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Introduction
T

he ispX
P

LD
 E

valuation B
oard is a platform

 to evaluate the Lattice ispX
P

LD
 device. T

he board features a 512-
m

acrocell ispX
P

LD
 device. C

onnectors are provided to access general purpose I/O
s. Term

ination is provided for
selected I/O

s for LV
D

S
 operation.

F
eatures

•
P

ow
er m

anagem
ent provided via Lattice ispPA

C
® P

ow
er M

anager device

•
O

n-board 20M
H

z oscillator

•
M

ultiple integrated Low
 D

rop-O
ut (LD

O
) regulators provide pow

er from
 single 5V

 supply

•
Labeled test-points allow

 current m
easurem

ent of each individual supply

•
ispV

M
™

 program
m

ing support

•
Jum

perless im
plem

entation

•
ispD

O
W

N
LO

A
D

® C
able (pD

S
4102-D

L2) included

F
ig

u
re 1. isp

X
P

L
D

 E
valu

atio
n

 B
o

ard
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E
lectrical, M

echanical and E
nvironm

ental S
pecifications

T
he nom

inal board dim
ensions are 4.5 inches by 5 inches. T

he environm
ental specifications are as follow

s:

•
O

perating tem
perature: 0°C

 to 55°C

•
S

torage tem
perature: -40°C

 to 75°C

•
H

um
idity: <

 95%
 w

ithout condensation

•
5V

D
C

 input, accessible via banana jacks or the included 5V, 4A
 A

C
 adapter

H
oles are included at the corners of the P

C
B

 to provide attachm
ent of vertical stand-offs. T

he pads at these holes
are electrically floating.

R
esources relating to the ispX

P
LD

 evaluation board, including a sim
ple dem

onstration design, can be found on the
Lattice w

eb site at w
w

w
.latticesem

i.com
.

Tab
le 1. E

m
b

ed
d

ed
 F

u
n

ctio
n

s

ispPA
C

-P
O

W
R

1208 P
ow

er M
anager D

evice
T

he P
ow

er M
anager device controls the sequencing and m

onitoring of the various independent pow
er supplies

available on the ispX
P

LD
 board. E

ach supply can be activated in stages, w
ith program

m
able delay increm

ents. A
s

the P
ow

er M
anager device enables each LD

O
, a corresponding LE

D
 deactivates for visual confirm

ation.

T
he P

ow
er M

anager design and JE
D

E
C

 files can be dow
nloaded from

 the Latttice w
eb site. T

he device is shipped
preprogram

m
ed w

ith this default configuration.

F
or a com

plete description of the operation of the ispPA
C

-P
O

W
R

1208 device and the default design used on this
board, refer to the ispPA

C
-P

O
W

R
1208 data sheet and PA

C
-D

esigner ® docum
entation (PA

C
-D

esigner is the design
softw

are for the ispPA
C

-P
O

W
R

1208). T
hese are available on the Lattice w

eb site at w
w

w
.latticesem

i.com
.

V
C

C
O

 C
onfigurations

T
he ispX

P
LD

 device supports m
ultiple I/O

 standards, and features individual I/O
 bank supply pins for sim

ultaneous
support of different interfaces. T

he ispX
P

LD
 evaluation board is set by default to supply 2.5V

 to all I/O
 banks. T

his
is adjustable via the addition of resistors. F

or alternate supply levels, specific resistor values can be installed as
described in F

igure 2.

D
escription

S
ource

ispX
P

LD
 P

in
N

otes

 

20M
H

z clock
O

n-board oscillator
G

C
LK

0 (H
2)

3.3V
 T

T
L output

R
eset

ispPA
C

 device
G

lobal R
S

T
 (J11) A

N
D

 I/O
 pin R

9
A

ctive low
 by default, program

m
able via ispPA

C
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F
ig

u
re 2. I/O

 Vo
ltag

e A
d

ju
stm

en
ts

Tab
le 2. V

C
C

O
X

 L
D

O
 A

d
ju

stm
en

ts

 

R
esistor num

bers and physical locations can be found in the schem
atic and bottom

 silkscreen draw
ing, in A

ppen-
dix B

 of this docum
ent.

 

S
w

itches

 

O
ne push-button reset sw

itch (S
W

1) is provided to force a reset of the ispPA
C

-P
O

W
R

1208 device. W
hen this

sw
itch is activated, the pow

er-up cycle of the ispPA
C

-P
O

W
R

1208 device is re-started. T
his, in turn, cycles pow

er to
the rest of the board. T

he ispX
P

LD
 device contains pow

er-on reset circuitry, for predicable initialization.

 

P
rogram

m
ing H

eaders

 

S
eparate 1x8 headers are provided to allow

 independent configuration of the ispX
P

LD
 and ispPA

C
 devices. P

in 1
of both headers is V

C
C

 (red w
ire from

 dow
nload cable). Table 3 show

s the program
m

ing header locations.

 

Tab
le 3. P

ro
g

ram
m

in
g

 C
o

n
n

ecto
rs

 

V
C

C
O

X
R

 F
ixed TO

P
R

 F
ixed B

O
T

R
 U

ser TO
P

R
 U

ser B
O

T

 

2.5V
127.0K

110.0K
D

N
P

D
N

P

3.3V
127.0K

110.0K
D

N
P

200.0K

1.8V
127.0K

110.0K
110.0K

D
N

P

1.5V
127.0K

110.0K
402K

D
N

P

 

C
onnector

Target D
evice

 

JTA
G

 C
onnector P

1
ispPA

C
-P

O
W

R
1208

JTA
G

 C
onnector P

2
ispX

P
LD

F
rom

 LD
O

 O
utput

R
 F

ixed T
O

P

R
 F

ixed B
O

T

R
 U

ser T
O

P

R
 U

ser B
O

T

U
ser-installable 

voltage set resistors

T
o LD

O
 F

B
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I/O
 C

onnectors

 

C
onnectivity for general-purpose I/O

 pins is provided by both 2m
m

 D
IP

 headers and M
ictor connectors on the

underside of the board. Tables 4 through 7 provide locations for the ispX
P

LD
 I/O

s.

 Tab
le 4. I/O

 B
an

k 0 

 

P
4 (2m

m
)

J4 (M
ictor)

D
escription

ispX
P

LD
 

P
in

N
otes

 

1
1

G
C

LK
0

H
2

U
npopulated S

eries R
esistor for 2m

m
 H

eader

2
2

G
N

D
-

3
3

M
30_91N

_IO
B

0_LV
D

B
7

100-ohm
 LV

D
S

 Term
ination

4
4

M
26_92N

_IO
B

0_LV
D

D
7

100-ohm
 LV

D
S

 Term
ination

5
5

M
28_91P

_IO
B

0_LV
D

A
7

100-ohm
 LV

D
S

 Term
ination

6
6

M
24_92P

_IO
B

0_LV
D

C
7

100-ohm
 LV

D
S

 Term
ination

7
7

M
22_93N

_IO
B

0_LV
D

B
6

100-ohm
 LV

D
S

 Term
ination

8
8

M
20_94N

_IO
B

0_LV
D

E
6

100-ohm
 LV

D
S

 Term
ination

9
9

M
21_93P

_IO
B

0_LV
D

E
7

100-ohm
 LV

D
S

 Term
ination

10
10

M
18_94P

_IO
B

0_LV
D

A
6

100-ohm
 LV

D
S

 Term
ination

11
11

M
10_96P

_IO
B

0_LV
D

A
3

100-ohm
 LV

D
S

 Term
ination

12
12

M
6_97P

_IO
B

0_LV
D

B
3

100-ohm
 LV

D
S

 Term
ination

13
13

M
12_96N

_IO
B

0_LV
D

B
5

100-ohm
 LV

D
S

 Term
ination

14
14

M
8_97N

_IO
B

0_LV
D

B
4

100-ohm
 LV

D
S

 Term
ination

15
15

M
4_98P

_IO
B

0_LV
D

C
6

100-ohm
 LV

D
S

 Term
ination

16
16

M
0_99P

_IO
B

0_LV
D

D
6

100-ohm
 LV

D
S

 Term
ination

17
17

M
5_98N

_IO
B

0_LV
D

C
5

100-ohm
 LV

D
S

 Term
ination

18
18

M
2_99N

_IO
B

0_LV
D

D
5

100-ohm
 LV

D
S

 Term
ination

19
19

N
4_107P

_IO
B

0_LV
D

B
2

100-ohm
 LV

D
S

 Term
ination

20
20

112P
_IO

B
0_LV

D
T

D
2

21
21

M
5_107N

_IO
B

0_LV
D

A
2

100-ohm
 LV

D
S

 Term
ination

22
22

112N
_IO

B
0_LV

D
T

E
3

23
-

G
N

D
-

24
-

G
N

D
-

25
25

117P
_IO

B
0_LV

D
T

E
1

26
26

118P
_IO

B
0_LV

D
T

F
5

27
29

117N
_IO

B
0_LV

D
T

D
1

28
28

118N
_IO

B
0_LV

D
T

F
4

29
29

119P
_IO

B
0_LV

D
T

F
2

30
30

120P
_IO

B
0_LV

D
T

G
1

31
31

119N
_IO

B
0_LV

D
T

E
2

32
32

120N
_IO

B
0_LV

D
T

F
1

33
33

121P
_IO

B
0_LV

D
T

G
5

34
34

122P
_IO

B
0_LV

D
T

G
4

35
35

121N
_IO

B
0_LV

D
T

F
3

36
36

122N
_IO

B
0_LV

D
T

H
5

37
37

123P
_IO

B
0_LV

D
T

H
3

38
-

124P
_IO

B
0_LV

D
T

H
1

39
38

123N
_IO

B
0_LV

D
T

G
3
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40
-

124N
_IO

B
0_LV

D
T

G
2

41
-

O
24_110P

_IO
B

0
C

1

42
-

G
N

D
-

43
-

O
24_110N

_IO
B

0
B

1

44
-

M
14_95P

_IO
B

0
A

4

45
-

O
24_109P

_IO
B

0
E

4

46
-

O
20_111P

_IO
B

0
C

2

47
-

O
24_109N

_IO
B

0
C

4

48
-

O
22_111N

_IO
B

0
D

3

49
-

G
N

D
-

50
-

G
N

D
-

 

Tab
le 5. I/O

 B
an

k 1 

 

P
5(2m

m
)

J5(M
ictor)

D
escription

ispX
P

LD
 

P
in

N
otes

 

1
1

G
C

LK
1

J2

2
2

G
N

D
-

3
3

A
0_D

ATA
0_0N

_IO
B

1
K

3

4
4

A
2_D

ATA
1_0N

_IO
B

1
J3

5
5

A
4_D

ATA
2_0N

_IO
B

1
J5

6
6

A
6_D

ATA
3_0N

_IO
B

1
J4

7
7

A
8_D

ATA
4_0N

_IO
B

1
L2

8
8

A
10_D

ATA
5_0N

_IO
B

1
M

1

9
9

A
12_D

ATA
6_0N

_IO
B

1
K

4

10
10

A
14_D

ATA
7_0N

_IO
B

1
L3

11
11

A
16_IN

IT
F

_4P
_IO

B
1

K
5

12
12

A
18_C

S
F

_4N
_IO

B
1

L5

13
13

A
20_R

E
A

D
_5P

_IO
B

1
N

1

14
14

A
22_C

C
LK

_5N
_IO

B
1

M
2

15
15

P
G

M
F

R
3

10k-ohm
 R

esistor to V

 

C
C

J

 16
16

D
O

N
E

M
4

D
rives LE

D
, see S

chem
atic F

igure 8

17
17

C
F

G
0

L8
10k-ohm

 R
esistor to V

 

C
C

J

 18
18

G
N

D
-

19
19

B
2_8N

_IO
B

1
P

2

20
20

B
0_8P

_IO
B

1
N

2

21
21

B
5_9N

_IO
B

1
R

2

22
22

B
4_9P

_IO
B

1
R

1

23
23

B
8_10N

_IO
B

1
T

3

24
24

B
6_10P

_IO
B

1
T

2

25
25

B
16_11N

_IO
B

1
P

4

26
26

B
14_11P

_IO
B

1
N

3

27
27

B
20_12N

_IO
B

1
M

6

 

Tab
le 4. I/O

 B
an

k 0 (C
o

n
tin

u
ed

)

 

P
4 (2m

m
)

J4 (M
ictor)

D
escription

ispX
P

LD
 

P
in

N
otes
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28
28

B
18_12P

_IO
B

1
N

5

29
29

B
24_13P

_IO
B

1
T

4

30
36

B
22_IO

B
1

P
5

31
31

B
28_14P

_IO
B

1
R

4

32
30

B
26_13N

_IO
B

1
T

5

33
33

C
0_15P

_IO
B

1
R

5

34
32

B
30_14N

_IO
B

1
N

6

35
35

C
12_IO

B
1

M
7

36
34

C
2_15N

_IO
B

1
P

6

37
37

C
18_18N

_IO
B

1
R

6

38
38

C
16_18P

_IO
B

1
T

6

39
-

C
26_19N

_IO
B

1
R

7

40
-

C
24_19P

_IO
B

1
T

7

41
-

D
0_20N

_IO
B

1
P

7

42
-

C
28_20P

_IO
B

1
N

7

43
-

D
4_21N

_IO
B

1
R

8

44
-

D
2_21P

_IO
B

1
T

8

45
-

D
8_22N

_IO
B

1
P

8

46
-

D
6_22P

_IO
B

1
M

8

47
-

D
16_23N

_IO
B

1
M

9

48
-

D
12_23P

_IO
B

1
N

8

49
-

G
N

D
-

50
-

G
N

D
-

 

Tab
le 6. I/O

 B
an

k 2 

 

P
6(2m

m
)

J6(M
ictor)

D
escription

ispX
P

LD
 

P
in

N
otes

 

1
-

G
N

D
-

2
-

G
N

D
-

3
1

E
0_27P

_IO
B

2
T

11
24.9-ohm

 S
eries R

esistor

4
2

E
2_27N

_IO
B

2
T

12
24.9-ohm

 S
eries R

esistor

5
3

E
4_28P

_IO
B

2
P

10
24.9-ohm

 S
eries R

esistor

6
4

E
6_28N

_IO
B

2
R

10
24.9-ohm

 S
eries R

esistor

7
5

E
8_29P

_IO
B

2
R

11
49.9-ohm

 R
esistor to V

 

C
C

O
C

 

8
6

E
10_29N

_IO
B

2
M

10
49.9-ohm

 R
esistor to V

 

C
C

O
C

 

9
7

E
12_30P

_IO
B

2
M

11
49.9-ohm

 R
esistor to V

 

C
C

O
C

 

10
8

E
16_30P

_IO
B

2
T

13
49.9-ohm

 R
esistor to V

 

C
C

O
C

 

11
9

E
18_IO

B
2

P
11

12
10

G
N

D
-

13
11

E
24_32N

_IO
B

2
R

13

14
12

E
22_32P

_IO
B

2
R

12

15
13

E
28_33N

_IO
B

2
T

15

 

Tab
le 5. I/O

 B
an

k 1 (C
o

n
tin

u
ed

)

 

P
5(2m

m
)

J5(M
ictor)

D
escription

ispX
P

LD
 

P
in

N
otes
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16
14

E
26_33P

_IO
B

2
N

11

17
15

F
2_34N

_IO
B

2
N

12

18
16

F
0_34P

_IO
B

2
R

14

19
17

F
6_35N

_IO
B

2
R

15

20
18

F
4_35P

_IO
B

2
P

12

21
19

G
6_42N

_IO
B

2
P

15

22
20

G
4_42P

_IO
B

2
P

13

23
21

G
O

E
0

H
11

24
22

G
N

D
-

25
23

G
10_43N

_IO
B

2
P

14

26
24

G
8_43P

_IO
B

2
M

13

27
25

G
22_46N

_IO
B

2
P

16

28
26

G
20_46P

_IO
B

2
R

16

29
27

G
26_47N

_IO
B

2
N

14

30
28

G
24_47P

_IO
B

2
N

15

31
29

G
30_48N

_IO
B

2
M

16

32
30

G
28_48P

_IO
B

2
N

16

33
31

H
0_49N

_IO
B

2
M

15

34
32

H
0_49P

_IO
B

2
M

14

35
-

G
N

D
-

36
-

G
N

D
-

37
33

H
10_51N

_IO
B

2
L12

38
34

H
8_51P

_IO
B

2
L13

39
35

H
14_52N

_IO
B

2
L16

40
36

H
12_52P

_IO
B

2
L15

41
37

H
20_53N

_IO
B

2
K

15

42
38

H
16_53P

_IO
B

2
L14

43
-

H
22_54N

_IO
B

2
K

12

44
-

H
12_54P

_IO
B

2
K

14

45
-

H
26_55N

_IO
B

2
J13

46
-

H
12_55P

_IO
B

2
K

13

47
-

H
30_56N

_IO
B

2
J12

48
-

H
12_56P

_IO
B

2
J14

49
-

G
N

D
-

50
-

G
N

D
-

 

Tab
le 7. I/O

 B
an

k 3  

P
7(2m

m
)

J7(M
ictor)

D
escription

ispX
P

LD
 

P
in

N
otes

 

1
1

G
N

D
-

2
2

G
N

D
-

3
3

I30_57N
_IO

B
3

H
14

 

Tab
le 6. I/O

 B
an

k 2 (C
o

n
tin

u
ed

)

 

P
6(2m

m
)

J6(M
ictor)

D
escription

ispX
P

LD
 

P
in

N
otes
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4
4

I28_57P
_IO

B
3

G
16

5
5

I26_58N
_IO

B
3

G
15

6
6

I24_P
LLF

B
K

1_58P
F

15

7
7

I22_P
LLR

S
T

1_59N
H

12

8
8

I20_59P
_IO

B
3

G
14

9
9

I28_60N
_IO

B
3

F
16

10
10

I16_60P
_IO

B
3

E
16

11
11

I14_61N
_IO

B
3

G
13

12
12

I12_61P
_IO

B
3

G
12

13
13

I10_62N
_IO

B
3

F
14

14
14

I8_C
LK

O
U

T
1_62P

_IO
B

3
E

15

15
15

I6_63N
_IO

B
3

F
12

16
16

I4_63P
_IO

B
3

F
13

17
17

I2_64N
_IO

B
3

D
16

18
18

IO
_64P

_IO
B

3
D

15

19
19

J14_69N
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T
he top side of the board also contains a 14-pin header, w
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2mm Header – I/O Bank 3

Mictor Header – I/O Bank 3XPLD I/O Banks 2, 3

Banks 2, 3 I/O and Headers
(Labeled Bank 3 and Bank 4 on PWB Silkscreen)

2mm Header – I/O Bank 2

Mictor Header – I/O Bank 2
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