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Introduction
LatticeECP3 Video Protocol Board includes a daughter card connection to support applications that can be imple-
mented using SERDES. This daughter card connection includes three connectors for the signals of a whole 
SERDES quad, the control/status signals and the power/ground pins.

The HDMI Mezzanine Card is a LatticeECP3 Video Protocol Board daughter card designed for demonstrating the 
Lattice HDMI/DVI solution using LatticeECP3 SERDES. The scope of this user’s guide covers only revision B of the 
HDMI Mezzanine Card. Please refer to EB52, LatticeECP3 Video Protocol Board Revision C User’s Guide for more 
information about the LatticeECP3 device connection to the daughter card.

As shown in Figure 1, this card uses Single-Link 19-pin HDMI Type-A connectors. If using passive HDMI-to-DVI 
cables, this card can also be used to support DVI video.

Figure 1. HDMI Mezzanine Card

Features
• Supports two different HDMI/DVI input paths, with or without the cable equalizer

• Supports HDMI/DVI output with TMDS level shifter

• TOSLINK fiber optic receiving module for S/PDIF audio input

• Headers for HPD, CEC controls and the EDID signals

• ESD protection devices for both HDMI/DVI inputs and HDMI/DVI outputs

Functional Description
There are four transmit channels and four receive channels in each of the LatticeECP3 SERDES quads. For imple-
menting a Single Link HDMI or DVI interface, which includes three data channels and one clock channel, all four 
transmit channels and three receive channels are used. The clock channel on the receive side is connected to the 
dedicated SERDES differential reference clock pins. Since the common mode voltage of the HDMI/DVI TMDS sig-

www.latticesemi.com/dynamic/view_document.cfm?document_id=36568
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nals is different from the SERDES CML signals, and the TMDS coding scheme maintains the DC balance of the 
signal, the AC coupling capacitors are used to block the DC component of the driving signal.

Figure 2 shows the functional block diagram of the HDMI Mezzanine Card. For validation purposes, this card is 
designed to include two HDMI/DVI input ports. One of these input paths has a TMDS cable equalizer and the other 
does not. The signals of both paths will go into the 2-to-1 TMDS MUX, then the AC coupling capacitors to the 
SERDES input pins. Depending on which pins a shunt is installed on a 3-pin header, one of the two inputs will be 
selected and the signals will be fed to the SERDES.

For meeting the HDMI/DVI’s strict electrical compliance test specification, a TMDS level shifter is added to the out-
put path. This level shifter can be removed if the design does not have this requirement. The ESD protector is 
added on both the input and output HDMI/DVI ports. Other than the HDMI/DVI, an S/PDIF input interface is also 
included for bringing in a digital audio stream through the TOSLINK connector.

Figure 2. Functional Block Diagram
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Figure 3 shows the HDMI Mezzanine Card installed on the LatticeECP3 Video Protocol Board. The two cables are 
the HDMI cables connecting to J1 (HDMI/DVI input) and J3 (HDMI/DVI output) of the daughter card. A 12 mm tall 
standoff is recommended for securing the HDMI Mezzanine Card on the LatticeECP3 Video Protocol Board 
through screws.
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Figure 3. HDMI Mezzanine Card Installed on the LatticeECP3 Video Protocol Board

Header Settings
This section describes the header settings on the HDMI Mezzanine Card. However, since the card uses SERDES 
quad C when plugging into the LatticeECP3 Video Protocol Board, the VCCOB and the VCCIB of SERDES quad C 
need to be powered properly. Please make sure shuts are installed on J18 and J22 of the LatticeECP3 Video Pro-
tocol Board.

As mentioned previously, the selection of the two HDMI/DVI inputs is done by a 3-pin header. Table 1 shows the 
locations of where the shunt should be installed.

Table 1. MUX Selection Control

HDMI/DVI 
Input Mode MUX Select

Shunt Installation 
on H13

J1 Equalized HDMI/DVI Input High Pin 1/Pin 2

J2 Non-Equalized HDMI/DVI Input Low Pin 2/Pin 3

Other than the TMDS clock and data pairs, the HDMI/DVI interface includes CEC, HPD and the DDC clock and 
data signals. By installing shuts on different locations of the 12 headers, these signals can be selected to be 
bypassed from the HDMI/DVI input to the HDMI/DVI output, or they can be selected to be connected to the 
LatticeECP3 FPGA on the LatticeECP3 Video Protocol Board.

Figure 4 shows the locations of these 12 headers on the HDMI Mezzanine Card and the signals these headers 
control. The 12 headers are divided into four groups as shown in Figure 4. Each group includes three headers for 
controlling one of the four signals. The black square is used to indicate pin 1 of each header.
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Figure 4. Headers for CEC, HDP, S Settings, LatticeECP3 Video Protocol Board
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Figure 5 is a conceptual connection of the header connections. This applies to all four signals. An example of the 
connection is shown in Figure 6. In this example, the shunts are installed on pin1/pin 2 of H9 ~ H12 and pin2/pin3 
of H1 ~ H4. This will bypass the four signals between J1 and J3.



6

HDMI Mezzanine Card – Revision B
 User’s Guide 

Figure 5. Conceptual Connection for Headers H1 to H12
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Figure 6. Example for Bypassing CEC, HPD, SDA, SCL Between J1 and J3
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Technical Support Assistance
Hotline: 1-800-LATTICE (North America)

+1-503-268-8001 (Outside North America)
e-mail: techsupport@latticesemi.com
Internet: www.latticesemi.com

Revision History
Date Version Change Summary

September 2010 01.0 Initial release.

September 2012 01.1 Added Appendix B. Hardware Variants.

Updated document with new corporate logo.

© 2012 Lattice Semiconductor Corp. All Lattice trademarks, registered trademarks, patents, and disclaimers are as 
listed at www.latticesemi.com/legal. All other brand or product names are trademarks or registered trademarks of 
their respective holders. The specifications and information herein are subject to change without notice. 

http://www.latticesemi.com/corporate/legal/index.cfm
http://www.latticesemi.com/
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Appendix A. Schematic
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Figure 7. Cover Page
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Figure 8. Revision History
5 5

4 4

3 3

2 2

1 1

D
D

C
C

B
B

A
A

T
itl

e

S
iz

e
D

oc
um

en
t N

um
be

r
R

ev

D
at

e:
S

he
et

of

G
D

A
 T

ec
hn

ol
og

ie
s 

Lt
d,

L 
&

 T
 In

fo
te

ch
 P

ar
k,

M
ou

nt
 P

oo
na

m
al

le
e 

R
oa

d,
M

an
ap

ak
ka

m
, C

h 
89

T
el

:  
91

-4
4-

22
53

 7
90

0
F

ax
: 9

1-
44

-2
25

2 
35

14
w

w
w

.g
da

te
ch

.c
om

B

In
te

rn
al

 V
er

si
on

G
D

A
09

C
B

00
4B

R
E

V
IS

IO
N

 H
IS

T
O

R
Y

2
11

T
ue

sd
ay

, M
ar

ch
 0

2,
 2

01
0

0.
02

B

T
itl

e

S
iz

e
D

oc
um

en
t N

um
be

r
R

ev

D
at

e:
S

he
et

of

G
D

A
 T

ec
hn

ol
og

ie
s 

Lt
d,

L 
&

 T
 In

fo
te

ch
 P

ar
k,

M
ou

nt
 P

oo
na

m
al

le
e 

R
oa

d,
M

an
ap

ak
ka

m
, C

h 
89

T
el

:  
91

-4
4-

22
53

 7
90

0
F

ax
: 9

1-
44

-2
25

2 
35

14
w

w
w

.g
da

te
ch

.c
om

B

In
te

rn
al

 V
er

si
on

G
D

A
09

C
B

00
4B

R
E

V
IS

IO
N

 H
IS

T
O

R
Y

2
11

T
ue

sd
ay

, M
ar

ch
 0

2,
 2

01
0

0.
02

B

T
itl

e

S
iz

e
D

oc
um

en
t N

um
be

r
R

ev

D
at

e:
S

he
et

of

G
D

A
 T

ec
hn

ol
og

ie
s 

Lt
d,

L 
&

 T
 In

fo
te

ch
 P

ar
k,

M
ou

nt
 P

oo
na

m
al

le
e 

R
oa

d,
M

an
ap

ak
ka

m
, C

h 
89

T
el

:  
91

-4
4-

22
53

 7
90

0
F

ax
: 9

1-
44

-2
25

2 
35

14
w

w
w

.g
da

te
ch

.c
om

B

In
te

rn
al

 V
er

si
on

G
D

A
09

C
B

00
4B

R
E

V
IS

IO
N

 H
IS

T
O

R
Y

2
11

T
ue

sd
ay

, M
ar

ch
 0

2,
 2

01
0

0.
02

B

R
E

V
IS

IO
N

 H
IS

T
O

R
Y

R
ev

is
io

n
V

er
is

o
n

D
es

cr
ip

ti
o

n

esaeler laitinI
10.0

A

R
el

ea
se

 D
at

e

18
-M

ay
-2

00
9

0.
02

20
-M

ay
-2

00
9

Ju
m

pe
r 

op
tio

ns
 fo

r 
D

D
C

, H
P

D
 a

nd
 C

E
C

 li
ne

s 
m

od
ifi

ed

0.
03

27
-M

ay
-2

00
9

H
D

M
I s

ig
na

ls
 s

w
ap

pi
ng

 d
on

e 
fo

r 
la

yo
ut

 fe
as

ib
ili

ty

0.
04

29
-M

ay
-2

00
9

S
in

gl
e 

E
nd

ed
 s

ig
na

ls
 s

w
ap

pi
ng

 d
on

e 
at

 c
on

tr
ol

 s
ig

na
l c

on
ne

ct
or

 
fo

r 
la

yo
ut

 fe
as

ib
ili

ty

0.
05

02
-J

un
-2

00
9

P
in

 M
ap

pi
ng

 ta
bl

e 
ad

de
d 

fo
r 

M
ez

za
ni

ne
 a

nd
 c

on
tr

ol
 s

ig
na

l c
on

ne
ct

or
s

0.
06

03
-J

un
-2

00
9

P
in

 m
ap

pi
ng

 ta
bl

e 
m

od
ifi

ed
. P

ul
lu

ps
 a

dd
ed

 fo
r 

ou
tp

ut
 s

ig
na

ls
fr

om
 E

C
P

3 
bo

ar
d.

 S
P

D
IF

 d
at

a 
as

si
gn

ed
 to

 M
Z

_C
T

R
L1

3

0.
07

09
-J

un
-2

00
9

C
us

to
m

er
 F

ee
db

ac
ks

 im
pl

em
en

te
d

0.
08

0.
09

0.
10

0.
11

0.
12

10
-J

un
-2

00
9

11
-J

un
-2

00
9

15
-J

un
-2

00
9

17
-J

un
-2

00
9

24
-J

un
-2

00
9

C
us

to
m

er
 F

ee
db

ac
ks

 im
pl

em
en

te
d

V
er

si
on

 c
ha

ng
e 

af
te

r 
cu

st
om

er
 m

od
ifi

ca
tio

n 
of

 s
ch

em
at

ic
s 

fo
r 

H
D

M
I E

qu
iv

al
iz

er

C
us

to
m

er
 F

ee
db

ac
ks

 im
pl

em
en

te
d

C
us

to
m

er
 F

ee
db

ac
ks

 im
pl

em
en

te
d

C
us

to
m

er
 F

ee
db

ac
ks

 im
pl

em
en

te
d 

on
 d

ec
ou

pl
in

g 
ca

ps
 fo

r 
U

3,
 U

8

B
0.

01
11

-F
eb

-2
01

0
C

lo
ck

 c
le

an
er

 is
 r

em
ov

ed
 a

nd
 e

ig
ht

 5
0o

hm
s 

pu
llu

p 
re

si
st

or
s 

ar
e 

ad
de

d
fo

r 
th

e 
H

D
M

I o
ut

pu
t p

or
t a

s 
pe

r 
cu

st
om

er
 r

eq
ui

re
m

en
t

0.
02

2-
M

ar
-2

01
0

'G
D

A
 c

on
fid

en
tia

l' 
is

 r
em

ov
ed

 fr
om

 a
ll 

pa
ge

s 
as

 p
er

 c
us

to
m

er
 fe

ed
ba

ck



10

HDMI Mezzanine Card – Revision B
 User’s Guide 

Figure 9. Block Diagram
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Figure 10. Power Scheme
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Figure 11. HDMI Input Ports
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Figure 12. I2C, HPD, CEC Selection
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Figure 13. HDMI Equalizer
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Figure 14. TMDS Switch
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Figure 15. HDMI Output Port
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Figure 16. B to B Connectors and Audio In
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Figure 17. Board Accessories
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Appendix B. Hardware Variants
Early versions of the HDMI Mezzanine Card Revision B were produced with U3 (STMicroelectronics STDVE001A 
Adaptive single 3.4 Gbps TMDS/HDMI signal equalizer) populated. On the current version of the HDMI Mezzanine 
Card Revision B, U3 is not populated. 

To receive HDMI/DVI input when U3 is unpopulated:

• Connect the HDMI/DVI source using J2.

• Install a shunt between pin 2 and pin 3 of header H13 to route J2 HDMI/DVI signals to the FPGA via the Mezza-
nine connector.

On the current version of the board, the following additional changes were made:

• To support the Extended Display Identification Data (EDID) via the I2C interface of the FPGA, two modification 
wires are installed in the following locations on the new HDMI Mezzanine Card Revision B:

– R15 (pad nearest U3) to R12 (pad nearest U3)
– R14 (pad nearest U3) to R11 (pad nearest U3)

These wires bridge the I2C bus around vacant U3.

• The resistors R2, R3, R6 and R7 are not populated (to reduce I2C bus pull-up strength). 

• The resistors R71 and R58 are not populated (to correct a pull-down contention).
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