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USER_LEDn 28
LOADING_LEDn 28
SAFE_LEDn 28
ERROR_LEDn 28

3.3V_MON 3

SELECT_DDR 3

ENET_RESET 27

FLASH_CE_LEDn 28

RLD_PWR 3
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ByteBlaster Programming Header

JTAG Chain Device Order:
(1) Max 7K
(2) Stratix

(uses JTAG mode only)

Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121

VCCIO

CONFIGURATION EXPANSION MASTER

CONFIGURATION EXPANSION SLAVE

CPLD and Configuration

1
2

C67
0.1uF
C67
0.1uF

2
4
6
8

1
3
5
7

J48

SSW-104-03-G-D-RA

J48

SSW-104-03-G-D-RA

1
2

C95
0.1uF
C95
0.1uF

R391 1KR391 1K

2
4
6
8

10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56
58
60
62
64
66
68
70
72
74
76
78
80

1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47
49
51
53
55
57
59
61
63
65
67
69
71
73
75
77
79

J51

71661-2080

J51

71661-2080

R74 10KR74 10K

R390 1KR390 1K

CLKUSRH21

CONF_DONEG18

CRC_ERROR AF20CSAG19

nCEO AH15

nCONFIGJ18

nCSAC19

nRSAB18

nSTATUSG16

nWSD14

RDYnBSYAA19

RUnLU AF14

PGM2 AA20
PGM1 AG14
PGM0 AD18

MSEL0 AG18
MSEL1 AE18
MSEL2 AE19

DATA0E14
DATA1F14
DATA2F15
DATA3C16
DATA4G19
DATA5J19
DATA6K19
DATA7J20

DCLKE19

INIT_DONEAE15

PORSELAG15
nIO_PULLUPAF15
VCCSELAJ14

nCEAF18

TCK G14
TDI D16

TDO F16
TMS E15

TRST G15

DEV_CLRn/IO7 AH14

DEV_OE L13

NC1 V12
NC2 AG27

U20I

EP1S40F1020

U20I

EP1S40F1020

1
2

C93
0.1uF
C93
0.1uF

4

3
6
7

8

15
2

SW4

SW SLIDE-DP3T

SW4

SW SLIDE-DP3T

2
1

C75
0.1uF
C75
0.1uFR434 10KR434 10K

R64 1KR64 1K

2
4
6
8

10

1
3
5
7
9

J27

39-26-7106

J27

39-26-7106

R394 10KR394 10K

2
1

C49
0.1uF
C49
0.1uF

2
1

C74
0.1uF
C74
0.1uF

1
2

J43

CON2

J43

CON2

R56 1KR56 1K

R266
1K
R266
1K

2
4
6
8

1
3
5
7

J50

TSW-104-16-G-D-RA

J50

TSW-104-16-G-D-RA

TP9TP9

2
1

C48
0.1uF
C48
0.1uF

R197 1KR197 1K

1
2

C58
0.1uF
C58
0.1uF

G
N

D
IN

T4
12

9
G

N
D

IN
T3

12
4

G
N

D
IN

T2
57

G
N

D
IN

T1
52

GCLK1125

GCLRn127
OE1126

GCLK2128

TDI4
TMS20
TCK89
TDO104

G
N

D
IO

9
13

5
G

N
D

IO
8

10
5

G
N

D
IO

7
85

G
N

D
IO

6
64

G
N

D
IO

5
59

G
N

D
IO

4
33

G
N

D
IO

3
17

G
N

D
IO

2
13

G
N

D
IO

1
3

V
C

C
IN

T4
13

0
V

C
C

IN
T3

12
3

V
C

C
IN

T2
58

V
C

C
IN

T1
51

V
C

C
IO

7
14

4
V

C
C

IO
6

11
5

V
C

C
IO

5
95

V
C

C
IO

4
76

V
C

C
IO

3
73

V
C

C
IO

2
50

V
C

C
IO

1
24

A32
A51
A6143
A11142
A13141
A14140
A16139

B1910
B219
B248
B257
B276
B295

C3336
C3535
C3734
C4032
C4131
C4330
C4529
C4828

D4944
D5143
D5342
D5441
D5640
D5939
D6138
D6437

E69138
E72137
E73136
E75134
E77133
E78132
E80131

F8319
F8518
F8816
F8915
F9114
F9312
F9611

G9927

G10425
G10523
G10722
G10921 H115 54

H117 53
H120 49
H121 48

H12347 H12546 H12845

I133 117
I136 118
I137 119
I139 120
I141 121
I144 122

J147 90
J149 91
J152 92
J153 93

J157 96
J160 97

K163 82
K165 83
K168 84
K169 86
K171 87
K173 88

L179 55
L181 56
L184 60
L185 61
L187 62
L189 63
L192 65

M193 106
M195 107
M197 108
M200 109
M201 110
M203 111
M206 112
M208 113

N211 98
N213 99
N216 100
N217 101
N219 102
N221 103

O227 74
O229 75

O233 78
O235 79
O237 80
O240 81

P241 66
P243 67
P245 68
P246 69
P249 70
P253 71
P256 72

G10126

I129 114

J155 94

O232 77

I131 116

U10

EPM7256AETC144

U10

EPM7256AETC144

R392 1KR392 1K
R134 1KR134 1K

R218 1KR218 1K

2
1

C51
0.1uF
C51
0.1uF

1
2

C66
0.1uF
C66
0.1uF

R393 1KR393 1K

2
1

C50
0.1uF
C50
0.1uF

TP8TP8



8

8

7

7

6

6

5

5

4

4

3

3

2

2

1

1

E E

D D

C C

B B

A A

2.5V_VREF

BUF_REF_SEL

BUF_EDGE_SEL

BUF_VREF

CLK_IN_OSC_B

CLK_EN

BUF_PLL_ENn
BUF_PDn

BUF_VREF

BUF_FB_N
BUF_FB_P

BUF_EDGE_SEL

2.5V_VREF

BUF_FB_N

BUF_FS

CLK_IN_SMA

CLKB_OSC_B

CLK_IN_OSC_A

BUF_FB_P

BUF_REF_SEL

3.3V_CLK

CLK_IN_SMA

BUF_FB_N

RLDC_REFCLK_N
RLDC_REFCLK_P

BUF_FB_P

CLK_OSC_A

RLDC_CK_OUT

RLD_BUF_FBCLK_P
RLD_BUF_FBCLK_N

3.3V 3.3V_CLK

2.5V

2.5V

2.5V

VCCIO_RLDRAM

3.3V_CLK

3.3V_CLK 3.3V_CLK

2.5V

VCCIO_RLDRAM

2.5V

VCCIO_RLDRAM

3.3V_CLK

3.3V_CLK1

3.3V_CLK1

3.3V_CLK1

VTT

RLDC_REFCLK_P4
RLDC_REFCLK_N4

RLDC_CK_OUT8

RLDC_CK_N 11

RLDC2_CK_N 13

RLDC2_DK_N 13

RLDC2_CK_P 13
RLDC_DK_N 11

RLDC_CK_P 11

RLDC_DK_P 11

CLK2_OUT_S2 4

CLK2_OUT_S1 4

CLK2_OUT_MAX 6

RLDC2_DK_P 13

RLD_BUF_FBCLK_N 4
RLD_BUF_FBCLK_P 4

SCRUZ_CLK_OSC_A 26

CLK1_OUT_MAX 6
CLK1_OUT_S 4

REF_LOCK 25CLK2_OUT_S3 4

CLK2_OUT_S4 4
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Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121

Keep resistor
close to
oscillator

(place near oscillators)
High-Speed Clock

SMA Connector
(external clock source)

Place the TP5
close to TP6

Keep resistor
close to
oscillator

(Dual footprint with SMT and
socketed half-can oscillator)

Socket CLK
SMT CLK

PIN2-PIN3
PIN1-PIN2

(200 MHz)

High-Speed Clock

Configuration / System Clock

(2.5V)

1-2  REF0
OFF  REF1

J28

R398 4.7KR398 4.7K

EN1
NC12
GND3 OUT 4NC2 5VCC 6

Y1

100.000 MHz

Y1

100.000 MHz
TP6TP6

1
2

+ C151
10uF
10V

Tantalum

+ C151
10uF
10V

Tantalum

1
2

C112
0.1uF
C112
0.1uF

TP5TP5

C143
0.01uF
C143
0.01uF

R215

22

R215

22

VDD 2
VDD 15

SELA16

GND10 Q7 14Q6 13Q5 12Q4 11

Q2 5Q1 4

Q3 6

Q0 3

GND7

INB8

OE1

INA9

U21

ICS552-02

U21

ICS552-02

TP1TP1

R206
49.9
R206
49.9

1
2

C316
0.1uF
C316
0.1uF

R122 56.2R122 56.2

1
2

C111
0.1uF
C111
0.1uF

1
2

C325
0.1uF
C325
0.1uF

R396 4.7KR396 4.7K

1

2345

J41

LTI-SASF54GT

J41

LTI-SASF54GT

2
1

C294
0.1uF
C294
0.1uF

C150
1.0uF
C150
1.0uF

1
2

C120
0.1uF
C120
0.1uF

1
2

C311
0.1uF
C311
0.1uF

L13
1.5A/330
L13
1.5A/330

C142
0.1uF
C142
0.1uF

R268 22R268 22

R395 4.7KR395 4.7K

1
2

C88
0.1uF
C88
0.1uF

1
2

C110
0.1uF
C110
0.1uF

1
2

C322
0.1uF
C322
0.1uF

2
1

C299
0.1uF
C299
0.1uF

1
2

J29

CON2

J29

CON2

1
2

C302
0.1uF
C302
0.1uF

1
2

C86
0.1uF
C86
0.1uF

2
1

C300
0.1uF
C300
0.1uF

1
2

C313
0.1uF
C313
0.1uF

R267

22

R267

22

R121 56.2R121 56.2

R127 4.7KR127 4.7K

2
1

C304
0.1uF
C304
0.1uF

1
2

C109
0.1uF
C109
0.1uF

1
2

C114
0.1uF
C114
0.1uF

1
2

C297
0.1uF
C297
0.1uF

R118 56.2R118 56.2

2
1

C121
0.1uF
C121
0.1uF

R119 56.2R119 56.2

1
2

C116
0.1uF
C116
0.1uF

1
2

C117
0.1uF
C117
0.1uF

1
2

C156
0.1uF
C156
0.1uF

2
1

C298
0.1uF
C298
0.1uF

1
2

C155
0.1uF
C155
0.1uF

VDD F3
VDD F4
VDD G3
VDD G4

VDDQ F11
VDDQ F12

VDD H4

VDDQ G9
VDDQ G10

VDD J3

VDDQ G11
VDDQ G12

VDD J4

VDDQ H9
VDDQ H10

VDD K2

VDDQ J9
VDDQ J10

VDD K3

VDDQ K9
VDDQ K10

VDD K4

GNDA6 VDD A1

VDD E4

VDD C4
VDD D3

VDD B1

VDD D4

VDD C3

VDD B3VDD B2

VDD C2

VDDQ F9

VDDQ A12

VDDQ E10

VDDQ C9

VDDQ D9VDDQ C11

VDDQ E9

VDDQ F10

VDDQ B11VDDQ B10

VDDQ D10

VDDQ C10

VDD L1
VDD L2

VDDQ L10VDDQ K11

VDDQ L11
VDDQ M12

GNDA7
GNDB6
GNDB7
GNDC5
GNDC6

GNDD2

GNDC7

GNDD7

GNDD5

GNDD8

GNDD6

GNDE5

GNDG5

GNDF7

GNDF5

GNDE6

GNDG6

GNDE8 GNDE7

GNDG7

GNDF8

GNDF6

GNDG8

GNDH6

GNDJ7

GNDK5

GNDH5

GNDK8

GNDK6

GNDJ6

GNDH8
GNDJ5

GNDK7

GNDH7

GNDJ8

GNDL7 GNDL6

GNDM6
GNDM7

NC0B4
NC1B9
NC2D11
NC3E3

GNDC8

NC6L9 NC5L4 NC4J11

U16B

IDT5T2110_BGA

U16B

IDT5T2110_BGA

L11
1.5A/330
L11
1.5A/330

R207 22R207 22

R187

1K

R187

1K

1
2

C83
0.1uF
C83
0.1uF

1
2

C98
0.1uF
C98
0.1uF

1
2

C113
0.1uF
C113
0.1uF

1
2

C84
0.1uF
C84
0.1uF

1
2

C119
0.1uF
C119
0.1uF

1
2

C305
0.1uF
C305
0.1uF

1
2

C314
0.1uF
C314
0.1uF

1
2

C118
0.1uF
C118
0.1uF

1
2

J28

CON2

J28

CON2

1
2

C309
0.1uF
C309
0.1uF

C174
0.1uF
C174
0.1uF

EN1
NC12
GND3 OUT 4NC2 5VCC 6

Y2

33.333 MHz

Y2

33.333 MHz

1
2

C94
0.1uF
C94
0.1uF

1
2

C310
0.1uF
C310
0.1uF

R216 22R216 22

1
2

C122
0.1uF
C122
0.1uF

1

2
3 6

5

4
SW3SW3

R71 1KR71 1K

C149
0.1uF
C149
0.1uF

2
1

C318
0.1uF
C318
0.1uF

VDDO1
VDD2
CLK3
GND4 Q0 5Q1 6Q2 7Q3 8

U23

ICS8304AM

U23

ICS8304AM

R205 22R205 22

2
1

C293
0.1uF
C293
0.1uF

R120 56.2R120 56.2

R175
10K
R175
10K

R196 22R196 22

1
2
3

J35J35

1
2

C295
0.1uF
C295
0.1uF

R208 22R208 22

1
2

C87
0.1uF
C87
0.1uF

1
2

C97
0.1uF
C97
0.1uF

C172
0.01uF
C172
0.01uF

2
1

C308
0.1uF
C308
0.1uF

R217 22R217 22EN1

GND4 OUT 5

VCC 8
J36

1108800

J36

1108800

1
2

C115
0.1uF
C115
0.1uF

2
1

C307
0.1uF
C307
0.1uF

1
2

C303
0.1uF
C303
0.1uF

R128 1KR128 1K

R264
10K
R264
10K

2
1

C324
0.1uF
C324
0.1uF

1
2

C85
0.1uF
C85
0.1uF

R408 56.2R408 56.2

R397 1KR397 1K

2
1

C306
0.1uF
C306
0.1uF

2
1

C296
0.1uF
C296
0.1uF

REF_SELD1

REF_P_1E1
REF_N_1E2

REF_P_0F1
REF_N_0F2

FB_PG1
FB_NG2

PEH3

PD_NH1
PLL_EN_NH2

RXSJ1 TXSJ2

LOCK K1

DS1M1 DS0M2

FSL3

FBF_2M3

QFB_P M4
QFB_N M5

FBF_1L5

5F_1L8

5Q_N M85Q_P M9

5SOE_NM10

5F_2M11

4F_2L12

4SOE_NK12

4Q_P J12
4Q_N H12

4F_1H11

3F_1E11

3Q_N E123Q_P D12

3SOE_NC12

3F_2B12

2F_2A11

2SOE_NA10

2Q_P A9
2Q_N A8

2F_1B8

1F_1B5

1Q_N A51Q_P A4

1SOE_NA3

1F_2A2

OMODEC1

U16A

IDT5T2110_BGA

U16A

IDT5T2110_BGA
1

2

C96
0.1uF
C96
0.1uF

R407 56.2R407 56.2

2
1

C317
0.1uF
C317
0.1uF

C173
1.0uF
C173
1.0uF

R129 1KR129 1K

R265 22R265 22



8

8

7

7

6

6

5

5

4

4

3

3

2

2

1

1

E E

D D

C C

B B

A A

RLDS_Q[17..0]

ENDDRT

RLDC2_DQ0
RLDC2_DQ1
RLDC2_DQ2
RLDC2_DQ3
RLDC2_DQ4
RLDC2_DQ5
RLDC2_DQ6
RLDC2_DQ7

RLDC2_DQ8
RLDC2_DQ9
RLDC2_DQ10
RLDC2_DQ11
RLDC2_DQ12
RLDC2_DQ13
RLDC2_DQ14
RLDC2_DQ15

RLDC_DQ0
RLDC_DQ1
RLDC_DQ2
RLDC_DQ3
RLDC_DQ4
RLDC_DQ5
RLDC_DQ6
RLDC_DQ7

RLDC_DQ8
RLDC_DQ9
RLDC_DQ10
RLDC_DQ11
RLDC_DQ12
RLDC_DQ13
RLDC_DQ14
RLDC_DQ15

RLDC_QK_P0

RLDC_QK_P1

RLDC2_QK_P0

RLDC2_QK_P1

RLDS_A[22..0]

RLDS_BA[2..0]

RLDS_CSn

RLDS_D[17..0]

RLDS_DM

RLDS_QK_P[1..0]

RLDS_REFn
RLDS_WEn

RLDC_DM

RLDC_QVLD

RLDC_WEn
RLDC_REFn

RLDC_A[22..0]

RLDC_BA[2..0]

RLDC_CK_OUT

RLDC_CSn

RLDC_DQ[15..0]

RLDC2_CSn

RLDC2_DQ[15..0]

RLDC2_QVLD

RLDC_QK_P[1..0]

RLDC2_QK_P[1..0]

ENDDRT

DDRUPDNT

RLDC2_DM

RLDC_A4

RLDC_A7

RLDC_BA0

RLDC_QVLD

RLDC2_CSn

RLDC_A15

RLDC_A22

RLDC_A0
RLDC_A1

RLDC_A3

RLDC_A5

RLDC_A8

RLDC_A13

RLDC_A14

RLDC_A16

RLDC_A17

RLDC_A20

RLDC_A21

RLDC_BA1 RLDC_BA2

RLDC_DM

RLDC_REFn

DDRUPDNT

RLDC_A6

RLDC_A2

RLDC2_QVLD

RLDC2_DM

RLDC_WEn
RLDS_QVLD

RLDS_Q12

RLDS_A3

RLDS_D13

RLDS_Q17

RLDS_Q9

RLDS_Q8

RLDS_A13

RLDS_D10

RLDS_Q14

RLDS_A20

RLDS_Q7

RLDS_D7

RLDS_Q10

RLDS_Q16

RLDS_D14

RLDS_BA0

RLDS_Q2

RLDS_Q15

RLDS_QK_N1

RLDS_D2

RLDS_A14

RLDS_D5

RLDS_Q3

RLDS_Q13

RLDS_D9

RLDS_D0

RLDS_QVLD

RLDS_Q5

RLDS_D12

RLDS_D15

RLDS_Q0

RLDS_Q11

RLDS_Q4

RLDS_D4

RLDS_D1

RLDS_A4

RLDS_D6

RLDS_Q1

RLDS_D3

RLDS_Q6

RLDS_QK_P0

RLDS_D11

RLDS_D16

RLDS_A10

RLDS_A11
RLDS_A12

RLDS_A17

RLDS_A5

RLDS_A7

RLDS_A8

RLDS_A16

RLDS_A18

RLDS_CSn

RLDS_A2

RLDS_WEn

RLDS_BA1

RLDS_A22

RLDS_D8

RLDS_DM

RLDS_A1

RLDS_A6

RLDS_BA2

RLDS_D17

RLDS_REFn

RLDS_A15

RLDS_A19

RLDS_A21

RLDS_A9

RLDS_QK_N0

RLDS_QK_P1

RLDS_QK_N[1..0]

RLDC_A10
RLDC_CSn

RLDC_A9

RLDC_A11

RLDC_A12

RLDC_A18

RLDC_CK_OUT

VCC_S_IO

VCC_S_IO

RLDS_A[22..0] 4,9,10

RLDS_BA[2..0] 9,10

RLDS_CSn 9,10

RLDS_D[17..0] 9,10

RLDS_DM 9,10

RLDS_Q[17..0] 9,10

RLDS_QK_P[1..0] 9,10

RLDS_REFn 9,10
RLDS_WEn 9,10

RLDC_DM 11,12

RLDC_QVLD 11,12

RLDC_REFn 12
RLDC_WEn 12

RLDC_A[22..0] 4,12

RLDC_BA[2..0] 12

RLDC_CK_OUT 7

RLDC_CSn 11,12
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GPIO_B4_5 F12

GPIO_B4_6 F13
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D9 N11

D10 P11
D11 R11
D12 T11
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A4H11
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B1K11

A0G12
A1G11
A2G10
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A4H11
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B2H1
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DNU1 C11
DNU2 E11
DNU3 F11

DNU5 C2
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DDRC_DQ5

DDRD_DQ8

DDRD_DQ14

DDRA_BA1
DDRA_BA0

DDRA_A0

DDRA_A10

DDRD_CKE

DDRC_CSn

VREFIO_LOOPIN

DDRA_RASn

DDRD_DQ13

DDRA_A2

DDRD_DQ7

DDRD_LDQS

DDRA_WEn

DDRC_DQ1

DDRC_DQ0

DDRD_DQ1

DDRC_DQ15

DDRD_DQ15

DDRD_DQ11

DDRD_DQ9

DDRD_LDM

DDRC_DQ14DDRC_DQ10

DDRC_DQ7

DDRD_DQ10

DDRD_DQ6

DDRC_DQ6

DDRA_A3

DDRD_CSN

DDRC_UDQS

DDRD_DQ4

VREFIO_SMAIN

DDRC_LDM

DDRD_DQ12

DDRC_DQ3

VTT

VTT

VTT

VTT

VCC_S_IO VCC_S_IO

DDRA_A[12..0] 4,17

DDRA_CK_N 16

DDR_FBCLK_R 18

DDRA_CASn 17

DDRA_CKE 18
DDRA_CSn 18

DDRA_CK_P 16

DDRA_DQ[15..0] 18

DDRA_LDM 18

DDRA_WEn 17

DDRA_LDQS 18
DDRA_UDQS 18

DDRA_UDM 18

DDRB_CKE 18
DDRB_CSn 18

DDRB_DQ[15..0] 18

DDRB_LDM 18

DDRB_LDQS 18
DDRB_UDQS 18

DDRB_UDM 18

DDRA_BA[1..0] 17

DDRC_CSn 20
DDRC_CKE 20

DDRC_DQ[15..0] 20

DDRC_LDM 20

DDRC_LDQS 20

DDRC_UDM 20

DDRC_UDQS 20

DDRD_CSn 20

DDRD_DQ[15..0] 20

DDRD_CKE 20

DDRD_LDM 20

DDRD_LDQS 20
DDRD_UDQS 20

DDRD_UDM 20

DDRA_RASn 17
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Stratix Bank 1, Bank 2

Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121

Bank 1 Bank 2

DDR DEVICES INTERFACES

(2.5V SSTL-2/2.5V LVCMOS)

DDRA  INTERFACE

DDRB  INTERFACE

DDRC  INTERFACE

DDRD INTERFACE

(2.5V SSTL-2/2.5V LVCMOS)

R42
49.9
R42
49.9

DIFFIO_RX04nAG32
DIFFIO_RX04pAG31
DIFFIO_RX05nAF29
DIFFIO_RX05pAF30
DIFFIO_RX06nAF31
DIFFIO_RX06pAF32
DIFFIO_RX07nAE29
DIFFIO_RX07pAE30
DIFFIO_RX08nAE31
DIFFIO_RX08pAE32
DIFFIO_RX09nAD29
DIFFIO_RX09pAD30
DIFFIO_RX10nAC30
DIFFIO_RX10pAC29
DIFFIO_RX11nAD31
DIFFIO_RX11pAD32
DIFFIO_RX12nAC31
DIFFIO_RX12pAB32
DIFFIO_RX13n/RDN1AA29
DIFFIO_RX13p/RUP1AA28
DIFFIO_RX14nAB30
DIFFIO_RX14pAB31
DIFFIO_RX15nAA30
DIFFIO_RX15pAA31
DIFFIO_RX16nY29
DIFFIO_RX16pY30
DIFFIO_RX17nY31
DIFFIO_RX17pY32
DIFFIO_RX18nW29
DIFFIO_RX18pW30
DIFFIO_RX19nW31
DIFFIO_RX19pW32

DIFFIO_TX03n AE27
DIFFIO_TX03p AE28
DIFFIO_TX04n AD25
DIFFIO_TX04p AD26
DIFFIO_TX05n AD27
DIFFIO_TX05p AD28
DIFFIO_TX06n AC28
DIFFIO_TX06p AC27
DIFFIO_TX07n AC26
DIFFIO_TX07p AC25
DIFFIO_TX08n AB26
DIFFIO_TX08p AB27
DIFFIO_TX09n AA26
DIFFIO_TX09p AA27
DIFFIO_TX10n AA24
DIFFIO_TX10p AA25
DIFFIO_TX11n Y24
DIFFIO_TX11p Y23
DIFFIO_TX12n W24
DIFFIO_TX12p W23
DIFFIO_TX13n Y27
DIFFIO_TX13p Y28
DIFFIO_TX14n Y25
DIFFIO_TX14p Y26
DIFFIO_TX15n V23
DIFFIO_TX15p V24
DIFFIO_TX16n W28
DIFFIO_TX16p W27
DIFFIO_TX17n W26
DIFFIO_TX17p W25
DIFFIO_TX18n V27
DIFFIO_TX18p V28
DIFFIO_TX19n V25
DIFFIO_TX19p V26

DIFFIO_RX00nAG28
DIFFIO_RX00pAH29
DIFFIO_RX01nAH31
DIFFIO_RX01pAH32
DIFFIO_RX02nAG26
DIFFIO_RX02pAG25
DIFFIO_RX03nAG29
DIFFIO_RX03pAG30

DIFFIO_TX00n AF25
DIFFIO_TX00p AF26
DIFFIO_TX01n AF28
DIFFIO_TX01p AF27
DIFFIO_TX02n AE26
DIFFIO_TX02p AE25

GPIO_2B1_0 AA22

DIFFIO_RX20nV29
DIFFIO_RX20pV30
DIFFIO_RX21nV31
DIFFIO_RX21pV32
DIFFIO_RX22nU27
DIFFIO_RX22pU28

GPIO_2B1_1 AB23

DIFFIO_TX20n Y22
DIFFIO_TX20p Y21
DIFFIO_TX21n W22
DIFFIO_TX21p W21
DIFFIO_TX22n V22
DIFFIO_TX22p U22

U20A

EP1S40F1020

U20A

EP1S40F1020

R45 0R45 0

R46 0R46 0R131 0R131 0

R123
49.9
R123
49.9

R130 0R130 0

R124
49.9
R124
49.9

1

2345

J25

LTI-SASF54GT

J25

LTI-SASF54GT

R41
49.9
R41
49.9

DIFFIO_RX23nT31
DIFFIO_RX23pT32
DIFFIO_RX24nR29
DIFFIO_RX24pR30
DIFFIO_RX25nR31
DIFFIO_RX25pR32
DIFFIO_RX26nP32
DIFFIO_RX26pP31
DIFFIO_RX27nP30
DIFFIO_RX27pP29
DIFFIO_RX28nN32
DIFFIO_RX28pN31
DIFFIO_RX29nN30
DIFFIO_RX29pN29
DIFFIO_RX30nM30
DIFFIO_RX30pM31
DIFFIO_RX31nL31
DIFFIO_RX31pL30
DIFFIO_RX32n/RDN2M29
DIFFIO_RX32p/RUP2M28
DIFFIO_RX33nL32
DIFFIO_RX33pK31
DIFFIO_RX34nJ31
DIFFIO_RX34pJ32
DIFFIO_RX35nK29
DIFFIO_RX35pK30
DIFFIO_RX36nJ30
DIFFIO_RX36pJ29
DIFFIO_RX37nH32
DIFFIO_RX37pH31
DIFFIO_RX38nG32
DIFFIO_RX38pG31
DIFFIO_RX39nH29
DIFFIO_RX39pH30

DIFFIO_TX23n P22
DIFFIO_TX23p N22
DIFFIO_TX24n M22
DIFFIO_TX24p M23
DIFFIO_TX25n R26
DIFFIO_TX25p R25
DIFFIO_TX26n R24
DIFFIO_TX26p R23
DIFFIO_TX27n P26
DIFFIO_TX27p P25
DIFFIO_TX28n R27
DIFFIO_TX28p R28
DIFFIO_TX29n P27
DIFFIO_TX29p P28
DIFFIO_TX30n N26
DIFFIO_TX30p N25
DIFFIO_TX31n P24
DIFFIO_TX31p P23
DIFFIO_TX32n N28
DIFFIO_TX32p N27
DIFFIO_TX33n N23
DIFFIO_TX33p N24
DIFFIO_TX34n M25
DIFFIO_TX34p M24
DIFFIO_TX35n M27
DIFFIO_TX35p M26
DIFFIO_TX36n L26
DIFFIO_TX36p L27
DIFFIO_TX37n K25
DIFFIO_TX37p K26
DIFFIO_TX38n K27
DIFFIO_TX38p K28
DIFFIO_TX39n J26
DIFFIO_TX39p J25
DIFFIO_TX40n H26
DIFFIO_TX40p H25DIFFIO_RX40pG29

DIFFIO_RX41pF31

DIFFIO_RX40nG30

DIFFIO_RX41nF32 DIFFIO_TX41n J28
DIFFIO_TX41p J27

DIFFIO_RX42nF30
DIFFIO_RX42pF29
DIFFIO_RX43nE31
DIFFIO_RX43pE32
DIFFIO_RX44nF28
DIFFIO_RX44pE29

DIFFIO_TX42n H27
DIFFIO_TX42p H28
DIFFIO_TX43n G27
DIFFIO_TX43p G28
DIFFIO_TX44n G26
DIFFIO_TX44p G25

U20B

EP1S40F1020

U20B

EP1S40F1020

1

2345

J26

LTI-SASF54GT

J26

LTI-SASF54GT
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D D

C C

B B

A A

DDRA_WRITEn
DDRA_COLn
DDRA_ROWn

DDRB_DATAQ0

DDRB_SELn

DDRB_DATAQ1
DDRB_DATAQ2

DDRB_DATAQ4
DDRB_DATAQ5

DDRB_DATAQ7
DDRB_DATAQ8
DDRB_DATAQ9
DDRB_DATAQ10
DDRB_DATAQ11

DDRB_DATAQ13
DDRB_DATAQ14
DDRB_DATAQ15

DDRA_CLK_N
DDRA_CLK_P

DDRA_UDMASK
DDRA_LDMASK
DDRA_LSTROBE
DDRA_USTROBE

DDRA_BANK[1..0]

DDRA_DATAQ[15..0]

DDRA_ADR[12..0]

DDRA_WRITEn
DDRA_COLn
DDRA_ROWn

DDRA_DATAQ0

DDRA_SELn

DDRA_DATAQ1
DDRA_DATAQ2

DDRA_DATAQ4
DDRA_DATAQ5
DDRA_DATAQ6

DDRA_DATAQ8
DDRA_DATAQ9

DDRA_DATAQ12

DDRA_DATAQ14
DDRA_DATAQ15

DDRA_CLKE

DDRA_WRITEn

DDRA_CLK_P

DDRB_UDMASK
DDRB_LDMASK
DDRB_LSTROBE
DDRB_USTROBE

DDRA_BANK0
DDRA_BANK1

DDRA_COLn
DDRA_ROWn

DDRA_CK_P
DDRA_CK_N

DDRA_CLKE
DDRA_SELn

DDRA_LSTROBE
DDRA_USTROBE

DDRA_UDMASK
DDRA_LDMASK

DDRB_DATAQ[15..0]

DDRB_CLKE
DDRB_SELn

DDRB_LSTROBE
DDRB_USTROBE

DDRB_UDMASK
DDRB_LDMASK

DDRA_DATAQ7

DDRA_DATAQ13

DDRA_BANK0
DDRA_BANK1

DDRB_DATAQ3

DDRB_DATAQ6

DDRA_ADR0

DDRA_ADR3

DDRA_ADR1
DDRA_ADR2

DDRA_ADR4
DDRA_ADR5

DDRA_ADR7

DDRA_ADR9

DDRA_ADR6

DDRA_ADR10
DDRA_ADR11
DDRA_ADR12

DDRA_ADR8

DDRB_CLKE
DDRA_DATAQ3

DDRB_DATAQ12

DDRA_ADR9

DDRA_ADR7

DDRA_ADR12

DDRA_ADR10

DDRA_ADR3

DDRA_ADR6

DDRA_ADR2

DDRA_ADR5

DDRA_ADR0

DDRA_ADR11

DDRA_ADR8

DDRA_ADR1

DDRA_ADR4

DDRA_CLK_P DDRA_CLK_N

DDRA_CLK_N

DDRA_DATAQ11
DDRA_DATAQ10

DDRA_CK_P
DDRA_CK_N DDRA_CLK_N

DDRA_CLK_P
DDRA_CLK_N

2.6V_VDD

2.6V_TERM

2.6V_TERM

2.6V_VDD

2.6V_VDD

2.6V_TERM

2.6V_TERM

VREFVREF

DDRA_DATAQ[15..0] 18

DDRA_BANK[1..0] 17,19

DDRA_ADR[12..0] 17,19

DDRA_WRITEn 17,19
DDRA_COLn 17,19
DDRA_ROWn 17,19

DDRA_SELn 18

DDRA_CK_P 15
DDRA_CK_N 15

DDRA_CLKE 18

DDRA_LSTROBE 18
DDRA_USTROBE 18

DDRA_LDMASK 18

DDRB_DATAQ[15..0] 18

DDRB_CLKE 18
DDRB_SELn 18

DDRB_LSTROBE 18
DDRB_USTROBE 18

DDRB_UDMASK 18
DDRB_LDMASK 18

DDRA_UDMASK 18

DDRA_CLK_P 19
DDRA_CLK_N 19
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BYPASS CAPS FOR DDR-I

Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121

BYPASS CAPS FOR DDR-I

SSTL2

DDR I SDRAM Page 1Place this resistor as close
to the DDR as possible

DDR I SDRAM SHARED SIGNALS INTERFACE

DDRA INTERFACE

DDRB INTERFACE

R141 24.9R141 24.9

1
2

C409
0.1uF
C409
0.1uF

1
2

C175
0.1uF
C175

0.1uF

1
2

C439
0.1uF
C439

0.1uF

2
1

C440
0.1uF
C440

0.1uF
2

1

C371
0.1uF
C371
0.1uF

1
2

C367
0.1uF
C367
0.1uF

1
2

C320
0.1uF
C320

0.1uF

1
2

C288
0.1uF
C288

0.1uF

1
2

C408
0.1uF
C408
0.1uF

1
2

C388
0.1uF
C388
0.1uF

1
2

C359
0.1uF
C359
0.1uF

1
2

C365
0.1uF
C365
0.1uF

1
2

C360
0.1uF
C360
0.1uF

1
2

C438
0.1uF
C438

0.1uF

R69

10K

R69

10K

1
2

C315
0.1uF
C315

0.1uF

1
2

C437
0.1uF
C437
0.1uF

1
2

C328
0.1uF
C328
0.1uF

2
1

C410
0.1uF
C410
0.1uF

2
1

C312
0.1uF
C312

0.1uF

VDD 1
VDD 18
VDD 33

VDDQ 3
VDDQ 9
VDDQ 15
VDDQ 55
VDDQ 61

VSS34
VSS48
VSS66

VSSQ6
VSSQ12
VSSQ52
VSSQ58
VSSQ64

VREF149

DNU050 DNU119

CK45

CKE44

WE21
CAS22
RAS23
CS24

UDM47
LDM20
LDQS16
UDQS51

BA026
BA127

DQ0 2
DQ1 4
DQ2 5
DQ3 7
DQ4 8
DQ5 10
DQ6 11
DQ7 13
DQ8 54
DQ9 56

DQ10 57
DQ11 59
DQ12 60
DQ13 62
DQ14 63
DQ15 65

A0 29
A1 30
A2 31
A3 32
A4 35
A5 36
A6 37
A7 38
A8 39
A9 40

A10 28
A11 41
A12 42

NC014
NC117
NC225
NC343
NC453

CK46

U17

4Mx16x4

U17

4Mx16x4

R142 24.9R142 24.9

L10
3.0A/50
L10
3.0A/50 1

2

C400
0.1uF
C400

0.1uF

1
2

C399
0.1uF
C399

0.1uF

1
2

C321
0.1uF
C321

0.1uF

R143 100R143 100

2
1

C366
0.1uF
C366
0.1uF

R399

10K

R399

10K

1
2

C436
0.1uF
C436
0.1uF

1
2

C323
0.1uF
C323

0.1uF

1
2

C358
0.1uF
C358
0.1uF

2
1

C434
0.1uF
C434

0.1uF

VDD 1
VDD 18
VDD 33

VDDQ 3
VDDQ 9
VDDQ 15
VDDQ 55
VDDQ 61

VSS34
VSS48
VSS66

VSSQ6
VSSQ12
VSSQ52
VSSQ58
VSSQ64

VREF149

DNU050 DNU119

CK45

CKE44

WE21
CAS22
RAS23
CS24

UDM47
LDM20
LDQS16
UDQS51

BA026
BA127

DQ0 2
DQ1 4
DQ2 5
DQ3 7
DQ4 8
DQ5 10
DQ6 11
DQ7 13
DQ8 54
DQ9 56

DQ10 57
DQ11 59
DQ12 60
DQ13 62
DQ14 63
DQ15 65

A0 29
A1 30
A2 31
A3 32
A4 35
A5 36
A6 37
A7 38
A8 39
A9 40

A10 28
A11 41
A12 42

NC014
NC117
NC225
NC343
NC453

CK46

U15

4Mx16x4

U15

4Mx16x4

1
2

C435
0.1uF
C435
0.1uF

1
2

C289
0.1uF
C289

0.1uF

1
2

C319
0.1uF
C319

0.1uF

2
1

C407
0.1uF
C407

0.1uF

1
2

C327
0.1uF
C327
0.1uF
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6
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5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

DDRA_BANK[1..0]

DDRA_ADR[12..0]

DDRA_WRITEn

DDRA_COLn

DDRA_ROWn
DDRA_A8

DDRA_A0

DDRA_A1

DDRA_A2

DDRA_A4

DDRA_A5

DDRA_A6

DDRA_A7

DDRA_A3

DDRA_A12

DDRA_A9

DDRA_A10

DDRA_A11

DDRA_BA0

DDRA_BA1

DDRA_RASn

DDRA_WEn

DDRA_CASn

DDRA_A[12..0]

DDRA_BA[1..0]

DDRA_ADR9

DDRA_ADR12

DDRA_ADR7

DDRA_ADR1

DDRA_ADR11

DDRA_ADR4

DDRA_ADR10

DDRA_ADR6

DDRA_ADR8

DDRA_ADR0

DDRA_BANK1

DDRA_ADR3

DDRA_BANK0

DDRA_ADR2

DDRA_ADR5

DDRA_RASn

DDRA_CASn DDRA_COLn

DDRA_WEn

DDRA_ROWn

DDRA_WRITEn

VTT

VTT
VTT

DDRA_BANK[1..0] 16,19

DDRA_ADR[12..0] 16,19

DDRA_WRITEn 16,19

DDRA_COLn 16,19

DDRA_ROWn 16,19

DDRA_RASn 15

DDRA_WEn 15

DDRA_CASn 15

DDRA_A[12..0] 4,15

DDRA_BA[1..0] 15
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DDR I SDRAM Terminations, Page 1 (Shared Signals Between All DDR SDRAMS)

Copyright (c) 2003 Altera Corporation.  All Rights Reserved.

NOTE: THE FOLLOWING BYPASS CAPS
ARE TO BE PLACED IN PARALLEL WITH
EVERY OTHER 51.1 OHM PULL UP
RESISTOR.

NOTE: THE FOLLOWING BYPASS CAPS
ARE 0.1uF

DDR I SDRAM SHARED SIGNALS

STRATIX SIGNALS

R157 56.2R157 56.2

R182 56.2R182 56.2

R203 56.2R203 56.2

R160 24.9R160 24.9 R162 56.2R162 56.2

R180 24.9R180 24.9

1 2

C154C154

R222 24.9R222 24.9

1 2

C162C162

R161 24.9R161 24.9

R149 56.2R149 56.2R147 24.9R147 24.9

R211 24.9R211 24.9

R170 24.9R170 24.9

R195 56.2R195 56.2

R202 24.9R202 24.9 R204 56.2R204 56.2

R194 56.2R194 56.2

R221 24.9R221 24.9

1 2

C159C159

R227 24.9R227 24.9

R223 56.2R223 56.2

1 2

C168C168

R193 24.9R193 24.9

R148 56.2R148 56.2

R173 56.2R173 56.2

1 2

C148C148

R179 24.9R179 24.9

R146 24.9R146 24.9

1 2

C138C138

R192 24.9R192 24.9

R213 56.2R213 56.2

R201 24.9R201 24.9

R181 56.2R181 56.2

R163 56.2R163 56.2

R214 56.2R214 56.2

1 2

C133C133

R224 56.2R224 56.2

1 2

C165C165

R156 24.9R156 24.9

R212 24.9R212 24.9

R171 24.9R171 24.9

1 2

C140C140

R172 56.2R172 56.2

R228 56.2R228 56.2
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A A

DDRA_UDMASK

DDRA_DATAQ[15..0]

DDRA_LSTROBE
DDRA_USTROBE

DDRB_LSTROBE

DDRB_USTROBE

DDRB_DATAQ[15..0]

DDRB_LDMASK
DDRB_UDMASK

DDRA_DQ0
DDRA_DQ1
DDRA_DQ2
DDRA_DQ3
DDRA_DQ4
DDRA_DQ5

DDRA_DQ7
DDRA_DQ6

DDRA_DQ8
DDRA_DQ9
DDRA_DQ10
DDRA_DQ11
DDRA_DQ12
DDRA_DQ13

DDRA_DQ15
DDRA_DQ14

DDRA_LDMASK

DDRA_UDQS

DDRA_LDQS

DDRB_LDM

DDRB_UDM

DDRB_LDM
DDRB_UDM
DDRA_LDM
DDRA_UDM

DDRA_LDQS

DDRA_DQ[15..0]

DDRA_UDQS

DDRB_UDQS

DDRB_LDQS

DDRB_DQ[15..0]

DDRB_SELn
DDRA_SELn

DDRA_CKE

DDRB_CKE

DDRA_DATAQ14

DDRA_DQ11

DDRA_DQ0

DDRA_DQ2

DDRA_DQ4
DDRA_DATAQ3
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DDR DIMM INTERFACE

DIP SWITCHES

Bank 8Bank 7
(2.5V SSTL-2 / 2.5V LVCMOS) (2.5V SSTL-2 / 2.5V LVCMOS)

TP7TP7

DQ0B0AK4
DQ0B1AK3
DQ0B2AH5
DQ0B3AJ5
DQ0B4AJ4
DQ0B5AM4
DQ0B6AL4
DQ0B7AL3
DQS0BAK5

DQ1B0AJ6
DQ1B1AK6
DQ1B2AL5
DQ1B3AK7
DQ1B4AM5
DQ1B5AJ7
DQ1B6AM6
DQ1B7AL6
DQS1BAH7

DQ2B0AL7
DQ2B1AJ8
DQ2B2AM7
DQ2B3AH9
DQ2B4AM8
DQ2B5AK9
DQ2B6AJ9
DQ2B7AL8
DQS2BAK8

DQ3B0AH11
DQ3B1AJ10
DQ3B2AL9
DQ3B3AM9
DQ3B4AK10
DQ3B5AL11
DQ3B6AK11
DQ3B7AL10
DQS3BAJ11

DQ4B0AM11
DQ4B1AL12
DQ4B2AK12
DQ4B3AK13
DQ4B4AJ13
DQ4B5AH13
DQ4B6AM13
DQ4B7AL13
DQS4BAJ12

FCLK4 AF12
FCLK5 AM14

RDN7 AC14
RUP7 AF13

GPIO_B7_0 AE12
GPIO_B7_1 AC12
GPIO_B7_2 AA12
GPIO_B7_3 AD12
GPIO_B7_4 AB11
GPIO_B7_5 AE11
GPIO_B7_6 AF10
GPIO_B7_7 AG10
GPIO_B7_8 AG11
GPIO_B7_9 AD9

GPIO_B7_10 AG9
GPIO_B7_11 AC9
GPIO_B7_12 AE9
GPIO_B7_13 AF9

GPIO_B7_21 AA18
GPIO_B7_22 AB15
GPIO_B7_23 AA15
GPIO_B7_24 AD15
GPIO_B7_25 AC15
GPIO_B7_26 AK14
GPIO_B7_27 AC18
GPIO_B7_28 AL14
GPIO_B7_29 AB14
GPIO_B7_30 AA14
GPIO_B7_31 AE14

GPIO_B7_14 AD14
GPIO_B7_15 AB13
GPIO_B7_16 AG13
GPIO_B7_17 AC13
GPIO_B7_18 AE13
GPIO_B7_19 AD13
GPIO_B7_20 AG12

GPIO_B7_32 AA13
GPIO_B7_33 AB12
GPIO_B7_34 AC11
GPIO_B7_35 AD10
GPIO_B7_36 AD11
GPIO_B7_37 AE10
GPIO_B7_38 AF11
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DQ5B5AK21
DQ5B6AJ21
DQ5B7AM22
DQS5BAJ20

DQ6B0AL22
DQ6B1AK22
DQ6B2AL23
DQ6B3AK23
DQ6B4AM24
DQ6B5AH22
DQ6B6AL24
DQ6B7AJ23
DQS6BAJ22

FCLK2 AF21
FCLK3 AE21

RDN8 AC20
RUP8 AH19

GPIO_B8_0 AB19
GPIO_B8_1 AD20
GPIO_B8_2 AG21
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DQ7B1AM25
DQ7B2AK24
DQ7B3AL25
DQ7B4AK25
DQ7B5AJ25
DQ7B6AJ24
DQ7B7AH24
DQS7BAL26
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DQ9B6AK30
DQ9B7AH28
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GPIO_B8_3 AG20
GPIO_B8_4 AE20
GPIO_B8_5 AD19
GPIO_B8_6 AJ18
GPIO_B8_7 AH18
GPIO_B8_8 AK18

GPIO_B8_9 AA21
GPIO_B8_10 AB21
GPIO_B8_11 AD22
GPIO_B8_12 AC21
GPIO_B8_13 AG23
GPIO_B8_14 AD21
GPIO_B8_15 AF22
GPIO_B8_16 AB20
GPIO_B8_17 AG22

GPIO_B8_18 AB24
GPIO_B8_19 AC24
GPIO_B8_20 AC23
GPIO_B8_21 AD24
GPIO_B8_22 AD23
GPIO_B8_23 AE24
GPIO_B8_24 AE23
GPIO_B8_25 AF24
GPIO_B8_26 AC22
GPIO_B8_27 AG24
GPIO_B8_28 AB22
GPIO_B8_29 AF23

GPIO_B8_30 AE22

U20H

EP1S40F1020

U20H

EP1S40F1020



8

8

7

7

6

6

5

5

4

4

3

3

2

2

1

1

E E

D D

C C

B B

A A

DDRE_ADR0

DDRE_CK_P1
DDRE_CK_N1

DDRE_CK_P2
DDRE_CK_N2

DDRE_WRITEn
DDRE_COLn
DDRE_ROWn

DDRE_SELn

DDRE_CLKE

DDRE_STROBE0

DDRE_DMASK0

DDRE_STROBE1
DDRE_STROBE2
DDRE_STROBE3

DDRE_DMASK1
DDRE_DMASK2
DDRE_DMASK3

DDRE_ADR1
DDRE_ADR2

DDRE_ADR4
DDRE_ADR5

DDRE_ADR7

DDRE_ADR11

DDRE_SCL

DDRE_SA2

DDRE_BANK[1..0]

DDRE_ADR[12..0]

DDRE_STROBE[8..0]

DDRE_DATAQ[63..0]

DDRE_SCL

DDRE_SDA

DDRE_BANK1
DDRE_BANK0

DDRE_STROBE4
DDRE_STROBE5
DDRE_STROBE6
DDRE_STROBE7
DDRE_STROBE8

DDRE_DMASK4
DDRE_DMASK5
DDRE_DMASK6
DDRE_DMASK7
DDRE_DMASK8

DDRE_CK_P0
DDRE_CK_N0

DDRE_CLKE

DDRE_DATAQ0

DDRE_ADR9

DDRE_ADR6

DDRE_SDA

DDRE_ADR12

DDRE_SELn

DDRE_CKB[7..0]

DDRE_CKB2

DDRE_CKB4

DDRE_CKB0

DDRE_CKB7
DDRE_CKB6
DDRE_CKB5

DDRE_CKB1

DDRE_WP

DDRE_CLKE1

DDRE_CLKE1

DDRE_ADR8

DDRE_ADR3

DDRE_ADR10

DDRE_CKB3

DDRE_CLKE1

DDRE_DATAQ1
DDRE_DATAQ2
DDRE_DATAQ3
DDRE_DATAQ4
DDRE_DATAQ5
DDRE_DATAQ6
DDRE_DATAQ7
DDRE_DATAQ8
DDRE_DATAQ9
DDRE_DATAQ10
DDRE_DATAQ11
DDRE_DATAQ12
DDRE_DATAQ13
DDRE_DATAQ14
DDRE_DATAQ15
DDRE_DATAQ16
DDRE_DATAQ17
DDRE_DATAQ18
DDRE_DATAQ19
DDRE_DATAQ20
DDRE_DATAQ21
DDRE_DATAQ22
DDRE_DATAQ23
DDRE_DATAQ24
DDRE_DATAQ25
DDRE_DATAQ26
DDRE_DATAQ27
DDRE_DATAQ28
DDRE_DATAQ29
DDRE_DATAQ30
DDRE_DATAQ31
DDRE_DATAQ32
DDRE_DATAQ33
DDRE_DATAQ34
DDRE_DATAQ35
DDRE_DATAQ36
DDRE_DATAQ37
DDRE_DATAQ38
DDRE_DATAQ39
DDRE_DATAQ40
DDRE_DATAQ41
DDRE_DATAQ42
DDRE_DATAQ43
DDRE_DATAQ44
DDRE_DATAQ45
DDRE_DATAQ46
DDRE_DATAQ47
DDRE_DATAQ48
DDRE_DATAQ49
DDRE_DATAQ50
DDRE_DATAQ51
DDRE_DATAQ52
DDRE_DATAQ53
DDRE_DATAQ54
DDRE_DATAQ55
DDRE_DATAQ56
DDRE_DATAQ57
DDRE_DATAQ58
DDRE_DATAQ59
DDRE_DATAQ60
DDRE_DATAQ61
DDRE_DATAQ62
DDRE_DATAQ63

DDRE_DMASK[8..0]

DDRE_SA0
DDRE_SA1

DDRE_CLKE

2.6V_VDD

2.6V_TERM

2.6V_TERM

2.6V_VDD

2.6V_VDD

VREF

2.6V_TERM

DDRE_CK_P121
DDRE_CK_N121

DDRE_CK_P221
DDRE_CK_N221

DDRE_WRITEn24
DDRE_COLn24
DDRE_ROWn24

DDRE_SELn 24

DDRE_ADR[12..0] 24

DDRE_SCL 21

DDRE_SDA 21

DDRE_STROBE[8..0] 23

DDRE_CK_P021
DDRE_CK_N021

DDRE_BANK[1..0] 24

DDRE_DATAQ[63..0] 23

DDRE_CKB[7..0] 23

DDRE_CLKE1 24

DDRE_DMASK[8..0] 23

DDRE_CLKE 24

Title

Size Document Number Rev

Date: Sheet of
150-0310111-01 A-1

Stratix Memory Demo Board I

B
22 31Tuesday, April 13, 2004

Title

Size Document Number Rev

Date: Sheet of
150-0310111-01 A-1

Stratix Memory Demo Board I

B
22 31Tuesday, April 13, 2004

Title

Size Document Number Rev

Date: Sheet of
150-0310111-01 A-1

Stratix Memory Demo Board I

B
22 31Tuesday, April 13, 2004Copyright (c) 2003 Altera Corporation.  All Rights Reserved.

Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121

BYPASS CAPS FOR DDR DIMM
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BYPASS CAPS FOR DDR DIMM
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SSTL-2

DDR I SDRAM DIMM

The DDR DIMM SOCKET IS FOR MICRON'S DIMM
MODULE (MT8VDDT3264AG-40B)
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NOTE: THE FOLLOWING BYPASS CAPS ARE TO
BE PLACED IN PARALLEL WITH EVERY OTHER
56 OR 56.2 OHM PULL UP RESISTOR.

NOTE: THE FOLLOWING BYPASS CAPS
ARE 0.1uF

1 2
C208C208

R333 56.2R333 56.2

63
CN37CCN37C

63
CN30CCN30C

R291 10R291 10

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

RN34 10RN34 10

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

RN41 10RN41 10

63
CN32CCN32C

R323 56.2R323 56.2

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

RN42 10RN42 10

2 1
C229C229

R294 10R294 10

63
CN33CCN33C

7 2
CN30BCN30B

R316 56.2R316 56.2

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

RN36 10RN36 10
5 4

CN31DCN31D

5 4
CN32DCN32D

1 2
C209C209

R320 56.2R320 56.2

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

RN39 10RN39 10

R335 56.2R335 56.2

7 2
CN31BCN31B

R330 56.2R330 56.2

R282 10R282 10

63
CN34CCN34C

R293 10R293 10
R286 10R286 10

R283 10R283 10

81
CN35ACN35A

81
CN31ACN31A

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

RN35 10RN35 10

110
212
314
416
59
611
713
815

RN47
56

RN47
56

7 2
CN35BCN35B

81
CN32ACN32A

R299 56.2R299 56.2

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

RN40 10RN40 10

R312 56.2R312 56.2

2 1
C204C204

81
CN37ACN37A

R306 56.2R306 56.2

7 2
CN34BCN34B

110
211
313
414
59
612
715
816

RN48 56RN48 56

R276 10R276 10

63
CN31CCN31C

5 4
CN29DCN29D

1 2
C210C210

R332 56.2R332 56.2

R288 10R288 10

7 2
CN37BCN37B

5 4
CN35DCN35D

R287 10R287 10

2 1
C211C211 7 2

CN36BCN36B

R298 56.2R298 56.2

R290 10R290 1019
212
313
411
510
614
716
815

RN45 56RN45 56

R292 10R292 10

R300 56.2R300 56.2

R324 56.2R324 56.2

R281 10R281 10

81
CN36ACN36A

112
213
314
415
59
610
711
816

RN43 56RN43 56

5 4
CN37DCN37D

R304 56.2R304 56.2

81
CN29ACN29A

19
210
313
414
511
612
716
815

RN49 56RN49 56

63
CN29CCN29C

R285 10R285 10

1 2
C214C214

111
212
313
414
59
610
715
816

RN44 56RN44 56

R334 56.2R334 56.2

1 2
C221C221

7 2
CN33BCN33B

R284 10R284 10

5 4
CN33DCN33D

81
CN30ACN30A

111
212
313
416
59
610
715
814

RN51 56RN51 56

7 2
CN32BCN32B

7 2
CN29BCN29B

5 4
CN36DCN36D

R321 56.2R321 56.2

111
212
314
413
59
610
715
816

RN50 56RN50 56

2 1
C227C227

81
CN33ACN33A

R275 10R275 10

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

RN37 10RN37 10

112
211
313
415
59
610
714
816

RN46 56RN46 56

63
CN36CCN36C

R278 10R278 10

81
CN34ACN34A

R277 10R277 10
5 4

CN30DCN30D

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

10 7

RN38 10RN38 10

R289 10R289 10

5 4
CN34DCN34D

63
CN35CCN35C

R297 56.2R297 56.2

R331 56.2R331 56.2



8

8

7

7

6

6

5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

DDRE_RASn
DDRE_CASn
DDRE_WEn

DDRE_CSn

DDRE_A[12..0]

DDRE_BA[1..0]

DDRE_CKE1

DDRE_WRITEn

DDRE_SELn
DDRE_ROWn
DDRE_COLn

DDRE_BANK[1..0]

DDRE_CLKE1

DDRE_ADR[12..0]

DDRE_ADR8

DDRE_A2

DDRE_A12

DDRE_A9

DDRE_CSn

DDRE_A8

DDRE_ADR11

DDRE_A6
DDRE_A5

DDRE_A1

DDRE_BA0

DDRE_ADR0
DDRE_ADR1

DDRE_ROWn

DDRE_A0

DDRE_RASn

DDRE_COLn

DDRE_WEn

DDRE_CLKE

DDRE_ADR10

DDRE_A4

DDRE_BANK0

DDRE_A10

DDRE_ADR12

DDRE_ADR4
DDRE_ADR5

DDRE_A7

DDRE_A11

DDRE_CASn

DDRE_ADR7

DDRE_SELn

DDRE_CKE

DDRE_WRITEn

DDRE_BA1

DDRE_A3
DDRE_ADR2

DDRE_BANK1

DDRE_ADR3

DDRE_ADR6

DDRE_ADR9
DDRE_CKE

DDRE_CLKE

DDRE_CLKE1DDRE_CKE1

VTT

VTT

VTT

DDRE_WEn 21
DDRE_CASn 21
DDRE_RASn 21
DDRE_CSn 21

DDRE_A[12..0] 4,21

DDRE_BA[1..0] 21

DDRE_CKE1 21

DDRE_SELn 22

DDRE_COLn 22

DDRE_BANK[1..0] 22

DDRE_ROWn 22

DDRE_CLKE1 22

DDRE_WRITEn 22

DDRE_ADR[12..0] 22

DDRE_CKE 21

DDRE_CLKE 22
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NOTE: THE FOLLOWING BYPASS CAPS
ARE 0.1uF

NOTE: THE FOLLOWING BYPASS CAPS ARE TO
BE PLACED IN PARALLEL WITH EVERY OTHER
56.2 OHM PULL UP RESISTOR.

STRATIX INTERFACE

DDR I SDRAM DIMM INTERFACE

PLACE THE RESISTORS
WITHIN THIS BOX AS
CLOSE AS POSSIBLE TO
THE STRATIX DEVICE

PLACE THE
RESISTORS WITHIN
THIS BOX AS CLOSE
AS POSSIBLE TO THE
DDR DIMM

2 1
C225C225

R237 10R237 10

R305 56.2R305 56.2

R327 56.2R327 56.2

R251 10R251 10

2 1
C222C222 R317 56.2R317 56.2

R250 10R250 10

R301 56.2R301 56.2

R240 10R240 10

R256 10R256 10

1 2
C218C218

R302 56.2R302 56.2

1 2
C212C212

R329 56.2R329 56.2

R303 56.2R303 56.2

R319 56.2R319 56.2

2 1
C226C226

R241 10R241 10

R325 56.2R325 56.2

R322 56.2R322 56.2

R315 56.2R315 56.2

R313 56.2R313 56.2
R311 56.2R311 56.2

1 2
C216C216

R249 10R249 10

R307 56.2R307 56.2

R238 10R238 10

R328 56.2R328 56.2

R246 10R246 10

2 1
C232C232

R310 56.2R310 56.2R245 10R245 10

R314 56.2R314 56.2

R244 10R244 10

R248 10R248 10

R243 10R243 10

2 1
C202C202

R326 56.2R326 56.2

R247 10R247 10

R309 56.2R309 56.2

R236 10R236 10

R308 56.2R308 56.2

R318 56.2R318 56.2

1 2
C230C230

R253 10R253 10

R239 10R239 10

R255 10R255 10

1 2
C219C219

R254 10R254 10

R242 10R242 10

R252 10R252 10



8

8

7

7

6

6

5

5

4

4

3

3

2

2

1

1

E E

D D

C C

B B

A A

RS232A_TXD

RS232A_RXD
RS232A_RTS

PROTO1_IO[40..0]

FSE_D[31..0]

FLASH_CEn
FLASH_OEn

ENET_RDYRTNn
ENET_DATACSn
ENET_W_Rn

ENET_ADSn
ENET_AEN
ENET_IORn
ENET_IOWn
ENET_IOCHRDY
ENET_LDEVn
ENET_CYCLEn

RS232A_CTS

ENET_BEn[3..0]

ENET_INTRQ0

ENET_LCLK

RS232B_TXD

RS232B_RTS
RS232B_RXD

RS232B_CTS

DIG_1_DP
DIG_1_G
DIG_1_F
DIG_1_E
DIG_1_D
DIG_1_C
DIG_1_B

DIG_2_G
DIG_2_F
DIG_2_E
DIG_2_D
DIG_2_C
DIG_2_B
DIG_2_A

DIG_2_DP
DIG_1_A

CPLD_USER[1..0]

SYS_RESETn

PB[2..0]

FSE_A0
FSE_A1
FSE_A2
FSE_A3
FSE_A4
FSE_A5
FSE_A6
FSE_A7
FSE_A8
FSE_A9
FSE_A10
FSE_A11
FSE_A12
FSE_A13
FSE_A14
FSE_A15
FSE_A16
FSE_A17
FSE_A18
FSE_A19

FSE_D0
FSE_D1
FSE_D2
FSE_D3
FSE_D4
FSE_D5
FSE_D6
FSE_D7
FSE_D8
FSE_D9
FSE_D10
FSE_D11
FSE_D12
FSE_D13
FSE_D14
FSE_D15
FSE_D16
FSE_D17
FSE_D18
FSE_D19

FSE_A[26..0]

FLASH_WEn

FLASH_RDY_BSYn
FLASH_RESETn

MAX_LED[7..0]

SRAM_CSn
SRAM_OEn
SRAM_WEn

SRAM_BEn[3..0]

ENET_SRDYn
ENET_VLBUSn

S_SMB_CLK

REF_LOCK
SCRUZ_CARDSELn

S_SMB_DATA

S_OVERTEMPn
S_ALERTn

PROTO1_IO38
PROTO1_IO37

ENET_AEN
ENET_ADSn
ENET_BEn0

ENET_CYCLEn
ENET_DATACSn
ENET_INTRQ0
ENET_IOCHRDY
ENET_IORn
ENET_IOWn

ENET_BEn1
ENET_BEn2
ENET_BEn3

PROTO1_IO39

MAX_LED0
MAX_LED1
MAX_LED2
MAX_LED3
MAX_LED4
MAX_LED5
MAX_LED6
MAX_LED7
S_SMB_CLK
S_SMB_DATA
REF_LOCK

SCRUZ_CARDSELn

FSE_D20
FSE_D21
FSE_D22
FSE_D23
FSE_D24
FSE_D25
FSE_D26
FSE_D27
FSE_D28
FSE_D29
FSE_D30
FSE_D31

S_ALERTn
S_OVERTEMPn

FSE_A20
FSE_A21
FSE_A22
FSE_A23
FSE_A24
FSE_A25

ENET_SRDYn
ENET_VLBUSn

DIG_1_DP

ENET_LCLK

ENET_RDYRTNn

ENET_LDEVn

ENET_W_Rn
RS232A_TXD
RS232A_RTS
RS232A_RXD
RS232A_CTS

RS232B_RXD
RS232B_RTS
RS232B_TXD

RS232B_CTS

DIG_1_D
DIG_1_E

DIG_1_G

DIG_2_E
DIG_2_D

DIG_1_F

DIG_1_B

DIG_2_G
DIG_2_F

DIG_1_A

DIG_1_C

DIG_2_B
DIG_2_A

DIG_2_DP

DIG_2_C

CPLD_USER1
CPLD_USER0

PB1
PB2
SYS_RESETn

PB0

PROTO1_IO36
PROTO1_IO35

PROTO1_IO32
PROTO1_IO31

PROTO1_IO34
PROTO1_IO33

PROTO1_IO29
PROTO1_IO28

PROTO1_IO30

PROTO1_IO17
PROTO1_IO16

PROTO1_IO18

PROTO1_IO24
PROTO1_IO23

PROTO1_IO26
PROTO1_IO25

PROTO1_IO20
PROTO1_IO19

PROTO1_IO22
PROTO1_IO21

PROTO1_IO27

PROTO1_IO1
PROTO1_IO0

PROTO1_IO2

PROTO1_IO8
PROTO1_IO7

PROTO1_IO10
PROTO1_IO9

PROTO1_IO4
PROTO1_IO3

PROTO1_IO6
PROTO1_IO5

PROTO1_IO11

PROTO1_IO15
PROTO1_IO14

PROTO1_IO13
PROTO1_IO12

FLASH_RESETn

SRAM_CSn
SRAM_OEn
SRAM_WEn

SRAM_BEn1
SRAM_BEn2
SRAM_BEn3

FLASH_CEn

FLASH_WEn
FLASH_RDY_BSYn

FLASH_OEn

SRAM_BEn0

FSE_A26

PROTO1_IO40

3.3V_S_IO

ENET_RDYRTNn 27
ENET_DATACSn 27
ENET_W_Rn 27

PROTO1_IO[40..0] 26

FLASH_CEn 6,31

RS232A_TXD 30
RS232A_CTS 30

RS232A_RXD 30
RS232A_RTS 30

ENET_BEn[3..0] 27

ENET_ADSn 27

ENET_IORn 27
ENET_AEN 27

ENET_IOWn 27
ENET_IOCHRDY 27
ENET_LDEVn 27
ENET_CYCLEn 27

ENET_INTRQ0 27

ENET_LCLK 27

RS232B_RXD 30

RS232B_CTS 30
RS232B_TXD 30

RS232B_RTS 30

DIG_1_DP 28
DIG_1_G 28
DIG_1_F 28
DIG_1_E 28
DIG_1_D 28
DIG_1_C 28
DIG_1_B 28
DIG_1_A 28
DIG_2_DP 28
DIG_2_G 28

DIG_2_E 28
DIG_2_F 28

DIG_2_B 28
DIG_2_C 28
DIG_2_D 28

DIG_2_A 28

CPLD_USER[1..0] 6

PB[2..0] 29

SYS_RESETn 6,26,29

FSE_D[31..0] 6,27,31

FSE_A[26..0] 6,27,31

FLASH_WEn 6,31

FLASH_RDY_BSYn 6,31
FLASH_RESETn 6,31

SRAM_BEn[3..0] 31

SRAM_CSn 31
SRAM_OEn 31
SRAM_WEn 31

MAX_LED[7..0] 6

ENET_SRDYn 27
ENET_VLBUSn 27

REF_LOCK 7
SCRUZ_CARDSELn 26

S_SMB_CLK 4

S_SMB_DATA 4

S_OVERTEMPn 4
S_ALERTn 4

FLASH_OEn 6,31
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DEBUG PORT

RS-232 INTERFACE

BANK 5 BANK 6

ETHERNET/MAC INTERFACE

SHARED BUS AND FLASH INTERFACE

SEVEN SEGMENT DISPLAY

LED, DIPSWITCH INTERFACE

SRAM INTERFACE

CPLD INTERFACE
(3.3V LVTTL) (3.3V LVTTL)

DIFFIO_RX47nF3
DIFFIO_RX47pF4
DIFFIO_RX48nG3
DIFFIO_RX48pG4
DIFFIO_RX49nF1
DIFFIO_RX49pF2
DIFFIO_RX50nH3
DIFFIO_RX50pH4
DIFFIO_RX51nG1
DIFFIO_RX51pG2
DIFFIO_RX52nH1
DIFFIO_RX52pH2
DIFFIO_RX53nJ3
DIFFIO_RX53pJ4
DIFFIO_RX54nK4
DIFFIO_RX54pK3

DIFFIO_RX55nJ2
DIFFIO_RX55pJ1
DIFFIO_RX56nL1
DIFFIO_RX56pK2
DIFFIO_RX57n/RDN5M4
DIFFIO_RX57p/RUP5M5
DIFFIO_RX58nL2
DIFFIO_RX58pL3
DIFFIO_RX59nM2
DIFFIO_RX59pM3
DIFFIO_RX60nN3
DIFFIO_RX60pN4
DIFFIO_RX61nN1
DIFFIO_RX61pN2
DIFFIO_RX62nP3
DIFFIO_RX62pP4
DIFFIO_RX63nP1
DIFFIO_RX63pP2

DIFFIO_RX45nF5

DIFFIO_RX46pE1

DIFFIO_RX45pE4
DIFFIO_RX46nE2

DIFFIO_RX64nR3
DIFFIO_RX64pR4
DIFFIO_RX65nR1
DIFFIO_RX65pR2
DIFFIO_RX66nT2
DIFFIO_RX66pT1

DIFFIO_TX45n G7
DIFFIO_TX45p G8
DIFFIO_TX46n G6
DIFFIO_TX46p G5
DIFFIO_TX47n H8
DIFFIO_TX47p H7
DIFFIO_TX48n H5
DIFFIO_TX48p H6
DIFFIO_TX49n J7
DIFFIO_TX49p J8
DIFFIO_TX50n J5
DIFFIO_TX50p J6
DIFFIO_TX51n K8
DIFFIO_TX51p K7
DIFFIO_TX52n K5
DIFFIO_TX52p K6
DIFFIO_TX53n L6
DIFFIO_TX53p L7
DIFFIO_TX54n M6
DIFFIO_TX54p M7

DIFFIO_TX55n M8
DIFFIO_TX55p M9
DIFFIO_TX56n N10
DIFFIO_TX56p N9
DIFFIO_TX57n N5
DIFFIO_TX57p N6
DIFFIO_TX58n P9
DIFFIO_TX58p P10
DIFFIO_TX59n N7
DIFFIO_TX59p N8
DIFFIO_TX60n P6
DIFFIO_TX60p P5
DIFFIO_TX61n R10
DIFFIO_TX61p R9
DIFFIO_TX62n R5
DIFFIO_TX62p R6
DIFFIO_TX63n P7
DIFFIO_TX63p P8
DIFFIO_TX64n R7
DIFFIO_TX64p R8
DIFFIO_TX65n P11
DIFFIO_TX65p N11
DIFFIO_TX66n T11
DIFFIO_TX66p R11

U20E

EP1S40F1020

U20E

EP1S40F1020

DIFFIO_RX67nU5
DIFFIO_RX67pU6
DIFFIO_RX68nV2
DIFFIO_RX68pV1
DIFFIO_RX69nV4
DIFFIO_RX69pV3
DIFFIO_RX70nW2
DIFFIO_RX70pW1
DIFFIO_RX71nW4
DIFFIO_RX71pW3
DIFFIO_RX72nY2
DIFFIO_RX72pY1

DIFFIO_RX73nY4
DIFFIO_RX73pY3
DIFFIO_RX74nAA3
DIFFIO_RX74pAA2
DIFFIO_RX75nAB3
DIFFIO_RX75pAB2
DIFFIO_RX76n/RDN6AA4
DIFFIO_RX76p/RUP6AA5
DIFFIO_RX77nAC2
DIFFIO_RX77pAB1
DIFFIO_RX78nAD2
DIFFIO_RX78pAD1
DIFFIO_RX79nAD3
DIFFIO_RX79pAD4

DIFFIO_RX80nAC3
DIFFIO_RX80pAC4
DIFFIO_RX81nAE2
DIFFIO_RX81pAE1
DIFFIO_RX82nAE4
DIFFIO_RX82pAE3

DIFFIO_TX67n W11
DIFFIO_TX67p W12
DIFFIO_TX68n Y11
DIFFIO_TX68p Y12
DIFFIO_TX69n AB10
DIFFIO_TX69p AA11
DIFFIO_TX70n W8
DIFFIO_TX70p W7
DIFFIO_TX71n V8
DIFFIO_TX71p V7
DIFFIO_TX72n V5
DIFFIO_TX72p V6

DIFFIO_TX73n V9
DIFFIO_TX73p V10
DIFFIO_TX74n W10
DIFFIO_TX74p W9
DIFFIO_TX75n Y10
DIFFIO_TX75p Y9
DIFFIO_TX76n W5
DIFFIO_TX76p W6
DIFFIO_TX77n Y7
DIFFIO_TX77p Y8
DIFFIO_TX78n Y5
DIFFIO_TX78p Y6
DIFFIO_TX79n AA9
DIFFIO_TX79p AA8

DIFFIO_TX80n AA6
DIFFIO_TX80p AA7
DIFFIO_TX81n AB7
DIFFIO_TX81p AB6
DIFFIO_TX82n AC7
DIFFIO_TX82p AC8
DIFFIO_TX83n AC5
DIFFIO_TX83p AC6DIFFIO_RX83nAF2

DIFFIO_RX83pAF1
DIFFIO_TX84n AD8
DIFFIO_TX84p AD7
DIFFIO_TX85n AE6
DIFFIO_TX85p AE5
DIFFIO_TX86n AD6
DIFFIO_TX86p AD5

DIFFIO_RX84nAF4
DIFFIO_RX84pAF3
DIFFIO_RX85nAG1
DIFFIO_RX85pAG2
DIFFIO_RX86nAG4
DIFFIO_RX86pAG3
DIFFIO_RX87nAG7
DIFFIO_RX87pAG8
DIFFIO_RX88nAH2
DIFFIO_RX88pAH1
DIFFIO_RX89nAG5
DIFFIO_RX89pAH4

DIFFIO_TX87n AE7
DIFFIO_TX87p AE8
DIFFIO_TX88n AF5
DIFFIO_TX88p AF6
DIFFIO_TX89n AF8
DIFFIO_TX89p AF7

GPIO_B6_1 AC10GPIO_B6_0AB9

U20F

EP1S40F1020

U20F

EP1S40F1020
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8

7

7

6

6

5

5

4

4

3

3

2

2

1

1

E E

D D

C C

B B

A A

PROTO1_IO38 PROTO1_IO39

PROTO1_IO34 PROTO1_IO35
PROTO1_IO32 PROTO1_IO33
PROTO1_IO30

PROTO1_IO36

PROTO1_IO31
PROTO1_IO29

PROTO1_IO37

PROTO1_IO14

PROTO1_IO8

PROTO1_IO15

PROTO1_IO5PROTO1_IO4

PROTO1_IO0

PROTO1_IO24

PROTO1_IO3PROTO1_IO2

PROTO1_IO13

PROTO1_IO18

PROTO1_IO1

PROTO1_IO12
PROTO1_IO11

PROTO1_IO21
PROTO1_IO22

PROTO1_IO17

PROTO1_IO9

PROTO1_IO27

PROTO1_IO23

PROTO1_IO16

PROTO1_IO19

PROTO1_IO28

PROTO1_IO6

PROTO1_IO20

PROTO1_IO26

PROTO1_IO7

PROTO1_IO25

PROTO1_IO10

CLK_TO_SCRUZ

SCRUZ_CLK_OSC_A

CLK_FROM_SCRUZ

PROTO1_IO35

PROTO1_IO22

PROTO1_IO18

PROTO1_IO31

PROTO1_IO25

PROTO1_IO33

PROTO1_IO29
PROTO1_IO26

PROTO1_IO21
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10/100 Ethernet Interface
MAC/PHY

Integrated RJ45
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Seven Segment Displays & LEDs

LUMEX LDS-A324RI

BUFFER / DRIVER FOR SEVEN SEGMENT DISPLAYS

SEVEN SEGMENT DISPLAY B

THE RESISTOR PACKS ARE 10.0K OHMS
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Push Buttons / Dip Switches

DIPSWITCH

NOTE: THESE ARE 1K Resistors
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NOTE: THESE ARE 1K Resistors

PUSHBUTTON SWITCHES

DIPSWITCH

NOTE: THESE ARE 1K Resistors
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98 RN68HRN68H

R419 1KR419 1K1 2
S4S4

161 RN68ARN68A

1 2
S8S8

1
2
3
4
5
6
7
8

16
15
14
13
12
11
10
9

S2

Grayhill
76SB08

S2

Grayhill
76SB08

1
2
3
4
5
6
7
8

16
15
14
13
12
11
10
9

S3

Grayhill
76SB08

S3

Grayhill
76SB08

1 2
S5S5

143 RN68CRN68C

116 RN67FRN67F
107 RN68GRN68G

Ain1
Bin14
Cin3
Din12
Ein5
Fin10

V
D

D
16

V
S

S
8

Aout 15
Bout 2
Cout 13
Dout 4
Eout 11
Fout 6

OSCin7 OSCout 9

U34
MC14490
U34
MC14490

98 RN67HRN67H

143 RN52CRN52C

1 2
S9S9

R418 1KR418 1K

152 RN52BRN52B

116 RN52FRN52F

98 RN52HRN52H

107 RN67GRN67G

1 2
S6S6

R416
20K

R416
20K

134 RN67DRN67D

C441

0.001uF
X7R

C441

0.001uF
X7R

134 RN52DRN52D

2
1

C182

0.1uF

C182

0.1uF

R417 1KR417 1K

134 RN68DRN68D

152 RN67BRN67B

R338
20K

R338
20K

125 RN52ERN52E

125 RN68ERN68E

161 RN52ARN52A1
2
3
4
5
6
7
8

16
15
14
13
12
11
10
9

S1

Grayhill
76SB08

S1

Grayhill
76SB08

143 RN67CRN67C

107 RN52GRN52G



8

8

7

7

6

6

5

5

4

4

3

3

2

2

1

1

E E

D D

C C

B B

A A

RS232A1_CTS

RS232A1_RXD

RS232A1_TXD

RS232A_TXD

RS232A_RXD

RS232B1_RTS

RS232B1_CTS

RS232B_TXD

RS232B_RXD

RS232B1_RXD

RS232B1_RXD

RS232B1_TXD

RS232B1_TXD

RS232A1_RXD

RS232A1_TXD
RS232A1_RTS

3.3V

3.3V

3.3V

3.3V

RS232B_TXD25

RS232B_RTS 25
RS232B_RXD 25

RS232B_CTS25

RS232A_TXD25

RS232A_RTS 25
RS232A_RXD 25

RS232A_CTS25
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RS-232

Copyright (c) 2002, Altera Corporation.  All Rights Reserved.

RS232 LEVEL SHIFTER

RS232 ACTIVITY INDICATORS

TX

RX

PORT A

RS232 LEVEL SHIFTER

RS232 ACTIVITY INDICATORS

TX

RX

PORT B

Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121

DB9 CONNECTOR

DB9 CONNECTOR

C244
0.1uF
X5R

C244
0.1uF
X5R

C243
0.1uF
X5R

C243
0.1uF
X5R

C260
0.1uF
X5R

C260
0.1uF
X5R

AC

D5
LED YELLOW
D5
LED YELLOW

R344 56.2R344 56.2

C237
0.1uF
X5R

C237
0.1uF
X5R

C252
0.1uF
X5R

C252
0.1uF
X5R

VCC 16
V+ 2
V- 6

GND 15

TX1OUT 14
TX2OUT 7

RX1IN 13
RX2IN 8

C1+1
C1-3
C2+4
C2-5

TX1IN11
TX2IN10

RX1OUT12
RX2OUT9

U1

LTC1386

U1

LTC1386

GND22 RI18

RTS17

CTS16

DCE15 GND21 SD 10

TXD 11

RXD 12

DTE 13

GND 14

J12B

Conn_Dsub_9pin_double

J12B

Conn_Dsub_9pin_double

C261
0.1uF
X5R

C261
0.1uF
X5R

VCC 16
V+ 2
V- 6

GND 15

TX1OUT 14
TX2OUT 7

RX1IN 13
RX2IN 8

C1+1
C1-3
C2+4
C2-5

TX1IN11
TX2IN10

RX1OUT12
RX2OUT9

U3

LTC1386

U3

LTC1386

C242
0.1uF
X5R

C242
0.1uF
X5R

R341 56.2R341 56.2

R342 56.2R342 56.2 AC

D4
LED YELLOW
D4
LED YELLOW

AC

D3
LED YELLOW
D3
LED YELLOW

C241
0.1uF
X5R

C241
0.1uF
X5R

C258
0.1uF
X5R

C258
0.1uF
X5R

R343 56.2R343 56.2

GND20 RI9

RTS8

CTS7

DCE6 GND19 SD 1

TXD 2

RXD 3

DTE 4

GND 5

J12A

Conn_Dsub_9pin_double

J12A

Conn_Dsub_9pin_doubleAC

D2
LED YELLOW
D2
LED YELLOW

C259
0.1uF
X5R

C259
0.1uF
X5R



8

8

7

7

6

6

5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

FSE_D1

FSE_A16

FSE_D4

FSE_D12

FSE_D9

FSE_A15

FSE_D2

FSE_D13

FSE_A2

FSE_A7

SRAM_WEn

SRAM_CSn

FSE_A11
FSE_D8

FSE_A12

FSE_A17

FSE_A6

FSE_D6

FSE_D[31..0]

FSE_A19

SRAM_BEn1

FSE_D3

FSE_D10
FSE_A13

FSE_D5

FSE_D14

FSE_A4

FSE_D7

FSE_A5

SRAM_BEn[3..0]

FSE_A[26..0]

SRAM_WEn

FSE_A9

FSE_A18

SRAM_OEn

SRAM_OEn

FSE_D11

FSE_A8

FSE_A14

SRAM_BEn0

FSE_D0

FSE_D15

FSE_A3

FSE_A10

SPGM2
PGM2

FSE_D1
FSE_D2
FSE_D3

FSE_D5
FSE_D6

FSE_D4

FSE_D7

FSE_A0

FLASH_WEn
FLASH_OEn

FLASH_BYTEn
FLASH_RESETn

FLASH_CEn

PGM0

PGM1

FLASH_RDY_BSYn

FSE_D0

FLASH_WPn

SPGM0

SPGM1

FSE_A18

FSE_D22

FSE_A17

FSE_A3

FSE_D21
FSE_D20

FSE_A10
FSE_D23

SRAM_OEn

SRAM_BEn3

FSE_A16

SRAM_WEn

SRAM_CSn

FSE_D30
FSE_A15

FSE_D17

FSE_A9

FSE_A12

FSE_A8

FSE_D25

FSE_D19FSE_A5

FSE_D16

SRAM_BEn2

FSE_A13

FSE_A7

FSE_D28

FSE_D24

FSE_D18

FSE_A11

FSE_D29

FSE_D27

FSE_A6

FSE_A4

FSE_D31

FSE_D26

FSE_A19

FSE_A14

FSE_A2

FLASH_OEn
FLASH_BYTEn

FLASH_CEn

FLASH_RESETn
FLASH_WEn

FLASH_RDY_BSYn

SPGM[2..0]

PGM[2..0]

FLASH_WPn

FLASH_BYTEn

FLASH_CEn

FLASH_OEn

FLASH_WEn

FSE_A24

FSE_A25

FSE_A3

FSE_A1
FSE_A2

FSE_A5
FSE_A4

FSE_A7
FSE_A6

FSE_A10
FSE_A11

FSE_A8
FSE_A9

FSE_A13
FSE_A12

FSE_A16
FSE_A17

FSE_A14
FSE_A15

FSE_A19
FSE_A18

FSE_A22

FSE_A20
FSE_A21

FSE_A23

FSE_A26

3.3V

3.3V
3.3V

3.3V

3.3V

3.3V

3.3V

3.3V

3.3V

3.3V

3.3V

3.3V

3.3V

FSE_D[31..0] 6,25,27

SRAM_OEn 25

SRAM_WEn 25

FSE_A[26..0] 6,25,27

SRAM_BEn[3..0] 25

SRAM_CSn25

FLASH_CEn 6,25
FLASH_WEn 6,25

FLASH_BYTEn 6

FLASH_RESETn 6,25
FLASH_RDY_BSYn 6,25

FLASH_OEn 6,25

SPGM[2..0] 6

PGM[2..0] 6
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SRAM and Flash Memory

One bank of 256K x 32 SRAM (two 256K x 16
parts in parallel) = 1Mbyte of SRAM

Altera Corporation, 9330 Scranton Rd #400, San Diego, CA 92121

1
2

C6
0.1uF
C6
0.1uF

1
2

C82
0.1uF
C82
0.1uF

R167 1KR167 1K

R387

1K

R387

1K

3

2
1

8
4

-

+

U9A

LM6152ACM

-

+

U9A

LM6152ACM

1
2

C136
0.1uF
C136
0.1uF

1
2

C128
0.1uF
C128
0.1uF

R389
2K

R389
2K

2
1

C197
0.1uF
C197
0.1uF

3

2
1

8
4

-

+

U14A

LM6152ACM

-

+

U14A

LM6152ACM

R48 1KR48 1K

A031
A126
A225
A324
A423
A522
A621
A720
A810
A99
A108
A117
A126
A135
A144
A153
A1654
A1719
A1818

CE32
OE34
WE13
RESET14
BYTE53

D0 35
D1 37
D2 39
D3 41
D4 44
D5 46
D6 48
D7 50
D8 36
D9 38

D10 40
D11 42
D12 45
D13 47
D14 49

D15_A_1 51

RY/BY 17

VCC 43

VSS1 33
VSS2 52

A1911
A2012

WP/ACC 16A222

NC1 1
NC2 27
NC3 28

NC6 56NC5 55NC4 30

A2115

VIO 29

U19

AM29LV128MH113REI

U19

AM29LV128MH113REI

2
1

C73
0.1uF
C73
0.1uF

R151 1KR151 1K

1
2

C196
0.1uF
C196
0.1uF

R75 1KR75 1K

R373
2K

R373
2K

R374

1K

R374

1K

CS_n6

VCC3_3 11

GND 34

WE_n17

VCC3_3 33

GND 12

BLE_n39
BHE_n40

OE_n41

D0 7
D1 8
D2 9
D3 10
D4 13
D5 14
D6 15
D7 16
D8 29
D9 30

D10 31
D11 32
D12 35
D13 36
D14 37
D15 38

A01
A12
A23
A34
A45
A518
A619
A720
A821
A922
A1023
A1124
A1225
A1326
A1427
A1542

NC 28A1643
A1744

U30

IDT71V416S

U30

IDT71V416S
CS_n6

VCC3_3 11

GND 34

WE_n17

VCC3_3 33

GND 12

BLE_n39
BHE_n40

OE_n41

D0 7
D1 8
D2 9
D3 10
D4 13
D5 14
D6 15
D7 16
D8 29
D9 30

D10 31
D11 32
D12 35
D13 36
D14 37
D15 38

A01
A12
A23
A34
A45
A518
A619
A720
A821
A922
A1023
A1124
A1225
A1326
A1427
A1542

NC 28A1643
A1744

U2

IDT71V416S

U2

IDT71V416S

R138 1KR138 1K

R89
10K
R89
10K

R385
10K
R385
10K

R2
5.6K
R2
5.6K

R386
2K

R386
2K

R388

1K

R388

1K

1
2

C24
0.1uF
C24
0.1uF

5

6
7

8
4

-

+

U14B

LM6152ACM

-

+

U14B

LM6152ACM

R372
10K
R372
10K


