 +/- 18x18 +/- C;

- 1: ACC/O + 18x18 +/- 18x18;

2:18x18 +/- 18x18 + CASI
MULT_RESET_M Reset mode config, synchronous or
ODE SYNC, ASYNC SYNC asynchronous

BB
Verilog #i4k:

SUG283-1.9

MULTADDALU18X18 uut(

.DOUT(dout[53:0]),
.CASO(caso[54:0]),
.SOA(so0a[17:0]),
.SOB(sob[17:0]),
A0(a0[17:0]),
.BO(b0[17:0]),
Al(al[17:0]),
.B1(b1[17:0]),

.C(c[53:0]),

.SlA(sia[17:0]),
.SIB(sib[17:0]),
.CASiI(casi[54:0]),

.ACCLOAD(accload),

ASEL(asel[1:0]),
.BSEL(bsel[1:0]),
ASIGN(asign[1:0]),
.BSIGN(bsign[1:0]),

.CLK(clk),
.CE(ce),

.RESET(reset)

);

defparam uut. AOREG = 1'b0;
defparam uut. A1REG = 1'b0;
defparam uut.BOREG = 1'b0;
defparam uut.B1REG = 1'b0;
defparam uut.CREG = 1'b0;

defparam uut.PIPEO_REG = 1'b0;
defparam uut.PIPE1_REG = 1'b0;
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defparam uut.OUT_REG = 1'b0;

defparam uut. ASIGNO_REG = 1'b0;

defparam uut.ASIGN1_REG = 1'b0;

defparam uut. ACCLOAD_REGO = 1'b0;
defparam uut. ACCLOAD_REGL1 = 1'b0;
defparam uut.BSIGNO_REG = 1'b0;

defparam uut.BSIGN1_REG = 1'b0;

defparam uut.SOA REG = 1'b0;

defparam uut.B_ADD_SUB = 1'b0;

defparam uut.C_ADD_SUB = 1'b0;

defparam uut. MULTADDALU18X18_ MODE = 0;
defparam uut. MULT _RESET_MODE ="SYNC";

Vhdl #il4k:

COMPONENT MULTADDALU18X18
GENERIC (AOREG:bit:="0;
BOREG:bit:='0";
A1REG:bit:='0";
B1REG:bit:='0";
CREG:bit:='07;
OUT_REG:bit:='0";
PIPEO_REG:bit:='0";
PIPE1_REG:bit:="0"
ASIGNO_REG:bit:='0";
BSIGNO_REG:bit:='0";
ASIGN1_REG:bit:="0";
BSIGN1_REG:bit:='0";
ACCLOAD_REGO:bit:="0";
ACCLOAD_REG1:bit:="0"
SOA_REG:bit:='0";
B_ADD_SUB:bit:="0";
C_ADD_SUB:hit:='0";
MULTADDALU18X18 MODE:integer:=0;
MULT_RESET_MODE:string:="SYNC"
)i
PORT(
AOQ:IN std_logic_vector(17 downto 0);
AL:IN std_logic_vector(17 downto 0);
BO:IN std_logic_vector(17 downto 0);
B1:IN std_logic_vector(17 downto 0);
SIA:IN std_logic_vector(17 downto 0);
SIB:IN std_logic_vector(17 downto 0);
C:IN std_logic_vector(53 downto 0);
ASIGN:IN std_logic_vector(1 downto 0);
BSIGN:IN std_logic_vector(1 downto 0);
ASEL:IN std_logic_vector(1 downto 0);
BSEL:IN std_logic_vector(1 downto 0);
CE:IN std_logic;
CLK:IN std_logic;
RESET:IN std_logic;
ACCLOAD:IN std_logic;
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);

CASL:IN std_logic_vector(54 downto 0);
SOA:OUT std_logic_vector(17 downto 0);
SOB:OUT std_logic_vector(17 downto 0);

CASO:OUT std_logic_vector(54 downto 0);

DOUT:OUT std_logic_vector(53 downto 0)

END COMPONENT;
uut:MULTADDALU18X18
GENERIC MAP (AOREG=>'0',

)

BOREG=>'0,
A1REG=>'0',
B1REG=>'0,
CREG=>'0',
OUT_REG=>'0',
PIPEQ_REG=>'0,
PIPEL_REG=>'0',
ASIGNO_REG=>'0,
BSIGNO_REG=>'0',
ASIGN1_REG=>'0,
BSIGN1_REG=>'0',
ACCLOAD_REG0=>'0',
ACCLOAD_REG1=>'0',
SOA_REG=>'0,
B_ADD_SUB=>'0',
C_ADD_SUB=>'0,

MULTADDALU18X18 MODE=>0,

MULT_RESET_MODE=>"SYNC"

PORT MAP (

A0=>a0,
Al=>al,
BO=>b0,
B1=>b1,
SIA=>sia,
SIB=>sib,
C=>c,
ASIGN=>asign,
BSIGN=>bsign,
ASEL=>asel,
BSEL=>bsel,
CE=>ce,
CLK=>clk,
RESET=>reset,
ACCLOAD=>accload,
CASI=>casi,
SOA=>s0a,
SOB=>s0b,
CASO=>caso,
DOUT=>dout

208(276)




6 Clock

6.1 PLL

6.1 PLL
JRERR

6Clock

sz FPGA #2t 7 PLL (Phase_Locked Loop, #iM¥8), FiIH &k
NI 225 5 S 1 1 0 2% N SR 15 5 B AR ZE AAR AL .

iE AR

TEpEME. GWIN-1. GW1IN-1S. GW1NZ-1. GW1N-2. GW1N-2B.
GW1NS-2.GW1NS-2C.GWI1NSR-2.GW1NSR-2C.GW1N-4,GW1N-4B.
GWI1NR-4., GW1INR-4B. GW1N-6. GW1N-9. GW1NR-9. GW2A-18.
GW2AR-18. GW2A-55.

im O E

6-1 PLL ig OR~EE

CLKIN ——>|
CLKFB ——»
RESET ——>|

RESET P ——>

RESET | ——»

RESET S —

FBDSEL —7& >
IDSEL —75 |
ODSEL —7 >
DUTYDA —5 >
PSDA —77 >
FDLY —7 >

[2] M@}

AN

AN B

PLL
(Phase Locked
Loop)

TheesiE

CLKOUT

CLKOUTP

CLKOUTD

CLKOUTD3

LOCK

PLL "] 325 7€ B4 A pRab AT I B Az 8 . e LI, SR B
IR W50 SR FE AN R AR AL AT P i B ol
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PLL FPERELN T :
% 6-1 PLL 148
. GWI1N it GWI1N-1S GWINS-2 GWI1NZ-1 GW2A Kk
BiE (MH
- 3 ~ 400(LV)
N ED ~ - - N
B NI 3~450 3 ~450 3~450 3 ~ 200(2V) 3 ~500
e e 400 ~ 800(LV)
I=ES P TR ~ ~ ~ -
VCO EHMHRJEHE | 400~900 400~1200 400~1500 200 ~ 400(ZV) 500~1300
- 3.125~400(LV)
A LT R S ~ ~ - -
i AR 3.125~450 3.125~600 3.125~750 1.5625-200(ZV) 3.125~500
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PLL AIX 4 A4t CLKIN ZEAT A B (RSN 73 300, tH AN T -
. fekout = (ferkiv * FBDIV) /IDIV

. fvco = ferkour * ODIV

. ferkourp = ferkour/SDIV

. frep = fCLKIN/IDIV = fCLKOUT/FBDIV

A WN PR

fouan NHIAEHET CLKIN 33, fokour N CLKOUT I CLKOUTP B4, fo koutd

4 CLKOUTD W #45i%, forp A PFD %A%,

e IDIV. FBDIV. ODIV. SDIV HAS[E] 43 45 a% SZBr i 2040 22 50, B ] 3 i 18 #E AN [5] 40 40 2

HORAT 2T BRI 5

b7
= 6-2 ImOMTAR
U 44 110 it
CLKIN Input ZE N BIA
CLKFB Input SR TN
RESET Input PLL mP B AN, = FA L
RESET_P Input PLL >XWr (Power Down) #ii A\, miH AR
RESET | Input PLL IDIV 73 #fids 2 S AN, A AL
RESET_S Input PLL SDIV 7p#iids 50 AN, & A 2
FBDSEL[5:0] Input B FBDIV HUHE, Jul 1~64
IDSEL[5:0] Input AN IDIV BUE, EHE 1~64
FhAS ks

ODSEL[5:0] Input gj?éﬁllﬁg?sgigfsﬁffdgs,112,128
DUTYDA[3:0] Input S LBl A R
PSDA[3:0] Input FEAL BN VR %
FDLYI[3:0] Input s 4 2 B 50 2 R
CLKOUT Output PLL H ki
LOCK Output PLL #5Efim, 1 RondiE, 0 Rkl
CLKOUTP Output PLL 7745 AHAL AN (5 2 B 1 B f B e A H

Z30 ql: A By
ckoud | ouput | &y U S o s
CLKOUTD3 Output PLL £id DIV [Fi s i, CLKOUT 8 CLKOUTP

2eid 3 73 He )4
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SRNE
+ 6-3 BENA
ZH 4 HyAF Y NN ik
FCLKIN 3~500 100 SRR
IDIV_SEL 0~63 0 IDIV 735 REFR SR B
IDIV 738 R E S R S H B & EE 5
T
DYN_IDIV_SEL | true,false false false: #4s, HIEHE5% DIV SEL
true: ), HJIEF(SS IDSEL
FBDIV_SEL 0~63 0 FBDIV 7 il RS I E
FBDIV 734l 5 i S5 ) S JEk s &4 hilE
DYN_FBDIV_SE true,false false SIS
L ' false: ##4, Rli&#¥Z4( FBDIV_SEL
true: 34, HiEE(E5 FBDSEL
ODIV_SEL i'l‘lz’%g'g’z"lsﬁ“’so’g& 8 ODIV 734l R EF A B E
ODIV 734l ZEF SRS EEGIE 5
DYN_ODIV_SE pri S
L true,false false false: #i7s, BIik#2% ODIV_SEL
true: A, HJE$E(E 'S ODSEL
PSDA_SEL 0000~1111 0000 AL 2 T B
DUTYDA SEL | 0010~1110 1000 7 LR A R A
RN ASAE TR AL AN o5 2 L 1 5 ) 42 1
DYN_DA_EN true,false false false: g
true: A
CLKOUT_FT_DI | ., . CLKOUT il 75 1) 15 B
R bl 1b1 1'b1: add
CLKOUT DLY_ | 15, 0 CLKOUT il R E
STEP e CLKOUT_DLY_STEP*delay(delay=50ps)
CLKOUTP_FT_ | ;44 1'b1 CLKOUTP i )7 i &
DIR 1'b1: add
CLKOUTP DLY |1, 0 CLKOUTP i #EisE
_STEP " CLKOUTP_DLY_STEP*delay(delay=50ps)
DYN_SDIV_SEL | 2~128 ({f%0 2 SDIV 734 REFRS W E
CLKFB Riik#®
CLKFB_SEL internal external internal internal:>k H W3 CLKOUT K&/t
external: >k H4MHE 5 & ik
CLKOUTD_SRC | CLKOUT,CLKOUTP CLKOUT | CLKOUTD kjfik$¢
gLKOUTD?’—SR CLKOUT,CLKOUTP CLKOUT | CLKOUTD3 3kE
52 PLL, CLKOUT H#:3kKH CLKIN
CLKOUT_BYPA true,false false true: CLKIN 3% PLL BE3E{EH T CLKOUT
SS N
false: IF#
prray S
8% PLL, CLKOUTP B3k H CLKIN
CLKOUTP_BYP | e false false true: CLKIN 5 PLL EL4:{F Fl T CLKOUTP

ASS

false: IEH 1
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SR 4 BB L BRiINME Eiip
& PLL, CLKOUTD HE#:3kH CLKIN
gg';OUTD—BYP true false false true: CLKIN 358 PLL B 4%{£ i T CLKOUTD
false: IR
GWI1N-1. GW1N-2.
GWI1N-2B. GW1NS-2,
GWINS-2C. GW1N-4,
GWI1N-4B. GW1NR-4, -
DEVICE GWINR-4B. GW1N-6. GWIN-2 | ZfFikst
GW1N-9. GW1NR-9.
GW2A-18. GW2AR-18.
GW2A-55,
Rig614k
Verilog #l4k.:
PLL pll_inst(
.CLKOUT (clkout),
.LOCK(lock),
.CLKOUTP(clkoutp),
.CLKOUTD(clkoutd),
.CLKOUTD3(clkoutd3),
.RESET(reset),

SUG283-1.9

.RESET_P(reset_p),
.RESET_I(reset_i),
.RESET_S(reset_s),

.CLKIN(clkin),

.CLKFB(clkfb),

.FBDSEL (fbdsel),

.IDSEL(idsel),

.ODSEL (odsel),

.PSDA(psda),

.DUTYDA(dutyda),

.FDLY (fdly)
);
defparam pll_inst.FCLKIN = "50";
defparam pll_inst.DYN_IDIV_SEL = "false";
defparam pll_inst.IDIV_SEL = 0;
defparam pll_inst.DYN_FBDIV_SEL = "false";
defparam pll_inst.FBDIV_SEL = 1,
defparam pll_inst.ODIV_SEL = 8;
defparam pll_inst. PSDA_SEL ="0100"
defparam pll_inst. DYN_DA_EN = "false";
defparam pll_inst. DUTYDA_ SEL ="1000";
defparam pll_inst. CLKOUT_FT_DIR = 1'b1;
defparam pll_inst. CLKOUTP_FT_DIR = 1'b1;
defparam pll_inst. CLKOUT_DLY_STEP =0;
defparam pll_inst. CLKOUTP_DLY_STEP = 0;
defparam pll_inst. CLKFB_SEL ="external";
defparam pll_inst. CLKOUT_BYPASS = "false";
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defparam pll_inst. CLKOUTP_BYPASS = "false";
defparam pll_inst. CLKOUTD_BYPASS = "false";
defparam pll_inst.DYN_SDIV_SEL = 2;

defparam pll_inst. CLKOUTD_SRC ="CLKOUT";
defparam pll_inst. CLKOUTD3_SRC ="CLKOUT";
defparam pll_inst.DEVICE = "GW1N-4";

Vhdl #il4k.:
COMPONENT PLL

GENERIC(
FCLKIN:STRING:= "100.0"
DEVICE:STRING:= "GW2A-18";
DYN_IDIV_SEL:STRING:="false";
IDIV_SEL:integer:=0;
DYN_FBDIV_SEL:STRING:="false";
FBDIV_SEL:integer:=0;
DYN_ODIV_SEL:STRING:="false";
ODIV_SEL:integer:=8;
PSDA_SEL:STRING:="0000";
DYN_DA_EN:STRING:="false";
DUTYDA_ SEL:STRING:="1000";
CLKOUT_FT_DIR:bit:="1";
CLKOUTP_FT_DIR:bit:="1";
CLKOUT_DLY_STEP:integer:=0;
CLKOUTP_DLY_STEP:integer:=0;
CLKOUTD3_SRC:STRING:="CLKOUT";
CLKFB_SEL : STRING:="internal";
CLKOUT_BYPASS:STRING:="false";
CLKOUTP_BYPASS:STRING:="false";
CLKOUTD_BYPASS:STRING:="false";
CLKOUTD_SRC:STRING:="CLKOUT",
DYN_SDIV_SEL:integer:=2

PORT(
CLKIN:IN std_logic;
CLKFB:IN std_logic;
IDSEL:IN std_logic_vector(5 downto 0);
FBDSEL:IN std_logic_vector(5 downto 0);
ODSEL:IN std_logic_vector(5 downto 0);
RESET:IN std_logic;
RESET_P:IN std_logic;
RESET_I:IN std_logic;
RESET_S:IN std_logic;
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END COMPONENT;
uut:PLL
GENERIC MAP(

)

);

PORT MAP(
CLKIN=>clkin,
CLKFB=>clkfb,
IDSEL=>idsel,
FBDSEL=>fbdsel,
ODSEL=>o0dsel,

PSDA,FDLY:IN std_logic_vector(3 downto 0);
DUTYDA:IN std_logic_vector(3 downto 0);
LOCK:OUT std_logic;

CLKOUT:OUT std_logic;

CLKOUTD:OUT std_logic;

CLKOUTP:OUT std_logic;

CLKOUTD3:0UT std_logic

FCLKIN =>"100.0",
DEVICE =>"GW2A-18",
DYN_IDIV_SEL=>"false",

IDIV_SEL=>0,
DYN_FBDIV_SEL=>"false",
FBDIV_SEL=>0,
DYN_ODIV_SEL=>"false",
ODIV_SEL=>8,

PSDA_ SEL=>"0000",
DYN_DA EN=>"false",
DUTYDA SEL=>"1000",
CLKOUT_FT_DIR=>"1",
CLKOUTP_FT_DIR=>'1",
CLKOUT_DLY_STEP=>0,
CLKOUTP_DLY_STEP=>0,
CLKOUTD3_SRC=>"CLKOUT",
CLKFB_SEL=>"internal",
CLKOUT_BYPASS=>"false",
CLKOUTP_BYPASS=>"false",
CLKOUTD_BYPASS=>"false",
CLKOUTD_SRC=>"CLKOUT",
DYN_SDIV_SEL=>2

214(276)




6 Clock

6.2 DLL/DLLDLY

RESET=>reset,
RESET_P=>reset _p,
RESET I|=>reset i,
RESET_S=>reset_s,
PSDA=>psda,
FDLY=>fdly,
DUTYDA=>dutyda,
LOCK=>lock,
CLKOUT=>clkout,
CLKOUTD=>clkoutd,
CLKOUTP=>clkoutp ,
CLKOUTD3=>clkoutd3
);

6.2 DLL/DLLDLY

6.2.1 DLL

SUG283-1.9

[RIBRFR

DLL (Delay-Locked Loop) J&%ERFEiAH R, == B T A& 7= AL I (] 48
i
iE A

SRR : GWAIN-2.GWI1N-2B.GW1NS-2.GW1NS-2C.GW1NSR-2.
GWI1NSR-2C. GW1N-4. GW1N-4B. GW1NR-4. GW1NR-4B. GW1N-6.
GW1N-9. GWI1INR-9. GW2A-18. GW2AR-18. GW2A-55.
mOAREE

6-2 DLL iz O~ = E

CLKIN ——>»

STOP ——>» DLL —g > STEP

(Delay Lock
Loop)

RESET —» ——» LOCK

UPDNCNTL ——>»

TheesiE

DLL 7] 3 25 52 FR) i N B b i3k 47 i A AR A7 1 8 7= A= R [E) ARLAE P B s 25 K
STEP. it H i ki STEP {55 2% 3AH48 K Bank A, 1 DQS. DLLDLY
Wi, [FIES STEP Wnl @i Ak s H Bt .
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mONAE
* 6-4 IKONTE
4 1/O ik
STEP[7:0] Output FEIS A Ay
e s, TNEE
LOCK Output %%T‘E}T%Jﬂj 1 RoRBiE, 0 &
7N R
CLKIN Input INEZETPN
STOP Input 152 1 N B4 AT PR 350 7 3 B
RESET Input S ENEIN, EHETA
iEf ﬂ: K iy ;‘J_”i ’ T
UPDNCNTL Input ;ZLL FERF DK TS|, (KSR
SN
%= 6-5 BENAE
SR SHRAY H AR i BRNE ik
DLL smifilIERT 20 B e 45 il
1amfigie, R BKAN 255 (%
ELL—FORC Integer 0.1 0 K, T BRI NI R
0: IEH A, it DLL A Bl aE it
HRAERES
DLL Ml & (45°~135°)
000:101°
001:112°
000,001,010,011, 010:123°
CODESCAL | String 100,101, 110, 000 011:135°
111 100:79°
101:68°
110:57°
111:45°
DLL J& AL A2 Thig:
_ true: 5, AN IRZIRIE S5
SCAL_EN String true,false true CODESCAL &
false:ZE[], BRI\ 90°HH#%
DLL 4 pi=it
DIV_SEL Integer 1’b0,1’b1 1’b0 1'b0: 1F B e i
1'b LR B 1
RS EMEN
DLL % STEP mi%#: % DQS. DLLDLY fHe, [6] it vl il i A 2k 2%
P A4,
FigH1it
Verilog B4t
DLL dIl_inst (
STEP(step),
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.LOCK(lock),
.CLKIN(clkin),
.STOP(stop),
.RESET(reset),
.UPDNCNTL(1’b0)
);
defparam dll_inst.DLL_FORCE = 1,
defparam dll_inst. CODESCAL = "000";
defparam dll_inst.SCAL_EN = "true";
defparam dll_inst.DIV_SEL = 1'b0;
Vhdl #i4k.:
COMPONENT DLL
GENERIC(
DLL_FORCE:integer:=0;
DIV_SEL:bit:="1";
CODESCAL:STRING:="000";
SCAL_EN:STRING:="true"
);
PORT(
CLKIN:IN std_logic;
STOP:IN std_logic;
RESET:IN std_logic;
UPDNCNTL:IN std_logic;
LOCK:OUT std_logic;
STEP:OUT std_logic_vector(7 downto 0)
)i
END COMPONENT;
uut:DLL
GENERIC MAP(
DLL_FORCE=>0,
DIV_SEL=>1',
CODESCAL=>"000",
SCAL_EN=>"true"
)
PORT MAP(
CLKIN=>clkin,
STOP=>stop,
RESET=>reset,
UPDNCNTL=>updncntl,
LOCK=>lock,
STEP=>step

6.2.2 DLLDLY
[FiBRFR

DLLDLY(DLL Delay) Jyisf #f ZEIf A, 4K DLLSTEP 15 5 X 4 A B 4
BEAT R, A3 30 B (1) 2 B R B
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iE R

YR GWIN-1. GWIN-1S. GWI1NZ-1. GWI1N-2. GW1N-2B.
GWI1NS-2. GWINS-2C. GW1INSR-2C. GW1N-4. GW1N-4B. GW1NR-4.
GWINR-4B. GW1N-6. GWI1N-9. GWINR-9. GW2A-18. GW2AR-18.

GW2A-55.
im O REE

& 6-3 DLLDLY i OR=E

DLLSTEP —g—>
CLKIN ——»
DIR ——»
LOADN ——»

MOVE ——»

DLLDLY
(DLL Delay)

—» CLKOUT

—>» FLAG

Theshid

DLLDLY 7] 5 DLL fc&1d FH, DLL $2 4t A R A A Y ZER) STEP, DLLDLY
G DLLSTEP =40t NARAL (IFERT, 75 33T CLKIN FF)ZE i 4y H o

mONT A
% 6-6 IWONAE
4 I/O Eiiip
CLKOUT Output 4 4 HH
bR, F AR R EhAS TR B ZE i (1
FLAG output AR ﬁﬁbﬁ%rzﬂ RS SE RS )
under-flow EY over-flow
5K #y > SE)
DLLSTEP[7:0] Input SER K E N, SkRE DLL %
STEP
CLKIN Input INEEEPN
W B A B LE R ) )
DIR Input 0: HEMAERT;
1: P/ aE i
AR R K
LOADN Input 0: MN#EILRS DK DLLSTEP;
1: BhASHEEGERS
MOVE A T B 225 A 2L G I,
MOVE Input RO >
npu AR B A R A5 K
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6 Clock 6.2 DLL/DLLDLY
SHNER
* 6-7 BRNAR
ZH 4 SRR | BUETEH BONE | fk
DLLDLY 5%t ik 4%
1'b0:55 a5, Rl Bk H
DLL_INSEL | Integer 1'b0,1’b1 1’b0 CLKIN
1'bl: IEHH, f#H] DLLDLY SR
2N
B R 5
DLY_SIGN | String 1'00,1’b1 | 1’b0 1'b0:'+'
1'b1: "
FEIT A BV
dly_sign=0
DLY_ADJ Integer 0~255 0 DLY_ADJ,
dly_sign=1
-256+ DLY ADJ
EESEMERN
DLLDLY K%\ DLLSTEP 3K DLL #Heff) STEP, #5#4143% 4 DLL |
AR EHH 124
BB
Verilog %4t
DLLDLY diidly_0 (
.CLKIN(clkin),
.DLLSTEP(step[7:0]),
.DIR(dir),
.LOADN(loadn),
.MOVE(move),
.CLKOUT(clkout),
FLAG(flag)
);
defparam dlldly_0.DLL_INSEL=1'b1;
defparam dlldly_0.DLY_SIGN=1'b1;
defparam dlldly_0.DLY_ADJ=0;
Vhdl 4k
COMPONENT DLLDLY
GENERIC(
DLL_INSEL:bit:='0";
DLY_ SIGN:bit:='0";
LY ADJ:integer:=0
)i
PORT(
DLLSTEP:IN std_logic_vector(7 downto 0);
CLKIN:IN std_logic;
DIR,LOADN,MOVE:IN std_logic;
CLKOUT:OUT std_logic;
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6 Clock 6.3 CLKDIV

FLAG:OUT std_logic
);
END COMPONENT;
uut:DLLDLY
GENERIC MAP(
DLL_INSEL=>'0',

DLY_SIGN=>'0',
LY _ADJ=>0
)
PORT MAP(
DLLSTEP=>step,
CLKIN=>clkin,
DIR=>dir,
LOADN=>loadn,
MOVE=>move,
CLKOUT=>clkout,
FLAG=>flag
);
6.3 CLKDIV
RiEE R

CLKDIV (Clock Divider) Ay £ o3 Aiias,  SEIIT i 22 i 5

iE AR

TR GWIN-1. GWIN-1S. GW1INZ-1. GW1N-2. GW1N-2B.
GW1NS-2.GW1NS-2C.GW1NSR-2.GW1NSR-2C.GW1N-4.GW1N-4B.
GWINR-4., GW1NR-4B. GW1N-6. GW1N-9. GW1NR-9. GW2A-18.
GW2AR-18. GW?2A-55.

i REE

6-4 CLKDIV is A== E

HCLKIN ———»
CLKDIV

RESETN —>» (Clock +——>» CLKOUT

Divider)
CALIB ——>

TheesiE

CLKDIV s i o A g, As plAn i N Eh AR A — S50 40 A
HT 10 &%, /£ GWIN-6. GWIN-9. GWINS-2 7 ¥ 2/3.5/4/5/8 434,
HoAh 2844 K S 2/3.5/415 534
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6 Clock 6.3 CLKDIV

wONT4A

%+ 6-8 IWONA

4 I/O ik

HCLKIN Input INEZETPN

RESETN Input RN, KHPA R

CALIB Input CALIB i\, %4 H it

CLKOUT Output A 4 4 HH

SRNE

#* 69 SENAB

SR B AE Y BME | #Hid
2,35,4,5,8 (81UfF

DIV_MODE GWI1N-6. GW1N-9. 2 W E I oA R AL
GWINS-2 N3

GSREN false, true false a4 REAL GSR

FRig614k

Verilog #i4k:

CLKDIV clkdiv_inst (
.HCLKIN(hclkin),
.RESETN(resetn),
.CALIB(calib),
.CLKOUT(clkout)
);
defparam clkdiv_inst.DIV_MODE=“3.5";
defparam clkdiv_inst. GSREN="“false”;
Vhdl 4k
COMPONENT CLKDIV
GENERIC(
DIV_MODE:STRING:="2";
GSREN:STRING:="false"
);
PORT(
HCLKIN:IN std_logic;
RESETN:IN std_logic;
CALIB:IN std_logic;
CLKOUT:OUT std_logic
)i
END CONPONENT;
uut:CLKDIV
GENERIC MAP(
DIV_MODE=>"2",
GSREN=>"false"

)
PORT MAP(

SUG283-1.9
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6 Clock 6.4 DQCE
HCLKIN=>hclkin,
RESETN=>resetn,
CALIB=>calib,
CLKOUT=>clkout
);
6.4 DQCE
[RiE&MR
DQCE (Dynamic Quadrant Clock Enable) , ZhA#fEm = FPGA Z[R
iREZ
B

YEpgME: GWIN-1. GWIN-1S. GWI1INZ-1. GW1N-2. GW1N-2B.
GW1NS-2.GW1NS-2C.GWINSR-2.GW1NSR-2C.GW1N-4.GW1N-4B.
GWINR-4. GW1NR-4B. GW1N-6. GW1N-9. GW1NR-9. GW2A-18.
GW2AR-18. GW2A-55.

i O R E

6-5 DQCE ¥ A== HE

DQCE
(Dynamic
Quadrant ——>» CLKOUT

Clock

Enable)

CLKIN ——>»

CE —>»

Dhesaik

i+ DQCE A 34347 JF/2% ] GCLKO~GCLKS5. 5% /] GCLKO~GCLK5
B, GCLKO~GCLKS5 IXZ)H N A R, P T 28R SR IhFE .

SUG283-1.9

mONT A
% 6-10 ImONE
yrA NP I/O ik
CLKIN Input INEZETPN
CE Input AR N, T Rk
CLKOUT Output oy e L
FEiEfe
Verilog B4t

DQCE dgce_inst (
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6 Clock 6.5 DCS

.CLKIN(clkin),
.CE(ce),
.CLKOUT(clkout)
);
Vhdl #il4k:
COMPONENT DQCE
PORT(
CLKOUT:OUT std_logic;
CE:IN std_logic;
CLKIN:IN std_logic
);
END COMPONENT;
uut:DQCE
PORT MAP(
CLKIN=>clkin,
CLKOUT=>clkout,
CE=>ce

6.5 DCS
RERR

DCS (Dynamic Clock Select) s&aI A i3 d%, FIahA kR IR o
GCLK6 f1 GCLK7.
B

YEpgME: GWIN-1. GWIN-1S. GW1INZ-1. GW1N-2. GW1N-2B.
GW1NS-2.GW1NS-2C.GW1NSR-2.GW1NSR-2C.GW1N-4.GW1N-4B.
GWI1NR-4., GW1INR-4B. GW1N-6. GW1N-9. GW1NR-9. GW2A-18.
GW2AR-18. GW2A-55.

im O E

6-6 DCS isOT~=EE

CLKSEL —4 >
CLKO ——»
CLKL —» DCS

(Dynamic Clock |—» cLkoUT

CLK2 ———» Selector)

CLK3 ——>»

SELFORCE ——»
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6 Clock 6.5 DCS

TheeHid

HAZ IR GCLK6~ GCLK7 EH DCS #fil, 1642 DU A B8 A (1 — A~
VE R4 RR e, NEIBHET] LB CRU 78 JUANE £hi N\ 2 [ Zh A5, %
AN B

DCS TE14E P APt 71 3858, 45 5152 “Non-Glitchless” #1“Glitchless #  »

7E Non-Glitchless 3, F (4 A\ SELFORCE =‘1"), DCS [FJ{EH 31l
TH ML WA, fUGAN CLKSEL & 5 i 455, fovrm BB,
SR LB e T UL (B 1] . Non-Glitchless #20 F & 6-7 fix,
CLKSEL[3]~CLKSEL[0]%> 5%} N % $% CLK3~CLKO, L A %%, it
FHIE
[E 6-7 Non-Glitchless &K FF &

CLKSEL[O]AAAAAAJ |j \

CLKSEL[1]

e ﬂﬂﬂmmm

CLKOUT switch to clk0 switch to clkl switch to clkO

£ Glitchless LERIEAT i A SELFORCE =0, il 24k
DCS_MODE & E iz, flE CLKSEL {5 zﬂ*tmﬁwf%ﬂlﬂfms, CIRYS 3ok i
His g ER R Glitchless #xU 7 Wil 6-8 2 6-11 Frow, H
CLKSEL[3]~CLKSEL[0]43 A%} Mk #% CLK3~CLKO, 4ty A [
6-8 DCS mode: RISING FFE

CLKSEL[O] SW|tch to clkO at next ‘ i ‘3

cIkD rising edge \

H H ‘\
CLKSEL[1] \ | *At next clkd r|smg edge ‘ At next clkl rising edge

CLKO j ‘ :
MRS S Iy T Py By 1y By T
) A
clkout m L LT L ] A
switch to clkl at next switch to clkO at next
clk1 rising edge clkO rising edge
E 6-9 DCS mode: FALLING KfFF
switch to clkO at next 1 i
CLKSEL[0] __, \|\ko talling odge | t\ |
CLKSEL[1] I | \At next clko falling edge E\ At next clki falling edge
' ' : oesto 0" i ‘mutput goes to "0"
CLKO f f
CLK1 I
cLkout switch to clkl at next switch to clkO at next
clk1 falling edge clk0 falling edge
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6 Clock 6.5 DCS

E 6-10 DCS mode: CLKO_GND FFE

CLKSEL[O] ﬁ—f N\ | < |\.

CLKO :
At next clkO falling edge : l m
output goes to "0" ;
CLKOUT switch to clkO at next switch to clk0 at next
clkO falling edge clko falling edge
E 6-11 DCS mode: CLKO_VCC KFF[E
T li\ |
CLKSEL[0] Q \ v \
CLKO : f ’ :
H H '| At next clko rising edge !
CLKOUT I I switch to clk0 at next output goes to "1" " switch to clk0 at next
clkO rising edge clkO rising edge
wON4A
F+ 6-11 IwOANTA
Uit 1144 /O £
CLKO Input INEEETPNI0)
CLK1 Input INE PN
CLK2 Input IS\ 2
CLK3 Input BFEh I 3
CLKSELJ[3:0] Input B ik B E S
oo i A e
SELFORCE Input 0: glitchless &z
1: Non-glitchless &=
CLKOUT Output I
SHNE
*6-12 BENA
4 e BHAE | ik

CLKO,CLK1,CLK2,CLK3,
GND,VCC,RISING,FALLING,

CLKO_GND,CLK1_GND, ¥ & DCS
DCS_MODE CLK2_GND,CLK3_GND, RISING | ¢
CLKO_VCC,CLK1_VCC,
CLK2 VCC,CLK3 VCC
[RiEHL

Verilog B4t
DCS dcs_inst (
.CLKO(clk0),
.CLK1(clk1),
.CLK2(clk2),
.CLK3(clk3),
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6 Clock 6.6 DQS

.CLKSEL(clksel[3:0]),
.SELFORCE(selforce),
.CLKOUT (clkout)
);
defparam dcs_inst. DCS_MODE="RISING”;
Vhdl 4k
COMPONENT DCS
GENERIC(DCS_MODE:string:="RISING"):;
PORT(
CLKO:IN std_logic;
CLKZ:IN std_logic;
CLK2:IN std_logic;
CLK3:IN std_logic;
CLKSEL:IN std_logic_vector(3 downto 0);
SELFORCE:IN std_logic;
CLKOUT:OUT std_logic
)i
END COMPONENT;
uut:DCS
GENERIC MAP(DCS_MODE=>"RISING")
PORT MAP(
CLKO=>clkoO,
CLK1=>clk1,
CLK2=>clk2,
CLK3=>clk3,
CLKSEL=>clksel,
SELFORCE=>selforce,
CLKOUT=>clkout

);
6.6 DQS
FEENR

DQS (Bidirectional Data Strobe Circuit for DDR Memory) & DDR 17
i 42 10 i) 3040 208 368 Jk o P 2

B Y
YRR GW2A-18. GW2AR-18. GW2A-55,
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6 Clock

6.6 DQS

DLLSTEP —g—>

RLOADN ——

WLOADN —»

RCLKSEL #P

im AR EE

6-12 DQS #HOREE

DQSIN ——>
FCLK ——»
HOLD ——»
PCLK ——>

RMOVE —»
RDIR ——|

WMOVE —»
WDIR —
WSTEP ﬁ8;>
READ #’

RESET —

—3> RPOINT
—73 > WPOINT

DQS —> DQSW270
(Data Strobe [—> DQSWO0
Signal) —> DQSR90

—» RBURST
— > RFLAG
—> RVALID

— > WFLAG

Theshid

DQS & W A7z 28 IP s ast, 2 H T 4% DQSIN 5 DQSR90.
DQSWO0 5 DQSW270 155 [a] I AEAI Ok R IF5e S 7. e

wONE
F+ 6-13 IwONA
4 110 s
DLLSTEP[7:0] input DQS RPN, KH DLL itk
DQSIN input DQS #iA, kH 10 PAD
FCLK input POE B, mkE AN ANE FCLK B b
HOLD input T DQS B, EI1IEE5ANMRE T RKE K HE 8, H
T DQS i, KEAL FIFO H4ids
PCLK input EmER, SRE PCLK IR
%% DDR 2B ZE I [7]
RDIR input “0” BN LE
“7 ek /D AE )
RLOADN input ¥ DDR SH 1 i e DK B AL B HIUGE, (KHEFERL
. RMOVE A F F&7SH 474 DDR 2B IER 5K, AN
RMOVE input WAV
% DDR 5 N\ LERS 77 [7]
WDIR input “0” YN AE Ff
“A” Yl /b AT
WLOADN input ¥ DDR B AW AR SKE M BYIMGME, (KB TH
. WMOVE K F &L B 225 DDR B AN IER K, Mk
WMOVE input VR
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6 Clock 6.6 DQS
14 I/0 o
WSTEP[7:0] input FH-T DDR 5 $4i7 i€ i 425 i)
READI3:0] input READ 5%, FiT DDR i
RCLKSEL[2:0] input TP P YRR AR % o
RESET input DQS &EfifmAN, mH AL
_ FIFO #3484, {EFIT IOLOGIC ) RADDR, i@t
RPOINTI[2:0] output L0 1 F T P18 4
. FIFO #5484, 1EH T IOLOGIC i WADDR, Bt
WPOINT[2:0] output LI M T T P Y 4
PCLK/FCLK 0° #H##it, nI{EF T IOLOGIC K] TCLK,
DQSWO0 tput g . .
Q outpu B o e 2 11 T B P B
PCLK/FCLK 270° tH#f%iH, WI{ER T IOLOGIC [
DQSW27 tput o A
QSW270 outpu TCLK, sl Sesk fF I TP 124
DQSI ## 90° #it, "I{ERF IOLOGIC i ICLK, %
DQSR90 tput o . g
Q outpu SR B T P B
ERF R kL, B DA s B G i i)
RELAG output READ uﬁﬁ%&éfmthﬁ FH DA% 7 S B ALE ) iff] 3
under-flow =Y over-flow
TR bR, LT IRE N AL 1 5
WELAG output WRITE ﬁﬁhﬁé%mﬁr FH CLZR 7R 5 N SE ) 1 5
under-flow =Y over-flow
RVALID output READ & s05a A Robr &
RBURST output READ 28 R A6 % H
SHNE
% 6-14 SENE
S H AR v LoNINEN ik
FIFO #RaUik#
FIFO_MODE_SEL | 1'b0, 1’b1 1’00 1'b0: DDR memory 5
1'bl: GDDR #i=,
000,001,010,011,100,1 | .., -
RD_PNTR 01.110.111 3'b000 FIFO fRstixE
X1,X2_DDR2,X2_DDR s
DQS_MODE 3.x4x2 DDR3 ExT | X% DQS ikt
update0/1 I 556 A& $x
" ", H0 N
HWL false.true false }%aé}s; : updatel Lt updateO $2H7—
"true": updatel 1 update0 I ¥ AH [F]
GSREN false true false Ja 4 RE A GSR
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6 Clock 6.6 DQS

EEEA A RN

DQS %\ DQSI 3k H 10 PAD:;

DQS 4 A\ DLLSTEP >k H DLL 84t STEP;

e DQS [\%i RPOINT fJ## % IOLOGIC ) RADDR, tu]{FH T/ /-
B

e DQS IM#iH WPOINT %
WA

e DQS IM#iH DQSR90 mJiE
ey

e DQS HfirH DQSWO0/ DQSW270 n[i##2% IOLOGIC ff) TCLK, tHa[{E

T H P&,

[FiEHIL

Verilog #i4k:

DQS uut (
.DQSIN(dgs),
.PCLK(pclK),
.FCLK(fclk),
.RESET(reset),
.READ(read),
.RCLKSEL(rsel),
.DLLSTEP(step),
WSTEP(wstep),
.RLOADN(1'b0),
.RMOVE(1'b0),
.RDIR(1'b0),
\WLOADN(1'b0),
WMOVE(1'b0),
\WDIR(1'b0),
.HOLD(hold),
.DQSR90(dgsr90),
.DQSWO0(dgswO0),
.DQSW270(dgsw270),
.RPOINT(rpoint),
WPOINT(wpoint),
.RVALID(rvalid),
.RBURST((rburst),
.RFLAG(rflag),
\WFLAG(wflag)

$:% |IOLOGIC ¥ WADDR, tHa]/EF T/ ;-

% IOLOGIC 1y ICLK, WA{EMATH 2

);
defparam uut.DQS_MODE = "X1";
defparam uut.FIFO_MODE_SEL = 1'b0;
defparam uut.RD_PNTR = 3'b001;
vhdl #i4k.:
COMPONENT DQS
GENERIC(
FIFO_MODE_SEL:bit:='0";
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6 Clock 6.6 DQS
RD_PNTR : bit_vector:="000";
DQS_MODE:string:="X1";
HWL:string:="false";

GSREN : string:="false"
);
PORT(
DQSIN,PCLK,FCLK,RESET:IN std_logic;
READ:IN std_logic_vector(3 downto 0);
RCLKSEL:IN std_logic_vector(2 downto 0);
DLLSTEP,WSTEP:IN std_logic_vector(7 downto 0);
RLOADN,RMOVE,RDIR,HOLD:IN std_logic;
WLOADN,WMOVE,WDIR:IN std_logic;
DQSR90,DQSW0,DQSW270:0UT std_logic;
RPOINT, WPOINT:OUT std_logic_vector(2 downto 0);
RVALID,RBURST,RFLAG,WFLAG:OUT std_logic
);
END COMPONENT;
uut:DQS
GENERIC MAP(
FIFO_MODE_SEL=>'0',
RD_PNTR=>"000",
DQS_MODE=>"X1",
HWL=>"false",
GSREN=>"false"
)
PORT MAP(
DQSIN=>dgsin,
PCLK=>pclk,
FCLK=>fclk,
RESET=>reset,
READ=>read,
RCLKSEL=>rclksel,
DLLSTEP=>step,
WSTEP=>wstep,
RLOADN=>rloadn,
RMOVE=>rmove,
RDIR=>rdir,
HOLD=>hold,
WLOADN=>wloadn,
WMOVE=>wmove,
WDIR=>wdir,
DQSR90=>dqsr90,
DQSWO0=>dqswoO,
DQSW270=>dqgsw270,
RPOINT=>rpoint,
WPOINT=>wpoint,
RVALID=>rvalid,
RBURST=>rburst,
RFLAG=>rflag,
WFLAG=>wflag
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6 Clock

6.7 OSC

SUG283-1.9

6.7 OSC
);
RiEaW
OSC(Oscillator) 2 F P iz -
B
AR GWIN-2. GWIN-2B. GW1N-4. GW1N-4B. GW1NR-4,
GWI1INR-4B. GWI1N-6. GWI1N-9. GWI1INR-9. GW2A-18. GW2AR-18,
GW2A-55,
mOrEE
6-13 OSC O R=E
O0SC |, oscout
( Oscillator)
IheesnA
GOWIN FPGA Wik | —/ Al gmfe ir N sk, dmisidfEd oy MSPI Zwfs
BB LT B0y, & v DU P wrH s Enteis, @i E TIESH, vl LA
1215 64 FpifBponEg .
GW1N-6/9. GW2A-18/55 234t i ehairnl L i~ A Gt H A
ES[p
ferkour = 250MHz/FREQ _DIV;
GWI1N-2/2B/4/AB #3440 H i ep AR vy LLdE ok an ~ A it 15 2
fCLKOUT == 210MHZ/FREQ_DIV;
H 2% FREQ DIV NBLE SH, JulE N 2~128 HIHEL
wmONE
% 6-15 ImOANE
Ui 144 I/O ik
OSCOUT output OSC it Hi i
SHNE
%= 6-16 SENE
SR 4 B 7 Fl BRiME ik
OSC 4 &%
FREQ DIV | 2~128(even) 100 -
GWIN-1. GWI1N-2.
GW1N-2B. GW1N-4. ;J\;VIN'Z(GWIN 2
DEVICE GW1N-4B. GWI1NR-4, e ik
GW1NR-4B. GW1N-6. ;J\;VZA'IS(GWZA%
GW1N-9. GW1NR-9.
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6 Clock 6.8 OSCZ

SR HUE e RE [P
GW2A-18. GW2AR-18.
GW2A-55.

[RiEHIL

Verilog B4k
OSC uut(
.OSCOUT(oscout)
);
defparam uut.FREQ_DIV=100;
defparam uut. DEVICE="GW2A-18";
Vhdl 4k
COMPONENT OSC
GENERIC(
FREQ_DIV:integer:=100;
DEVICE:string:="GW2A-18"
)i
PORT(OSCOUT:OUT STD_LOGIC);
END COMPONENT;
uut:0SC
GENERIC MAP(
FREQ_DIV=>100,
DEVICE=>"GW2A-18"

)
PORT MAP(OSCOUT=>o0scout);
6.8 OSCZ
[RiEATR
OSCZ(Oscillator) &7 A 7 K OSC Thae i i N bk o
& A2
XFERME: GWINZ-1.
mOREE
6-14 OSCZ ixO~=EH
OSCEN ——p 0scz —» 0SCouT
(Oscilator)
Iheesmik

GWINZ #41 FPGA 7l itk 1 — Nl gmFE R i A AR, B BHORS JSE Tis
5%, SCHRFBEIESTTITSRH OSC Tifg. iftid fEt oy MSPI gt i i (it
IR, SRR DO BOH SR B, B R E RS, TSRS 24
64 Rl BRI . i I BT DU I R A U SAR 2

feLkour = 250MHz/FREQ_DIV;
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6 Clock 6.9 OSCF

H % FREQ DIV NICE S8, 5N 2~128 %L,

RO/ 4R

#* 6-17 WONAE

¥t 1 44 110 i34

OSCEN input OSC ffigEf5 5
OSCOUT output OSC H iy

SR E

#* 6-18 BEN A
ZH 4 B A ¥ NN i)
FREQ DIV 2~128(even) 100 OSC i #2 Bk E

[RiEfI

Verilog #i4k:
OSCZ uut(
.OSCOUT(oscout),
.OSCEN(oscen)
);
defparam uut.FREQ_DIV=100;
Vhdl 4k
COMPONENT OSCz
GENERIC(
FREQ_DIV:integer:=100;
)i

PORT(
OSCOUT:OUT STD_LOGIC;
OSCEN:IN std_logic
)i
END COMPONENT;
uut:0SCz

GENERIC MAP(

FREQ_DIV=>100,

)
PORT MAP(
OSCOUT=>oscout,
OSCEN(oscen)
)i
6.9 OSCF
[FERIR

OSCF(Oscillator with CLKOUT30M and Dynamic OSC Enable) &7
30M i th I B A Bh A T RE ) Y AR AR
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6 Clock

6.9 OSCF

iE R

TR GWINS-2. GWINS-2C . GWINSR-2. GWI1NSR-2C.
wmAOREHE

6-15 OSCF inA~EE

OSCF —» OSCOUT

OSCEN —f .
(Oscilator) ——» 0SCOUT30M

TheeHiid

GWINS %741 FPGA 7=k | — Mol gmFEn i N andR, Bk ]
15 £5%, SCRFENASHTHFIRMA OSC Thit. dmfidfErh N MSPI 4ufEi=03g
BERBRYR, BRI DO PSSR A B E, B ECE TESEL WTREE
5 64 FhEF B . B i ek v] DLd i an N A TS F

ferkour = 240MHz/FREQ DIV

H % FREQ_DIV NELE S4L, JiElN 2~128 MR,

iw A4
% 6-19 WAONAA
14 110 Eiii3a
OSCEN input OSC flifefE s
OSCOUT output OSC e
OSC 30M i b, FRiEiER
OSCOUT3OM output FLASH128K ) PCLK
SENAR
#+ 6-20 BENEA
ZH 4 BUEE BRNE EiiTpa
FREQ DIV 2~128(even) 96 OSC /iR Hik E
EEREEERN
OSC [ OSCOUT30M 7 i%E#: % FLASH128K ) PCLK.,
[FigHlE
Verilog B4t
OSCF uut(
.OSCOUT(oscout),
.OSCOUT30M(oscout30m),
.OSCEN(oscen)
);

defparam uut.FREQ_DIV=96;

vhdl #i4k.:
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6 Clock

6.10 OSCH

COMPONENT OSCF
GENERIC(
FREQ_DIV:integer:=96;
);
PORT(
OSCOUT:OUT std_logic;
OSCOUT30M:OUT std_logic;
OSCEN:IN std_logic
);
END COMPONENT;
uut:OSCF
GENERIC MAP(FREQ_DIV=>96)
PORT MAP(

OSCOUT=>0scout,
OSCOUT30M=>0scout30m,

OSCEN(oscen)
);
6.10 OSCH
FEiEAMR
OSCH(Oscillator) 2 F 4 fi iz o
EAREH
Y HEARAE: GWIN-1. GWIN-1S.
wOREE

SUG283-1.9

6-16 OSCH iz O ~EE

OSCH |, oscourt
( Oscillator)

Dhesaik

OSCH W ZmfE i N ih iz, At fEsh A MSPI gmfEt AL i BhR, 16
AT DA P B SR A AR, GBI ECE TAESH, W LARE 214 64 Fhint s

A, e R T PUaE R R A A R
ferkour = 240MHz/FREQ_DIV;
HA % FREQ DIV NIELE S8, 5N 2~128 K%L,

Port 48

% 6-21Port 43
¥t 144 I/O iy
OSCOUT output OSC i #h
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6 Clock 6.11 DHCEN

BN E

* 622 BENE
ZH 4 BB G BiME Eiti3a
FREQ_DIV 2~128(even) 100 OSC /A& F ik E

[RiEHIL

Verilog B4k

OSCH uut(
.OSCOUT(oscout)
);

defparam uut.FREQ_DIV=100;
Vhdl #il4k:

COMPONENT OSCH

GENERIC(

FREQ_DIV:integer:=100;
)i

PORT(OSCOUT:OUT STD_LOGIC);
END COMPONENT;
uut:OSCH
GENERIC MAP(
FREQ DIV=>100,

)
PORT MAP(OSCOUT=>o0scout);
6.11 DHCEN
[FiEaMR

DHCEN (Dynamic HCLK Clock Eanble with Inverted Gate) s )
FIFFIC P HCLK S 805 5, RPN Fi8 .

iE AR

X HFERF: GWIN-1. GW1INZ-1. GW1N-2. GW1NS-2. GW1NS-2C.
GWINSR-2. GW1INSR-2C. GWIN-2B. GW1N-4. GWI1N-4B. GW1NR-4.

GWINR-4B. GWI1N-6. GWIN-9. GWINR-9. GW2A-18. GW2AR-18.
GW2A-55,

im AR EE

6-17DHCEN i O =E

CLKIN — >

DHCEN —» CLKOUT
CE —>
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6 Clock 6.12 BUFG

wONT4A
£ 6-23 KON
AN P 1/O iy
CLKIN input RPN
CE input e RE TN, ARHT A /L
CLKOUT output IR R
BRI
Verilog #ilfk.:
DHCEN dhcen_inst (
.CLKIN(clkin),
.CE(ce),
.CLKOUT (clkout)
);
vhdl #i4k.:
COMPONENT DHCEN
PORT(
CLKOUT:OUT std_logic;
CE:IN std_logic;
CLKIN:IN std_logic
);
END COMPONENT;
uut:DHCEN
PORT MAP(
CLKIN=>clkin,
CLKOUT=>clkout,
CE=>ce
);
6.12 BUFG
FiBAMR

BUFG(Global Clock Buffer) &4 & i 5h 22 i 28 «

iE AR

FTErgME: GWIN-1. GWIN-1S. GWI1INZ-1. GW1N-2. GW1N-2B.
GW1NS-2.GW1NS-2C.GW1NSR-2.GW1NSR-2C.GW1N-4.GW1N-4B.
GWINR-4. GW1INR-4B. GW1N-6. GW1N-9. GW1NR-9. GW2A-18.
GW2AR-18. GW?2A-55.
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6 Clock 6.13 BUFS

wmAREE
6-18 BUFG ¥ [~ E&E
BUFG
(Global

Clock
Buffer)

w9 4R

# 6-24 WANA

¥t 1 44 110 R

o output b A
| input IREZETTPN

[FiEHIL

Verilog B4k
BUFG uut(
.0(0),
1(0)
);
Vhdl 4k
COMPONENT BUFG
PORT(
O:0UT std_logic;
I:IN std_logic
);
END COMPONENT;
uut:BUFG
PORT MAP(
O=>o0,
|=>i
);
6.13 BUFS
[FERR

BUFS(Long Wire Clock Buffer) & K £ i 4 22 i 25
EAREG

YEpgeME: GWIN-1. GWIN-1S. GWI1INZ-1. GW1N-2. GW1N-2B.
GW1NS-2.GW1NS-2C.GW1NSR-2.GW1NSR-2C.GW1N-4.GW1N-4B.
GWINR-4. GW1INR-4B. GW1N-6. GW1N-9. GW1NR-9. GW2A-18.
GW2AR-18. GW2A-55.

SUG283-1.9 238(276)




6 Clock 6.13 BUFS
wmOREE
6-19 BUFS i A=
BUFS
(Long
I—> Wire —>O
Clock
Buffer)
IwONE
%% 6-25 Port M43
w4 1/0 £
0 output el e
B
Verilog #il4k:
BUFS uut(
.0(0),
(i)
);
vhdl #i4k.:
COMPONENT BUFS
PORT(
O:0UT std_logic;
I:IN std_logic
);
END COMPONENT;
uut:BUFS
PORT MAP(
O=>0,
[=>i
);

SUG283-1.9

239(276)




7 User Flash 7.1 FLASH96K

7User Flash

7.1 FLASH96K
RN
FLASH96K (96Kbit User Flash) {47 fiff = [F] 2 96K bit. 7747 s Y B &
TR E R, AR XTI E . HIE 4 Byte (32 bit), HilbiRE
N3k, ARG RYEMB R RAFIIRE, HARA BSRAM KIHTAHEIIRE.
SCREERE: GWIN-1. GWIN-1S.,

ZHERE
7-1 FLASH96K ZHIEE
RA —;6;>
CA —;%»
PA 5
MODE ~7—>|
SEQ —;%»

ACLK ———»]
pw ——» FLASH96K _,?, DOUT

PE —>
RESET —>
OE —
oo T
WeYTESEL 5
DIN 73,
Port 1+48
& 7-1 Port 45
Port Name I/O Description
DOUTI[31:0] Output Data Output
DIN[31:0] Input Data Input
RA[5:0] Input Row Address
CA[5:0] Input Column Address
PA[5:0] Input Page latch Address
MODE[3:0] Input Operation mode select
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7 User Flash

7.1 FLASH96K

SUG283-1.9

Port Name I/O Description
SEQ[1:0] Input NV operation sequence control
ACLK Input Synchronous clock for read and write operation
PW Input Write page latch clock
RESET Input Macro reset
PE Input Pump enable
OE Input Output enable
RMODE[1:0] Input Read out bit width select
WMODE[1:0] Input Write in bit width select
RBYTESEL[1:0] Input Read data Byte address
WBYTESELJ[1:0] Input Write data Byte address
[REFIE

Verilog #l4k.:

FLASH96K flash96k_inst(

);

.RA(ra[5:0]),

.CA(ca[5:0]),

.PA(pa[5:0]),
.MODE(mode][3:0]),
.SEQ(seq[1:0]),
ACLK(aclk),

PW(pw),

.RESET(reset),

PE(pe),

.OE(0e),
.RMODE(rmode[1:0]),
.WMODE(wmode[1:0]),
.RBYTESEL(rbytesel[1:0]),
\WBYTESEL (wbytesel[1:0]),
.DIN(din[31:0]),
.DOUT(dout[31:0])

Vhdl 4k
COMPONENT FLASH96K

PORT(

RA:IN std_logic_vector(5 downto 0);
CA:IN std_logic_vector(5 downto 0);
PA:IN std_logic_vector(5 downto 0);
MODE:IN std_logic_vector(3 downto 0);
SEQ:IN std_logic_vector(1 downto 0);
ACLK:IN std_logic;

PW:IN std_logic;

RESET:IN std_logic;

PE:IN std_logic;

OE:IN std_logic;

RMODE:IN std_logic_vector(1 downto 0);
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7 User Flash 7.2 FLASH96KZ
WMODE:IN std_logic_vector(1 downto 0);
RBYTESEL:IN std_logic_vector(1 downto 0);
WBYTESEL:IN std_logic_vector(1 downto 0);
DIN:IN std_logic_vector(31 downto 0);
DOUT:OUT std_logic_vector(31 downto 0)
)i
END COMPONENT;
uut: FLASH96K
PORT MAP (
RA=>ra,
CA=>ca,
PA=>pa,
MODE=>mode,
SEQ=>seq,
RESET=>reset,
ACLK=>aclk,
PW=>pw,
PE=>pe,
OE=>0e,
RMODE=>rmode,
WMODE=>wmode,
RBYTESEL=>rbytesel,
WBYTESEL=> wbytesel,
DIN=>din,
DOUT=>dout
)i
7.2 FLASH96KZ
[FENER

SUG283-1.9

FLASH96KZ (96Kbit User Flash) 471t %5164 96K bit. 2517 #5155
FERR T R i, Aalx Rkl & .. HAa AR5 M e A shie, H
ANEA BSRAM KM EEIETIRE .

XFFEME: GWINZ-1.

SRHIHEE

7-2 FLASH96KZ £5404E

XADR 76;b
YADR N
—»

XE

YE ——»
SE ——»
ERASE —— ¥
PROG ——¥
NVSTR ———»

DIN —5—»

FLASH96KZ 55— DOUT
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7 User Flash 7.2 FLASH96KZ

Port T8
= 7-2 Port {148
Port Name I/O Description
DOUT[31:0] Output Data Output
DIN[31:0] Input Data Input
XADR[5:0] Input X address input
YADRI[5:0] Input Y address input
XE Input X address enable
YE Input Y address enable
SE Input Sense amplifier enable
ERASE Input Defines erase cycle
PROG Input Defines program cycle
NVSTR Input Defines non-volatile store cycle
[REFIE

Verilog #i4k:

FLASH96KZ flash96kz_inst(
XADR(xadr[5:0]),
.YADR(yadr[5:0]),
XE(xe),
YE(ye),
.SE(se),
.ERASE(erase),
.PROG(prog),
.NVSTR(nvstr),
.DIN(din[31:0]),
.DOUT(dout[31:0])
);
Vhdl 4k
COMPONENT FLASH96KZ
PORT(
XADR:IN std_logic_vector(5 downto 0);
YADR:IN std_logic_vector(5 downto 0);
XE:IN std_logic;
YE:IN std_logic;
SE:IN std_logic;
ERASE:IN std_logic;
PROG:IN std_logic;
NVSTR:IN std_logic;
DIN:IN std_logic_vector(31 downto 0);
DOUT:OUT std_logic_vector(31 downto 0)
)i
END COMPONENT;
uut: FLASH96KZ
PORT MAP (
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7 User Flash

7.3 FLASH128K

XADR=>xadr,
YADR=>yadr,
XE=>xe,
YE=>ye,
SE=>se,
ERASE=>erase,
PROG=>prog,
NVSTR=>nvstr,
DIN=>din,
DOUT=>dout

7.3 FLASH128K

SUG283-1.9

[RiBIT 4R

FLASH128K (128KByte Embedded Flash) f77fi%45 8]}y 128K Byte.
A AT IR T8 FE AR P [ 1), ANl g ATACE . B HES J t Anbr sEfR
17 IhRE, {HAEA BSRAM HIVIUEE T AE -

W HERAE: GWINS-2. GWINS-2C.

GWINSR-2. GW1NSR-2C.

SEE
7-3 FLASH128K ZH34EE]
ADDR —4z—>
CS —>
AE —>|
OE ——»
PCLK ——>
SERA ——1 i aspz | 2
MASE ——>|
NVSTR ——» — TBIT
IFREN —>
RESETN ——»|
PROG —
DIN 77>
Port /T3
%% 7-3 Port T48
Port Name I/O Description
DOUT[31:0] Output Data Output
TBIT Output Indicator of write or erase
DIN[31:0] Input Data Input
ADDRJ[14:0] Input Address Input
CSs Input Chip enable
AE Input Address enable
OE Input Output enable
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7 User Flash

7.3 FLASH128K

SUG283-1.9

Port Name I/O Description
PCLK Input Clock input
PROG Input Defines program cycle
SERA Input Sector erase signal
MASE Input Chip erase signal
NVSTR Input Defines non-volatile store cycle
IFREN Input Flash IP information page Selection
RESETN Input Power On Reset Input
[REHIHE
Verilog #4t.:

FLASH128K flash128k_inst(
.ADDR(addr[14:0]),
.CS(cs),

AE(ae),

.OE(0e),
.PCLK(pclk),
.PROG(prog),
.SERA(sera),
.MASE(mase),
.NVSTR(nvstr),
IFREN(ifren),
.RESETN(resetn),
.DIN(din[31:0]),
.DOUT(dout[31:0]),
TBIT(tbit)

);
Vvhdl

-

COMPONENT FLASH128K

END

PORT(

DIN:IN std_logic_vector(31 downto 0);
ADDR:IN std_logic_vector(14 downto 0);
CS:IN std_logic;

AE:IN std_logic;

OE:IN std_logic;

PCLK:IN std_logic;

PROG:IN std_logic;

SERA:IN std_logic;

MASE:IN std_logic;

NVSTR:IN std_logic;

IFREN:IN std_logic;

RESETN:IN std_logic;

DOUT:OUT std_logic_vector(31 downto 0);
TBIT:OUT std_logic;

);
COMPONENT:

uut: FLASH128K
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7 User Flash

7.4 FLASH256K

PORT MAP (

7.4 FLASH256K

SUG283-1.9

[RiENE

DIN=>din,
ADDR=>addr,
CS=>cs,
AE=>ae,
OE=>0e,
PCLK=>pclk,
PROG=>prog,
SERA=>sera,
MASE=>mase,
NVSTR=>nvstr,
IFREN=>ifren,
RESETN=>resetn,
DOUT=>dout,
TBIT=>tbit

FLASH256K (256Kbit User Flash) 471 %5174 256K bit. 251781
B FEAIRBE R T ), AnIx T E . BA IS R YER B R A7 DI RE
{HA HA BSRAM VTG E LGS .
YRR GWIN-2. GWIN-2B. GWIN-4. GWI1N-4B. GW1NR-4.

GWINR-4B.
LHIER
7-4 FLASH256K ZEHJ4E &
XADR —;%»
YADR —=—>
XE ——»]
YE —>
FLASH256K | ., pour
SE ——>| 32
ERASE ——»
PROG ——»|
NVSTR —>|
DIN ~—>
Port 44
& 7-4 Port 45
Port Name I/O Description
DOUTI[31:0] Output Data Output
DIN[31:0] Input Data Input
XADRJ[6:0] Input X address input
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7 User Flash

7.4 FLASH256K

SUG283-1.9

Port Name I/O Description
YADRI[5:0] Input Y address input
XE Input X address enable
YE Input Y address enable
SE Input Sense amplifier enable
PROG Input Defines program cycle
ERASE Input Defines erase cycle
NVSTR Input Defines non-volatile store cycle
[REHIHE
Verilog #4t.:

FLASH256K flash256k_inst(
XADR(xadr[6:0]),
.YADR(yadr[5:0]),
XE(xe),

-YE(ye),

.SE(se),
.ERASE(erase),
.PROG(prog),
.NVSTR(nvstr),
.DIN(din[31:0]),
.DOUT(dout[31:0])

);
Vhdl #il4k.:

COMPONENT FLASH256K
PORT(

).

DIN:IN std_logic_vector(31 downto 0);
XADR:IN std_logic_vector(6 downto 0);
YADR:IN std_logic_vector(5 downto 0);
XE:IN std_logic;

YE:IN std_logic;

SE:IN std_logic;

ERASE:IN std_logic;

PROG:IN std_logic;

NVSTR:IN std_logic;

DOUT:OUT std_logic_vector(31 downto 0)

END COMPONENT;
uut: FLASH256K
PORT MAP (

DIN=>din,
XADR=>xadr,
YADR=>yadr,
XE=>xe,
YE=>ye,
SE=>se,
ERASE=>erase,
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7 User Flash 7.5 FLASH608K

PROG=>prog,
NVSTR=>nvstr,
DOUT=>dout
);
7.5 FLASH608K
FiENR

FLASHG608K (608Kbit Users Flash) 175 17] 4 608K bit. 2517251
T R R [ 2 1, Aal Xt AT AL E . BoA 3RS J AT B AR AE Th g,
{HAHA BSRAM IFIHEE LIRS

TERME. GWIN-6. GWIN-9. GWINR-9..
HHiERE

7-5 FLASH608K Z#J4E[E

XADR 45—
YADR —/=—>
XE ——»|
YE T FLASH608K |, poyr
SE —> 32
ERASE ——»
PROG ——»
NVSTR —>
DIN —4—>]
Port /43
%% 7-5 Port T48
Port Name /0 Description
DOUTI[31:0] Output Data Output
DIN[31:0] Input Data Input
XADRJ[8:0] Input X address input
YADR[5:0] Input Y address input
XE Input X address enable
YE Input Y address enable
SE Input Sense amplifier enable
PROG Input Defines program cycle
ERASE Input Defines erase cycle
NVSTR Input Defines non-volatile store cycle
[FEGIE
Verilog B4t

FLASH608K flash608k_inst(
XADR(xadr[8:0]),
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7 User Flash 7.5 FLASH608K

.YADR(yadr[5:0]),
XE(xe),
YE(ye),
.SE(se),
.ERASE(erase),
.PROG(prog),
.NVSTR(nvstr),
.DIN(din[31:0]),
.DOUT(dout[31:0])
);
Vhdl 4k
COMPONENT FLASHG608K
PORT(
DIN:IN std_logic_vector(31 downto 0);
XADR:IN std_logic_vector(8 downto 0);
YADR:IN std_logic_vector(5 downto 0);
XE:IN std_logic;
YE:IN std_logic;
SE:IN std_logic;
ERASE:IN std_logic;
PROG:IN std_logic;
NVSTR:IN std_logic;
DOUT:OUT std_logic_vector(31 downto 0)
);
END COMPONENT;
uut: FLASH608K
PORT MAP (
DIN=>din,
XADR=>xadr,
YADR=>yadr,
XE=>Xxe,
YE=>ye,
SE=>se,
ERASE=>erase,
PROG=>prog,
NVSTR=>nvstr,
DOUT=>dout
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8 EMPU

8.1 MCU

8.1 MCU

SUG283-1.9

EMPU

[RiENE

MCU(ARM Cortex-M3 Microcontroller Unit)/& — T ARM
Cortex-M3 [IfALFERS . SR T 32 fi7 AHB/APB [ 260, FL A #FseBl 1
2 > UART. 2 /" Timer 1 Watchdog [ ZhgE. - HXT4MEft 16 £ GPIO. 2
A~ UART. JTAG. 2 4> User Interrupt 2 1. DL AHB Flash 2EU#z 1. AHB
Sram 58 M. [FRXHAMNEREAE T 2 4N AHB S 289 EH: 01 14 APB &
Ky RO,

TEEE: GWINS-2C. GWINSR-2C.
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8 EMPU

8.1 MCU

GEHINER

8-1 MCU &atEE

FCLK — ———> UARTOTXDO
PORESETN ——>| —— UART1TXDO
SYSRESETN ——| —— UARTOBAUDTICK
RTCSRCCLK ———» —» UART1BAUDTICK
—— INTMONITOR
IOEXPINPUTI 75— ——> MTXHRESETN
UARTORXDI ——» ‘ﬁg: SRAMOADDR
SRAMOWREN
UART1RXDI ——>| MCU CRAMOWDATA
SRAMORDATA ——>| T2 > SRAMOCS
TARGFLASHOHRDATA ——>» ——> TARGFLASHOHSEL
TARGFLASHONRUSER —— ) Teesionion
) 2
TARGFLASHOHRESP ——— TARGFLASHOHWRITE
TARGFLASHOEXRESP —> —“5—> TARGFLASHOHSIZE
TARGFLASHOHREADYOUT ——>| 73> ﬁgg&ﬁg:g:gggﬂ
TARGEXPOHRDATA —— —z%» TARGFLASHOMEMATTR
TARGEXPOHREADYOU ——>f 45— TARGFLASHOHMASTER
TARGEXPOHRESP — > > TARGFLASHOEXREQ
TARGEXPOEXRESP —> 735> TARGFLASHOHWDATA
—— TARGFLASHOHMASTLOCK
TARGEXPOHRUSER —> ——> TARGFLASHOHREADYMUX
INITEXPOHSEL —, —> TARGFLASHOHAUSER
INITEXPOHADDR ———>| 75— TARGFLASHOHWUSER
INITEXPOHTRANS ——>| —— TARGEXPOHSEL
INITEXPOHWRITE ——> 55— TARGEXPOHADDR
INITEXPOHSIZE —— 5—> TARGEXPOHTRANS
INITEXPOHBURST ———>f ——> TARGEXPOHWRITE
INITEXPOHPROT ———> 73> TARGEXPOHSIZE
INITEXPOMEMATTR —— 735 TARGEXPOHBURST
)
INITEXPOEXREQ — 75— TARGEXPOMEMATTR
INITEXPOHWDATA ——— #7—> TARGEXPOHMASTER
INITEXPOHMASTLOCK —— 735> TARGEXPOHWDATA
INITEXPOHAUSER ——> —=— TARGEXPOHMASTLOCK
INITEXPOHWUSER ——>| —> msggggnigélggmux
—>
APBTARGEXP2PRDATA —’4: > TARGEXPOHWUSER
APBTARGEXP2PSLVERR — | —32—» INITEXPOHREADY
MTXREMAP 7% > INITEXPOHRESP
——> INITEXPOEXRESP
DAPSWDITMS —— ~5—> INITEXPOHRUSER
DAPTD| ——> 2 » APBTARGEXP2PSTRB
4—» APBTARGEXP2PPROT
DAPNTRST > -3 5 APBTARGEXP2PSEL
oAPSWELKTCK ) s e
FLASHERR —) 112 5 APBTARGEXP2PWRITE
FLASHINT — 757> APBTARGEXP2PWDATA
———> DAPSWDO
— DAPSWDOEN
—> DAPTDO
—> DﬁPJTAGONSW
—> DAPNTDOEN
72— TPIUTRACEDATA
— TPIUTRACESWO
— TPIUTRACECLK
Port 1148
7z 8-1 Port 1148
Port Name le; Description
FCLK input | Free running clock
PORESETN input | Power on reset
SYSRESETN input | System reset
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8 EMPU 8.1 MCU
Port Name I/O Description
RTCSRCCLK input | Used to generate RTC clock
IOEXPINPUTI[15:0] input | IOEXPINPUTI
UARTORXDI input UARTORXDI
UART1RXDI input | UART1RXDI
SRAMORDATA[31:0] input | SRAM Read data bus
TARGFLASHOHRDATA([31:0] input | TARGFLASHO, HRDATA
TARGFLASHOHRUSER][2:0] input TARGFLASHO, HRUSER
TARGFLASHOHRESP input | TARGFLASHO, HRESP
TARGFLASHOEXRESP input TARGFLASHO, EXRESP
TARGFLASHOHREADYOUT input | TARGFLASHO, EXRESP
TARGEXPOHRDATA[31:0] input TARGEXPO, HRDATA
TARGEXPOHREADYOUT input TARGEXPO, HREADY
TARGEXPOHRESP input | TARGEXPO, HRESP
TARGEXPOEXRESP input TARGEXPO, EXRESP
TARGEXPOHRUSER[2:0] input | TARGEXPO, HRUSER
INITEXPOHSEL input INITEXPO, HSELX
INITEXPOHADDR[31:0] input | INITEXPO, HADDR
INITEXPOHTRANSJ[1:0] input INITEXPO, HTRANS
INITEXPOHWRITE input | INITEXPO, HWRITE
INITEXPOHSIZE[2:0] input INITEXPO, HSIZE
INITEXPOHBURST[2:0] input | INITEXPO, HBURST
INITEXPOHPROT][3:0] input INITEXPO, HPROT
INITEXPOMEMATTR[1:0] input | INITEXPO, MEMATTR
INITEXPOEXREQ input | INITEXPO, EXREQ
INITEXPOHMASTER([3:0] input INITEXPO, HMASTER
INITEXPOHWDATA[31:0] input | INITEXPO, HWDATA
INITEXPOHMASTLOCK input INITEXPO, HMASTLOCK
INITEXPOHAUSER input | INITEXPO, HAUSER
INITEXPOHWUSER([3:0] input INITEXPO, HWUSER
APBTARGEXP2PRDATA[31:0] | input | APBTARGEXP2, PRDATA
APBTARGEXP2PREADY input APBTARGEXP2, PREADY
APBTARGEXP2PSLVERR input | APBTARGEXP2, PSLVERR
MTXREMAP[3:0] input The MTXREMAP signals control the remapping of the boot
memory range.
DAPSWDITMS input | Debug TMS
DAPTDI input | Debug TDI
DAPNTRST input | Test reset
DAPSWCLKTCK input | Test clock / SWCLK
FLASHERR input | Output clock, used by the TPA to sample the other pins
FLASHINT input | Output clock, used by the TPA to sample the other pins
IOEXPOUTPUTO[15:0] output | IOEXPOUTPUTO
IOEXPOUTPUTENO[15:0] output | IOEXPOUTPUTENO
UARTOTXDO output | UARTOTXDO
UART1TXDO output | UART1TXDO
UARTOBAUDTICK output | UARTOBAUDTICK
UART1BAUDTICK output | UART1BAUDTICK
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8 EMPU 8.1 MCU
Port Name I/O Description
INTMONITOR output | INTMONITOR
MTXHRESETN output | SRAM/Flash Chip reset
SRAMOADDR[12:0] output | SRAM address
SRAMOWREN][3:0] output | SRAM Byte write enable
SRAMOWDATA[31:0] output | SRAM Write data
SRAMOCS output | SRAM Chip select
TARGFLASHOHSEL output | TARGFLASHO, HSELX
TARGFLASHOHADDR[28:0] output | TARGFLASHO, HADDR
TARGFLASHOHTRANSJ1:0] output | TARGFLASHO, HTRANS
TARGFLASHOHWRITE output | TARGFLASHO, HWRITE
TARGFLASHOHSIZE[2:0] output | TARGFLASHO, HSIZE
TARGFLASHOHBURSTI[2:0] output | TARGFLASHO, HBURST
TARGFLASHOHPROT(3:0] output | TARGFLASHO, HPROT
TARGFLASHOMEMATTR][1:0] | output | TARGFLASHO, MEMATTR
TARGFLASHOEXREQ output | TARGFLASHO, EXREQ
TARGFLASHOHMASTER[3:0] | output | TARGFLASHO, HMASTER
TARGFLASHOHWDATA[31:0] | output | TARGFLASHO, HWDATA
TARGFLASHOHMASTLOCK output | TARGFLASHO, HMASTLOCK
TARGFLASHOHREADYMUX output | TARGFLASHO, HREADYOUT
TARGFLASHOHAUSER output | TARGFLASHO, HAUSER
TARGFLASHOHWUSER[3:0] output | TARGFLASHO, HWUSER
TARGEXPOHSEL output | TARGEXPO, HSELx
TARGEXPOHADDR][31:0] output | TARGEXPO, HADDR
TARGEXPOHTRANSJ1:0] output | TARGEXPO, HTRANS
TARGEXPOHWRITE output | TARGEXPO, HWRITE
TARGEXPOHSIZE[2:0] output | TARGEXPO, HSIZE
TARGEXPOHBURST[2:0] output | TARGEXPO, HBURST
TARGEXPOHPROT[3:0] output | TARGEXPO, HPROT
TARGEXPOMEMATTRJ[1:0] output | TARGEXPO, MEMATTR
TARGEXPOEXREQ output | TARGEXPO, EXREQ
TARGEXPOHMASTER]3:0] output | TARGEXPO, HMASTER
TARGEXPOHWDATA[31:0] output | TARGEXPO, HWDATA
TARGEXPOHMASTLOCK output | TARGEXPO, HMASTLOCK
TARGEXPOHREADYMUX output | TARGEXPO, HREADYOUT
TARGEXPOHAUSER output | TARGEXPO, HAUSER
TARGEXPOHWUSER][3:0] output | TARGEXPO, HWUSER
INITEXPOHRDATA[31:0] output | INITEXPO, HRDATA
INITEXPOHREADY output | INITEXPO, HREADY
INITEXPOHRESP output | INITEXPO, HRESP
INITEXPOEXRESP output | INITEXPO,EXRESP
INITEXPOHRUSER][2:0] output | INITEXPO, HRUSER
APBTARGEXP2PSTRB[3:0] output | APBTARGEXP2, PSTRB
APBTARGEXP2PPROT[2:0] output | APBTARGEXP2, PPROT
APBTARGEXP2PSEL output | APBTARGEXP2, PSELX
APBTARGEXP2PENABLE output | APBTARGEXP2, PENABLE
APBTARGEXP2PADDR[11:0] output | APBTARGEXP2, PADDR
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Port Name I/O Description
APBTARGEXP2PWRITE output | APBTARGEXP2, PWRITE
fPBTARGEXPZPWDATABl:O output | APBTARGEXP2, PWDATA
DAPSWDO output | Serial Wire Data Out
DAPSWDOEN output | Serial Wire Output Enable
DAPTDO output | Debug TDO
DAPJTAGNSW output JTAG or Serial-Wire selection JTAG mode(1) or SW
mode(0)
DAPNTDOEN output | TDO output pad control signal
TPIUTRACEDATA[3:0] output | Output data
TPIUTRACESWO output | Serial Wire Viewer data
TPIUTRACECLK output | Output clock, used by the TPA to sample the other pins
[REGIHE
Verilog #i4k:
MCU u_sse050 _top_syn (

.FCLK(fclk),

.PORESETN(poresetn),

.SYSRESETN(sysresetn),

.RTCSRCCLK(rtcsrcclk),

JOEXPINPUTI(ioexpinputi[15:0]),
JOEXPOUTPUTO(ioexpoutputo[15:0]),
JOEXPOUTPUTENO(ioexpoutputeno[15:0]),
.UARTORXDI(uartOrxdi),

.UARTOTXDO(uartOtxdo),

.UART1RXDI(uartlrxdi),

UART1TXDO(uartltxdo),
.SRAMORDATA(sramOrdata[31:0]),
.SRAMOADDR(sramOaddr[12:0]),
.SRAMOWREN(sramOwren[3:0]),
.SRAMOWDATA(sramOwdata[31:0]),
.SRAMOCS(sramOcs),

.MTXHRESETN(mtxhreset),

.TARGFLASHOHSEL (targflashOhsel),
.TARGFLASHOHADDR(targflashOhaddr[28:0]),
.TARGFLASHOHTRANS(targflashOhtrans[1:0]),
.TARGFLASHOHWRITE(targflashOhwrite),
.TARGFLASHOHSIZE((targflashOhsize[2:0]),
.TARGFLASHOHBURST (targflashOhburst[2:0]),
.TARGFLASHOHPROT (targflashOhprot[3:0]),
.TARGFLASHOMEMATTR(targflashOmemattr[1:0]),
.TARGFLASHOEXREQ(targflashOexreq),
.TARGFLASHOHMASTER(targflashOhmaster[3:0]),
.TARGFLASHOHWDATA(targflashOhwdata[31:0]),
.TARGFLASHOHMASTLOCK(targflashOhmastlock),
.TARGFLASHOHREADYMUX(targflashOhreadymux),
.TARGFLASHOHAUSER(targflashOhauser),
.TARGFLASHOHWUSER(targflashOhwuser[3:0]),
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.TARGFLASHOHRDATA(targflashOhrdata[31:0]),
.TARGFLASHOHRUSER(targflashOhruser[2:0]),
.TARGFLASHOHRESP(targflashOhresp),
.TARGFLASHOEXRESP(targflashOexresp),
.TARGFLASHOHREADYOUT (targflashOhreadyout),
.TARGEXPOHSEL (targexpOhsel),
.TARGEXPOHADDR(targexpOhaddr[31:0]),
.TARGEXPOHTRANS(targexpOhtrans[1:0]),
.TARGEXPOHWRITE(targexpOhwrite),
.TARGEXPOHSIZE(targexpOhsize[2:0]),
.TARGEXPOHBURST (targexpOhburst[2:0]),
.TARGEXPOHPROT (targexpOhprot[3:0]),
.TARGEXPOMEMATTR(targexpOmemattr[1:0]),
.TARGEXPOEXREQ(targexpOexreq),
.TARGEXPOHMASTER ((targexpOhmaster[3:0]),
.TARGEXPOHWDATA(targexpOhwdata[31:0]),
.TARGEXPOHMASTLOCK(targexpOhmastlock),
.TARGEXPOHREADYMUX(targexpOhreadymux),
.TARGEXPOHAUSER(targexpOhauser),
.TARGEXPOHWUSER(targexpOhwuser[3:0]),
.TARGEXPOHRDATA(targexpOhrdata[31:0]),
.TARGEXPOHREADYOUT (targexpOhreadyout),
.TARGEXPOHRESP(targexpOhresp),
.TARGEXPOEXRESP((targexpOexresp),
.TARGEXPOHRUSER(targexpOhruser[2:0]),
INITEXPOHSEL (initexpOhsel),
INITEXPOHADDR(initexpOhaddr[31:0]),
INITEXPOHTRANS(initexpOhtrans[1:0]),
INITEXPOHWRITE(initexpOhwrite),
INITEXPOHSIZE(initexpOhsize[2:0]),
INITEXPOHBURST (initexpOhburst[2:0]),
INITEXPOHPROT (initexpOhprot[3:0]),
INITEXPOMEMATTR(initexpOmemattr[1:0]),
INITEXPOEXREQ(initexpOexreq),
INITEXPOHMASTER(initexpOhmaster[3:0]),
INITEXPOHWDATA(initexpOhwdata[31:0]),
INITEXPOHMASTLOCK (initexpOhmastlock),
INITEXPOHAUSER(initexpOhauser),
INITEXPOHWUSER(initexpOhwuser[3:0]),
INITEXPOHRDATA(initexpOhrdata[31:0]),
INITEXPOHREADY (initexpOhready),
INITEXPOHRESP(initexpOhresp),
INITEXPOEXRESP(initexpOexresp),
INITEXPOHRUSER(initexpOhruser[2:0]),
APBTARGEXP2PSEL (apbtargexp2psel),
APBTARGEXP2PENABLE(apbtargexp2penable),
APBTARGEXP2PADDR (apbtargexp2paddr[11:0]),
APBTARGEXP2PWRITE(apbtargexp2pwrite),
APBTARGEXP2PWDATA(apbtargexp2pwdata[31:0]),
APBTARGEXP2PRDATA(apbtargexp2prdata[31:0]),
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APBTARGEXP2PREADY (apbtargexp2pready),
APBTARGEXP2PSLVERR(apbtargexp2pslverr),
APBTARGEXP2PSTRB(apbtargexp2pstrb[3:0]),
APBTARGEXP2PPROT (apbtargexp2pprot[2:0]),
.MTXREMAP(mtxremap[3:0]),
.DAPSWDITMS(dapswditms),
.DAPSWDO(dapswdo),
.DAPSWDOEN(dapswdoen),
.DAPTDI(daptdi),
.DAPTDO(daptdo),
.DAPNTRST (dapntrst),
.DAPSWCLKTCK(dapswclk_tck),
.DAPNTDOEN(dapntdoen),
.DAPJTAGNSW!/(dapjtagnsw),
.TPIUTRACEDATA(tpiutracedata[3:0]),
.TPIUTRACESWO(tpiutraceswo),
.TPIUTRACECLK(tpiutraceclk),
.FLASHERR(flasherr),
.FLASHINT (flashint)
);
Vhdl #il4k:
COMPONENT MCU
PORT(
FCLK:IN std_logic;
PORESETN:IN std_logic;
SYSRESETN:IN std_logic;
RTCSRCCLK:IN std_logic;
UARTORXDI:IN std_logic;
UART1RXDL:IN std_logic;
CLK:IN std_logic;
RESET:IN std_logic;
IOEXPINPUTI:IN std_logic_vector(15 downto 0);
SRAMORDATA:IN std_logic_vector(31 downto 0);
TARGFLASHOHRDATA:IN std_logic_vector(31 downto 0);
TARGFLASHOHRUSER:IN std_logic_vector(2 downto 0);
TARGFLASHOHRESP:IN std_logic;
TARGFLASHOEXRESP:IN std_logic;
TARGFLASHOHREADYOUT:IN std_logic;
TARGEXPOHRDATA: IN std_logic_vector(31 downto 0);
TARGEXPOHREADYOUT:IN std_logic;
TARGEXPOHRESP:IN std_logic;
TARGEXPOEXRESP:IN std_logic;
TARGEXPOHRUSER: IN std_logic_vector(2 downto 0);
INITEXPOHSEL:IN std_logic;
INITEXPOHADDR: IN std_logic_vector(31 downto 0);
INITEXPOHTRANS: IN std_logic_vector(1 downto 0);
INITEXPOHWRITE: IN std_logic;
INITEXPOHSIZE: IN std_logic_vector(2 downto 0);
INITEXPOHBURST: IN std_logic_vector(2 downto 0);
INITEXPOHPROT: IN std_logic_vector(3 downto 0);
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INITEXPOMEMATTR: IN std_logic_vector(1 downto 0);
INITEXPOEXREQ: IN std_logic;
INITEXPOHMASTER: IN std_logic_vector(3 downto 0);
INITEXPOHWDATA: IN std_logic_vector(31 downto 0);
INITEXPOHMASTLOCK: IN std_logic;
INITEXPOHAUSER: IN std_logic;
INITEXPOHWUSER: IN std_logic_vector(3 downto 0);
APBTARGEXP2PRDATA: IN std_logic_vector(3 downto 0);
APBTARGEXP2PREADY: IN std_logic;
APBTARGEXP2PSLVERR: IN std_logic;
MTXREMAP: IN std_logic_vector(3 downto 0);
DAPSWDITMS: IN std_logic;
DAPTDI: IN std_logic;
DAPNTRST: IN std_logic;
DAPSWCLKTCK: IN std_logic;
FLASHERR: IN std_logic;
FLASHINT: IN std_logic;
IOEXPOUTPUTO:OUT std_logic_vector(15 downto 0);
IOEXPOUTPUTENO:OUT std_logic_vector(15 downto 0);
IOEXPINPUTI:OUT std_logic_vector(15 downto 0);
UARTOTXDO: OUT std_logic;
UART1TXDO: OUT std_logic;
UARTOBAUDTICK: OUT std_logic;
UART1BAUDTICK: OUT std_logic;
INTMONITOR: OUT std_logic;
MTXHRESETN: OUT std_logic;
SRAMOADDR:OUT std_logic_vector(12 downto 0);
SRAMOWREN:OUT std_logic_vector(3 downto 0);
SRAMOWDATA:OUT std_logic_vector(31 downto 0);
SRAMOCS: OUT std_logic;
TARGFLASHOHSEL: OUT std_logic;
TARGFLASHOHWRITE: OUT std_logic;
TARGFLASHOEXREQ: OUT std_logic;
TARGFLASHOHMASTLOCK: OUT std_logic;
TARGFLASHOHREADYMUX: OUT std_logic;
TARGFLASHOHAUSER: OUT std_logic;
SRAMORDATA:OUT std_logic_vector(31 downto 0);
TARGFLASHOHADDR:OUT std_logic_vector(28 downto 0);
TARGFLASHOHTRANS:OUT std_logic_vector(1 downto 0);
TARGFLASHOHSIZE:OUT std_logic_vector(2 downto 0);
TARGFLASHOHBURST:OUT std_logic_vector(2 downto 0);
TARGFLASHOHPROT:OUT std_logic_vector(3 downto 0);
TARGFLASHOMEMATTR:OUT std_logic_vector(1 downto 0);
TARGFLASHOHMASTER:OUT std_logic_vector(3 downto 0);
TARGFLASHOHWDATA:OUT std_logic_vector(31 downto 0);
TARGFLASHOHWUSER:OUT std_logic_vector(3 downto 0);
TARGFLASHOHRDATA:OUT std_logic_vector(31 downto 0);
TARGEXPOHADDR:OUT std_logic_vector(31 downto 0);
TARGEXPOHSEL: OUT std_logic;
TARGEXPOHWRITE: OUT std_logic;
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TARGEXPOEXREQ: OUT std_logic;
TARGEXPOHMASTLOCK: OUT std_logic;
TARGEXPOHREADYMUX: OUT std_logic;
TARGEXPOHAUSER: OUT std_logic;

INITEXPOHREADY: OUT std_logic;

INITEXPOHRESP: OUT std_logic;

INITEXPOEXRESP: OUT std_logic;
TARGEXPOHTRANS:OUT std_logic_vector(1 downto 0);
TARGEXPOHSIZE:OUT std_logic_vector(2 downto 0);
TARGEXPOHBURST:OUT std_logic_vector(2 downto 0);
TARGEXPOHPROT:OUT std_logic_vector(3 downto 0);
TARGEXPOMEMATTR:OUT std_logic_vector(1 downto 0);
TARGEXPOHMASTER:OUT std_logic_vector(3 downto 0);
TARGEXPOHWDATA:OUT std_logic_vector(31 downto 0);
TARGEXPOHWUSER:OUT std_logic_vector(3 downto 0);
INITEXPOHRDATA:OUT std_logic_vector(31 downto 0);
INITEXPOHRUSER:OUT std_logic_vector(2 downto 0);
APBTARGEXP2PSTRB:OUT std_logic_vector(3 downto 0);
APBTARGEXP2PPROT:OUT std_logic_vector(2 downto 0);
APBTARGEXP2PADDR:OUT std_logic_vector(11 downto 0);
APBTARGEXP2PWDATA:OUT std_logic_vector(31 downto 0);
TPIUTRACEDATA:OUT std_logic_vector(3 downto 0);
APBTARGEXP2PSEL: OUT std_logic;
APBTARGEXP2PENABLE: OUT std_logic;
APBTARGEXP2PWRITE: OUT std_logic;

DAPSWDO: OUT std_logic;

DAPSWDOEN: OUT std_logic;

DAPTDO: OUT std_logic;

DAPJTAGNSW: OUT std_logic;

DAPNTDOEN: OUT std_logic;

TPIUTRACESWO: OUT std_logic;

TPIUTRACECLK: OUT std_logic;

END COMPONENT;

uut: MCU

PORT MAP (
FCLK=> fclk;
PORESETN=> poresetn;
SYSRESETN=> sysresetn;
RTCSRCCLK=> rtcsrcclk;
UARTORXDI=> uartOrxdi;
UART1RXDI=> uartlrxdi;
CLK=>clk,
RESET=>reset,
IOEXPINPUTI=>i0oexpinputi,
SRAMORDATA=>sramOrdata,
TARGFLASHOHRDATA=>targflashOhrdata,
TARGFLASHOHRUSER=>targflashOhruser,
TARGFLASHOHRESP=>targflashOhresp,
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TARGFLASHOEXRESP=>targflashOexresp,
TARGFLASHOHREADYOUT=>targflashOhreadyout,
TARGEXPOHRDATA=>targexpOhrdata,
TARGEXPOHREADYOUT=>targexpOhreadyourt,
TARGEXPOHRESP=>targexpOhresp,
TARGEXPOEXRESP=>targexpOexresp,
TARGEXPOHRUSER=>targexpOhruser,
INITEXPOHSEL=>initexpOhsel,
INITEXPOHADDR=>initexpOhaddr,
INITEXPOHTRANS=>initexpOhtrans,
INITEXPOHWRITE=>initexpOhwrite,
INITEXPOHSIZE=>initexpOhsize,
INITEXPOHBURST=>initexpOhburst,
INITEXPOHPROT=>initexpOhprot,
INITEXPOMEMATTR=>initexpOmemattr,
INITEXPOEXREQ=>initexpOexreq,
INITEXPOHMASTER=>initexpOhmaster,
INITEXPOHWDATA=>initexpOhwdata,
INITEXPOHMASTLOCK=>initexpOhmastlock,
INITEXPOHAUSER=>initexpOhauser,
INITEXPOHWUSER=>initexpOhwuser,
APBTARGEXP2PRDATA=>apbtargexp2prdata,
APBTARGEXP2PREADY=>apbtargexp2pready,
APBTARGEXP2PSLVERR=>apbtargexp2pslverr,
MTXREMAP=>mtxremap,
DAPSWDITMS=>dapswditms,
DAPTDI=>daptdi,

DAPNTRST=>dapntrst,
DAPSWCLKTCK=>dapswclktck,
FLASHERR=>flasherr,

FLASHINT=>flashint,
IOEXPOUTPUTO=>ioexpoutputo,
IOEXPOUTPUTENO=>ioexpoutputeno,
IOEXPINPUTI=>ioexpinpulti,
UARTOTXDO=>uartOtxdo,
UART1TXDO=>uartl1txdo,
UARTOBAUDTICK=>uartObaudtick,
UART1BAUDTICK=>uartlbaudtick,
INTMONITOR=>intmonitor,
MTXHRESETN=>mtxhresetn,
SRAMOADDR=>sramOaddr,
SRAMOWREN=>sramOwren,
SRAMOWDATA=>sramOwdata,
SRAMOCS=>sramQcs,
TARGFLASHOHSEL=>targflashOhsel,
TARGFLASHOHWRITE=>targflashOhwrite,
TARGFLASHOEXREQ=>targflashOexreq,
TARGFLASHOHMASTLOCK=>targflashOhmastlock,
TARGFLASHOHREADYMUX=>targflashOhreadymux,
TARGFLASHOHAUSER=>targflashOhauser,
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SRAMORDATA=>sramOrdata,
TARGFLASHOHADDR=>targflashOhaddr,
TARGFLASHOHTRANS=>targflashOhtrans,
TARGFLASHOHSIZE=>targflashOhsize,
TARGFLASHOHBURST=>targflashOhburst,
TARGFLASHOHPROT=>targflashOhprot,
TARGFLASHOMEMATTR=>targflashOmemattr,
TARGFLASHOHMASTER=>targflashOhmaster,
TARGFLASHOHWDATA=>targflashOhwdata,
TARGFLASHOHWUSER=>targflashOhwuser,
TARGFLASHOHRDATA=>targflashOhrdata,
TARGEXPOHADDR=>targexpOhaddr,
TARGEXPOHSEL=>targexpOhsel,
TARGEXPOHWRITE=>targexpOhwrite,
TARGEXPOEXREQ=>targexpOexreq,
TARGEXPOHMASTLOCK=>targexpOhmastlock,
TARGEXPOHREADYMUX=>targexpOhreadymusx,
TARGEXPOHAUSER=>targexpOhauser,
INITEXPOHREADY=>initexpOhready,
INITEXPOHRESP=>initexpOhresp,
INITEXPOEXRESP=>initexpOexresp,
TARGEXPOHTRANS=>targexpOhtrans,
TARGEXPOHSIZE=>targexpOhsize,
TARGEXPOHBURST=>targexpOhburst,
TARGEXPOHPROT=>targexpOhprot,
TARGEXPOMEMATTR=>targexpOmemattr,
TARGEXPOHMASTER=>targexpOhmaster,
TARGEXPOHWDATA=>targexpOhwdata,
TARGEXPOHWUSER=>targexpOhwuser,
INITEXPOHRDATA=>initexpOhrdata,
INITEXPOHRUSER=>initexpOhruser,
APBTARGEXP2PSTRB=>apbtargexp2pstrb,
APBTARGEXP2PPROT=>apbtargexp2pprot,
APBTARGEXP2PADDR=>apbtargexp2paddr,
APBTARGEXP2PWDATA=>apbtargexp2pwdata,
TPIUTRACEDATA=>tpiutracedata,
APBTARGEXP2PSEL=>apbtargexp2psel,
APBTARGEXP2PENABLE=>apbtargexp2penable,
APBTARGEXP2PWRITE=>apbtargexp2pwrite,
DAPSWDO=>dapswado,
DAPSWDOEN=>dapswdoen,
DAPTDO=>daptdo,
DAPJTAGNSW=>dapjtagnsw,
DAPNTDOEN=>dapntdoen,
TPIUTRACESWO=>tpiutraceswo,
TPIUTRACECLK=>tpiutraceclk );
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8.2 USB20_PHY

[RiB4B

USB20_PHY & EEIRAE S IP R T7%, LU Soc

(System-on-Chip) F|HAhkEkHiE T 2K OTG . USB20_PHY S7Hf
USB 2.0 480-Mbps MR H A, I HJ5 M 34 USB 1.1 1.5-Mbps

A 12-Mbps PR SCRMEE =

TR, GWINS-2. GWINS-2C. GWINSR-2. GWI1NSR-2C.

SRHIHEE

8-2 USB20_PHY &HJHE[E]

SUSPENDM ——»|

CHARGVBUS —|
DISCHARGVBUS —»
TXBITSTUFFEN ——
TXBITSTUFFENH ———>

FSLSSERIAL ——|

SCANMODE —>

DATAIN —45—> —%=—> DATAOUT
TXVLD ——>] - » TXREADY
TXVLDH ——» > RXACTIVE
RESET ——> ———> RXVLD
——> RXVLDH
XCVRSEL —»ng —— CLK
TERMSEL ——» —» RXERROR
OPMODE —4%—>, «—> DP
IDPULLUP ——> <« DM
DPPD ——>] —%—> LINESTATE
DMPD ———>] ——> HOSTDIS
> IDDIG
> ADPPRB
USB20 PHY —> ADPSNS
> SESSVLD
TXENN ——>| > VBUSVLD
TXDAT ——> L RxOP
TXSE0 —>
> RXDM
INTCLK ——>] > RXRCV
TEXS”'\II' — ——> LBKERR
SCANCLK —>| %KRDY
SCANEN ——>] — eUs
TRESETN ——>, 4_»‘_’ )"‘(’gﬁ
SCANINL ———> ——> CLK480PAD
SCANIN2 ——> L » SCANOUT1
SCANIN3 ——> ——> SCANOUT2
SCANIN4 ——> —> SCANOUT3
SCANING —» —— Schnouts
SCANOUT6

Port 48

%% 8-2 Port M43

Port Name I/0 Description
DATAIN[15:0] input | 16-bit parallel USB data input bus
TXVLD input | Transmit Valid. Indicates that the Dataln bus is valid.
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Port Name I/0 Description
. Transmit Valid High.When DataBus16_8 = 1, this signal indicates that
TXVLDH Input the Dataln[15:8] bus contains valid transmit data.
RESET input | Reset. Reset all state machines in the UTM.
SUSPENDM input | Suspend. 0:suspend, 1: normal
XCVRSEL[L:0] input Transce_nver Select. This signal selects between the LS, FS and HS
transceivers
TERMSEL input Termination Select. This signal selects between the FS and HS
terminations
OPMODE[1:0] input r(;gzreagmnal Mode. These signals select between various operational
IDPULLUP input | Signal that enables the sampling of the analog Id line.
DPPD input | This signal enables the 15k Ohm pull-down resistor on the DP line.
. 0b : Pull-down resistor not connected to DM; 1b : Pull-down resistor
DMPD input
connected to DM
CHARGVBUS input | This signal enables charging Vbus
DISCHARGVBUS input | The signal enables discharging Vbus.
TXBITSTUEFEN input Inno(ilcates if the data on the DataOut[7:0] lines needs to be bitstuffed or
TXBITSTUEEENH input Lno(ilcates if the data on the DataOut[15:8] lines needs to be bitstuffed or
TXENN input | Active low enable signal. Only used when FsLsSerialMode is set to 1b
TXDAT input glfiebrentlal data at D+/D- output. Only used when FsLsSerialMode is set
TXSEO input | Force Single-Ended Zero. Only used when FsLsSerialMode is set to 1b
. Ob : FS and LS packets are sent using the parallel interface. 1b : FS and
FSLSSERIAL Input LS packets are sent using the serial interface.
INTCLK input | Clock signals provided internally of the SoC
TEST input For IP TESTing purpos'e.PIease leave it unconnected since there are
already soft pull-down in the IP
SCANCLK input | Clock signals for scan mode
SCANEN input | Select to shift mode
SCANMODE input | High effective signal to enter scan mode
TRESETN input | Low effective RESET signal for scan mode
SCANIN1 input | Scan chain input
SCANIN2 input | Scan chain input
SCANIN3 input | Scan chain input
SCANIN4 input | Scan chain input
SCANINS input | Scan chain input
SCANING input | Scan chain input
DP inout | USB data pin Data+
DM inout | USB data pin Data—
ID inout | ID signal from the cable
VBUS inout | Vbus signals connected with the cable
REXT inout | 12.7K High precision resistor
XIN inout | Crystal in signals, supported range is 12MHZ~24MHZ
XOUT inout | Crystal out signals
DATAOUT[15:0] output | DataOut. 16-bit parallel USB data output bus.
TXREADY output | Transmit Data Ready.
RXACTIVE output | Receive Active. Indicates that the receive state machine has detected
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Port Name I/0 Description
SYNC and is active.
RXVLD output | Receive Data Valid. Indicates that the DataOut bus has valid data.
RXVLDH output | Receive Data Valid High.
CLK output | Clock. This output is used for clocking receive and transmit parallel data.
RXERROR output | Receive Error.
LINESTATE[1:0] output Lme_State. These signals reflect the current state of the single ended
receivers.
HOSTDIS output | This signal is used for all types of peripherals connected to it.
IDDIG output | Indicates whether the connected plug is a mini-A or mini-B.
ADPPRB output | Indicates if the voltage on Vbus (0.6V < Vth < 0.75V).
ADPSNS output | Indicates if the voltage on Vbus (0.2V < Vth < 0.55V).
SESSVLD output | Indicates if the session for an A/B-peripheral is valid (0.8V < Vth < 2V).
Indicates if the voltage on Vbus is at a valid level for operation (4.4V <
VBUSVLD output Vith < 4.75V)
Single-ended receive data, positive terminal. This signal is only valid if
RXDP output FsLsSerialMode is set to 1b
Single-ended receive data, negative terminal. This signal is only valid if
RXDM output FsLsSerialMode is set to 1b
RXRCV output | Receive data.This signal is only valid if FsLsSerialMode is set to 1b
LBKERR output | used for observation
CLKRDY output gl;z?rvatlon/debug signal to show that the internal PLL has locked and is
CLK480PAD output | 480MHZ clock output for observation
SCANOUT1 output | Scan chain output
SCANOUT2 output | Scan chain output
SCANOUT3 output | Scan chain output
SCANOUT4 output | Scan chain output
SCANOUTS output | Scan chain output
SCANOUT6 output | Scan chain output
Attribute 743
= 8-3 Attribute 43
Attribute Name | Default Description
DATABUS16_8 | 1'b0 Selects between 8 and 16 bit data transfers.
ADP_PRBEN 1'b0 Enables/disables the ADP Probe comparator
TEST_MODE | 5b0 used for testing and debugging purpose
HSDRV1 1'b0 High speed dr_lve adjustment. Please connect to O for
normal operation.
HSDRVO 100 High speed dr_|ve adjustment. Please connect to O for
normal operation.
Clock source selection signal. 0 to select external
) clock provided by the crystal connected on XIN,
CLK_SEL 160 XOUT. 1 to select internal clock provided on INTCLK
port
M 4'b0 M divider input data bit
N 6'b101000 | N divider input data bit
C 2'b01 Control charge pump current input data bit, it supports
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Attribute Name

Default

Description

from 30uA (00) to 60uA (11).

FOC_LOCK

1'b0

0: LOCK is generated by PLL lock detector. 1: LOCK
is always high(always lock)

[RiEHIL

Verilog B4k

USB20_PHY usb20_phy_inst (

.DATAOUT (dataout[15:0]),
.TXREADY (txready),
.RXACTIVE(rxactive),
RXVLD(rxvld),
.RXVLDH(rxvldh),
.CLK(clIK),
.RXERROR(rxerror),
.DP(dp),

.DM(dm),
.LINESTATE(linestate[1:0]),
.DATAIN(datain[15:0]),
.TXVLD(txvld),
.TXVLDH(txvldh),
.RESET(reset),
.SUSPENDM(suspendm),
XCVRSEL(xcvrsel[1:0]),
.TERMSEL (termsel),
.OPMODE(opmode[1:0]),
.HOSTDIS(hostdis),
.IDDIG(iddig),
.ADPPRB(adpprb),
ADPSNS(adpsns),
.SESSVLD(sessvld),
.VBUSVLD(vbusvid),
.RXDP(rxdp),
.RXDM(rxdm),
.RXRCV(rxrcv),
IDPULLUP(idpullup),
.DPPD(dppd),
.DMPD(dmpd),
.CHARGVBUS(chargvbus),
.DISCHARGVBUS(dischargvbus),
.TXBITSTUFFEN(txbitstuffen),
.TXBITSTUFFENH(txbitstuffenh),
.TXENN(txenn),

.TXDAT (txdat),
.TXSEOQ(txse0),
.FSLSSERIAL(fslsserial),
.LBKERR(Ibkerr),
.CLKRDY/(clkrdy),
INTCLK(intclk),
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ID(id),

.VBUS(vbus),

.REXT (rext),

XIN(xin),

XOUT((xout),
.CLK480PAD(clk480pad),
.TEST(test),
.SCANOUT1(scanoutl),
.SCANOUT2(scanout2),
.SCANOUT3(scanout3),
.SCANOUT4(scanout4),
.SCANOUT5(scanoutb),
.SCANOUT6(scanoutb),
.SCANCLK(scanclk),
.SCANEN(scanen),
.SCANMODE(scanmode),
.TRESETN(tresetn),
.SCANIN1(scaninl),
.SCANIN2(scanin2),
.SCANIN3(scanin3),
.SCANIN4(scanin4),
.SCANIN5(scaninb),
.SCANING6(scaninb)

defparam usb20_phy_inst. DATABUS16 8 = 1'b0;
defparam usb20 _phy inst ADP_PRBEN = 1'b0;
defparam usb20_phy inst TEST_MODE = 5'b0;;
defparam usb20 phy inst. HSDRV1 = 1'b0;
defparam usb20_phy_inst. HSDRVO = 1'b0;
defparam usb20 phy inst.CLK_SEL = 1'b0;
defparam usb20_phy_inst.M = 4'b0;

defparam usb20_phy inst.N = 6'0101000;
defparam usb20_phy inst.C = 2'b01;

defparam usb20 phy inst.FOC_LOCK = 1'b0;

Vhdl 4k

COMPONENT USB20_PHY
GENERIC (

TEST_MODE:bit_vector:="00000";
DATABUS16_8:bit:="0";
ADP_PRBEN:bit:='0";
HSDRV1:bit:='0";
HSDRVO:bit:='0";
CLK_SEL:bit:='0";
M:bit_vector:="0000";
N:bit_vector:=" 101000";
C:bit_vector:="01";
FOC_LOCK:bit:="0";

PORT(
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DATAIN:IN std_logic_vector(15 downto 0);
TXVLD:IN std_logic;

TXVLDHE:IN std_logic;

RESET:IN std_logic;

SUSPENDM:IN std_logic;

XCVRSEL:IN std_logic_vector(1 downto 0);
TERMSEL:IN std_logic;

OPMODE:IN std_logic_vector(1 downto 0);
DATAQUT:OUT std_logic_vector(15 downto 0);
TXREADY:OUT std_logic;
RXACTIVE:OUT std_logic;

RXVLD:OUT std_logic;

RXVLDH:OUT std_logic;

CLK:OUT std_logic;

RXERROR:OUT std_logic;

DP:INOUT std_logic;

DM:INOUT std_logic;

LINESTATE:OUT std_logic_vector(1 downto 0);
IDPULLUP:IN std_logic;

DPPD:IN std_logic;

DMPD:IN std_logic;

CHARGVBUS:IN std_logic;
DISCHARGVBUS:IN std_logic;
TXBITSTUFFEN:IN std_logic;
TXBITSTUFFENH:IN std_logic;
TXENN:IN std_logic;

TXDAT:IN std_logic;

TXSEO:IN std_logic;

FSLSSERIAL:IN std_logic;
HOSTDIS:OUT std_logic;

IDDIG:OUT std_logic;

ADPPRB:OUT std_logic;

ADPSNS:OUT std_logic;

SESSVLD:OUT std_logic;
VBUSVLD:OUT std_logic;

RXDP:OUT std_logic;

RXDM:OUT std_logic;

RXRCV:OUT std_logic;

LBKERR:OUT std_logic;

CLKRDY:OUT std_logic;

INTCLK:IN std_logic;

ID:INOUT std_logic;

VBUS:INOUT std_logic;

REXT:INOUT std_logic;

XIN:IN std_logic;

XOUT:INOUT std_logic;

TEST:IN std_logic;

CLK480PAD:OUT std_logic;

SCANCLK:IN std_logic;

SCANEN:IN std_logic;
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);

SCANMODE:IN std_logic;
TRESETN:IN std_logic;
SCANINZ:IN std_logic;
SCANOUT1:0UT std_logic;
SCANINZ2:IN std_logic;
SCANOUT2:0UT std_logic;
SCANIN3:IN std_logic;
SCANOUT3:0UT std_logic;
SCANIN4:IN std_logic;
SCANOUT4:0UT std_logic;
SCANINS5:IN std_logic;
SCANOUTS5:0UT std_logic;
SCANING:IN std_logic;
SCANOUTG6:0UT std_logic;

END COMPONENT;
uut: USB20_PHY

PORT MAP (

DATAIN=>datain,
TXVLD=>txvld,
TXVLDH=>txvldh,
RESET=>reset,
SUSPENDM=>suspendm,
XCVRSEL=>xcvrsel,
TERMSEL=>termsel,
OPMODE=>o0opmode,
DATAOUT=>dataout,
TXREADY=>txready,
RXACTIVE=>rxactive,
RXVLD=>rxvld,
RXVLDH=>rxvldh,
CLK=>clk,
RXERROR=>rxerror,
DP=>dp,

DM=>dm,
LINESTATE=>linestate,
IDPULLUP=>idpullup,
DPPD=>dppd,
DMPD=>dmpd,
CHARGVBUS=>chargvbus,
DISCHARGVBUS=>dischargvbus,
TXBITSTUFFEN=>txbitstuffen,
TXBITSTUFFENH=>txbitstuffenh,
TXENN=>txenn,
TXDAT=>txdat,
TXSEQO=>txse0,
FSLSSERIAL=>fslIsserial,
HOSTDIS=>hostdis,
IDDIG=>iddig,
ADPPRB=>adpprb,
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ADPSNS=>adpsns,
SESSVLD=>sessvld,
VBUSVLD=>vbusvld,
RXDP=>rxdp,
RXDM=>rxdm,
RXRCV=>rxrey,
LBKERR=>|bkerr,
CLKRDY=>clkrdy,
INTCLK=>intclk,

ID=>id,

VBUS=>vbus,
REXT=>rext,

XIN=>xin,

XOUT=>xout,
TEST=>test,
CLK480PAD=>clk480pad,
SCANCLK=>scanclk,
SCANEN=>scanen,
SCANMODE=>scanmode,
TRESETN=>tresetn,
SCANIN1=>scaninl,
SCANOUT1=>scanoutl,
SCANIN2=>scanin2,
SCANOUT2=>scanout?2,
SCANIN3=>scanin3,
SCANOUT3=>scanout3,
SCANIN4=>scanin4,
SCANOUT4=>scanout4,
SCANIN5=>scanin5,
SCANOUT5=>scanoutb,
SCANIN6=>scanin6,
SCANOUT6=>scanout6

ADC (Analog-to-digital Converter) Jf&—/> 8 ili #.ii 12 {7 A%
s, BAMIFE. (KRB R
TR : GWINS-2. GWINS-2C. GWINSR-2. GWI1NSR-2C,

#F ADOUT

ADC
— EOC

FRENE
ZiER
8-3 ADC ZHIiEE
CLK ———>»
PD —
SOC —»
SEL —;%»
CH 45—
VREF —|
SUG283-1.9
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Port T8
= 8-4 Port /148
Port Name I/O Description
ADOUTI11:0] Output ad conversion results.
EOC Output end of conversion.
CLK Input main clock.
PD Input power down signal.
SOC Input start of conversion.
SEL[2:0] Input channel select signal.
CHI[7:0] Input channel signal-ended analog voltage input.
VREF Input voltage reference
BRI
Verilog #l4k.:
ADC adc_inst(
.CLK(clk),
.PD(pd),
.SOC(soc),
.SEL(sel[2:0]),
.CH(ch[7:0]),
.VREF(vref),
.EOC(eo0c),
ADOUT (adout[11:0])
);
Vhdl 4k
COMPONENT ADC
PORT(
CLK=>IN std_logic;
PD=>IN std_logic;
SOC=>IN std_logic;
SEL=>IN std_logic_vector(2 downto 0);
CH=>IN std_logic_vector(7 downto 0);
VREF=>IN std_logic;
EOC=>0UT std_logic;
ADOUT=>0UT std_logic_vector(11 downto 0)
);
END COMPONENT,;
uut=>ADC
PORT MAP (
CLK=>clk,
PD=>pd,
SOC=>soc,
SEL=>sel,
CH=>ch,
VREF=>vref,
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EOC=>eo0c,
ADOUT=>adout
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9SPMI 1 13C

[RiBT 4R

SPMI (System Power Management Interface) & —FfXW Lk 17411,

Al FahAsES A RGN IR W 5 TS .
YRRt GWINZ-1.

SEE
9-1SPMI ZEHa4EE
CLK —»
CLKEXT — =4 ADDRO
CE —> £ DATAO
RESETN —
LOCRESET — 5> STATE
PA —P SPMI =5 CMD
SA —]
o —> > SDATA
ADDRT - <>
DATAT %» SCLK
ENEXT —
Port /T3
%% 9-1 Port M43
Port Name I/O Description
CLK input Clock input
CLKEXT input External clock input
CE input Clock Enable
RESETN input Reset input
ENEXT input Enext input
LOCRESET input Local reset input
PA input Priority arbitration input
SA input Secondary arbitration input
CA input Connection arbitration input
ADDRI input Addr input
DATAI input Data input
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9.1 SPMI
Port Name I/O Description
ADDRO output Addr output
DATAO output datat output
STATE output state output
CMD output command output
SDATA inout SPMI Serial data
SCLK inout SPMI Serial Clock
BRI
Verilog #4t.:
SPMI uut (
.ADDRO(addro),
.DATAO(datao),
.STATE(state),
.CMD(cmd),
.SDATA(sdata),
.SCLK(sclk),
.CLK(clk),
.CE(ce),
.RESETN(resetn),
.LOCRESET((locreset),
PA(pa),
.SA(sa),
.CA(ca),
ADDRI(addri),
.DATAI(datai),
.CLKEXT(clkext),
.ENEXT (enext)
);
Vhdl #il4k:
COMPONENT SPMI
PORT(

CLK:IN std_logic;

CLKEXT:IN std_logic;

CE:IN std_logic;

RESETN:IN std_logic;

ENEXT:IN std_logic;

LOCRESET:IN std_logic;

PA:IN std_logic;

SA:IN std_logic;

CA:IN std_logic;

ADDRIUI:IN std_logic_vector(3 downto 0);
DATALIN std_logic_vector(7 downto 0);
ADDRO:OUT std_logic_vector(3 downto 0);
DATAO:OUT std_logic_vector(7 downto 0);
STATE:OUT std_logic_vector(15 downto 0);
CMD:OUT std_logic_vector(3 downto 0);
SDATA:INOUT std_logic;
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SCLK:INOUT std_logic

);
END COMPONENT;
uut: SPMI
PORT MAP (

[RiBT 4R

CLK=>clk,
CLKEXT=>clkext,
CE=>ce,
RESETN=>resetn,
ENEXT=>enext,
LOCRESET=>locreset,
PA=>pa,

SA=>sa,

CA=>ca,
ADDRI=>addri,
DATAI=>datai,
ADDRO=>addro,
DATAO=>datao,
STATE=>state,
CMD=>cmd,
SDATA=>sdata,
SCLK=>sclk

I3C (Improved Inter Integrated Circuit)/& —Fh gk ULk, AT 12C
A SPI G, BB AR S B EG RGP B . SRR

Mo TR A A O S PR A

R GWINZ-1,
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ZHEE
9-2 13C L5HHEE
AAC —
AAS —
ACC — — AAO
ACKHS — L5
ACKLS —» ACO
ACS —> —» CMO
ADDRS — 3 DO
CE —>
CLK — &% DOBUF
CMC —f —» LGYO
cg; . > > PARITYERROR
LGYC —] —» SCLO
LGYS — — SCLOEN
RECYDHS — 3¢ — SCLPULLO
RESET —» — SCLPULLOEN
s — 5 oo
SEDNAHS — — SDAOEN
SENDALS — 3|
SEDNDHS —» — SDAPULLO
SENDDLS —| — SDAPULLOEN
SIC —>
STRTC — —» 510
STRTS —»
STRTHDS —> > STRTO
STOPC —p <% STATE
STOPS —, 8
STOPSUS » —» STOPO
STOPHDS
Port 43
= 9-2 Port 1148
Port Name I/O Description
CE input Clock Enable
RESET input Reset input
CLK input Clock input
LGYS input The current communication object is the 12C setting signal
CMS input The device enters the Master's set signal
ACS Select the setting signal when determining whether to
input continue.
AAS Reply the ACK setting signal when a reply is required from
input the ACK/NACK
STOPS input Input the STOP command
STRTS input Input the START command.
LGYC input The current communication object is the 12C
CMC input The reset signal that the device is in master.
ACC The reset signal that selects continue when selecting
input whether to continue
AAC Reply the ACK reset signal when a reply is required from
input the ACK/NACK
SIC input Interrupt to identify the reset signal
STOPC input The reset signal is in STOP state
STRTC input The reset signal is in START state
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Port Name I/O Description
STRTHDS input Adjust the setting signal when generating START
SENDAHS Adjust the setting signal of SCL at a high level when the
input address is sent.
SENDALS Adjust the setting signal of SCL at a low level when the
input address is sent
ACKHS input Adjust the setting signal of SCL at a high level in ACK.
SENDDLS input Adjust the setting signal of SCL at a low level in ACK.
RECVDHS Adjust the setting signal of SCL at a high level when the
input data are received
RECVDLS Adjust the setting signal of SCL at a low level when the
input data are received
ADDRS input The slave address setting interface
DI input Data Input.
SDAI input I3C serial data input
SCLI input I3C serial clock input
LGYO Output the current communication object as the 12C
output command.
CMO output | Output the command of the device is in the Master mode.
ACO output | Continue to output when selecting whether to continue
AAO output | Reply ACK when you need to reply ACK/NACK
SIO output | Interrupt to output the identity bit
STOPO output | Output the STOP command
STRTO output | Output the START command
PARITYERROR output | Output check when receiving data
DOBUF output | Data output after caching
DO output | Data output directly
STATE output | Output the internal state
SDAO output | 13C serial data output
SCLO output | 13C serial clock output
SDAOEN output | 13C serial data oen output
SCLOEN output | 13C serial clock oen output
SDAPULLO output | Controllable pull-up of the I3C serial data
SCLPULLO output | Controllable pull-up of the I3C serial clock
SDAPULLOEN output Controllable pull-up of the 13C serial data oen
SCLPULLOEN output | Controllable pull-up of the 13C serial clock oen
[RigHlE
Verilog B4t
I13C i3c_inst (
.LGYO(lgyo),
.CMO(cmo),
ACO(aco),
AAQO(aao),
.SI0O(sio),
.STOPO(stopo),
.STRTO(strto),
.PARITYERROR(parityerror),
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.DOBUF(dobuf),
.DO(dout),
.STATE(state),
.SDAO(sdao),
.SCLO(sclo),
.SDAOEN(sdaoen),
.SCLOEN(scloen),
.SDAPULLO(sdapullo),
.SCLPULLO(sclpullo),
.SDAPULLOEN(sdapulloen),
.SCLPULLOEN(sclpulloen),
.LGYS(lgys),
.CMS(cms),
ACS(acs),
AAS(aas),
.STOPS(stops),
STRTS(strts),
.LGYC(Igyc),
.CMC(cmc),
ACC(acc),
AAC(aac),

.SIC(sic),
.STOPC(stopc),
.STRTC(strtc),
STRTHDS(strthds),
.SENDAHS(sendahs),
.SENDALS(sendals),
ACKHS(ackhs),
ACKLS(ackls),
.STOPSUS(stopsus),
.STOPHDS(stophds),
.SENDDHS(senddhs),
.SENDDLS(senddls),
.RECVDHS(recvdhs),
.RECVDLS(recvdls),
ADDRS(addrs),
.DI(di),

.SDAI(sdai),
.SCLI(scli),

.CE(ce),
.RESET(reset),
.CLK(clIKk)
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