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Description

The CLC935 evaluation board has been designed as an
effective evaluation platform for the CLC935 (12-bit,
15MSPS) analog-to-digital converter. Connections are
made using a standard Eurocard connector for digital
and power signals, and standard SMA connectors for the
sensitive conversion clock and analog signals.

The board is available blank (part number 730025) and
fully assembled (part number E935PCASM). The
E935PCASM includes a socket for the CLC935, but does
not include the CLC935.

Power and Ground

Power supply and ground connections to the Eurocard
connector should be kept as short as possible to
minimize power supply resonances. Additionally,
switching power supplies are strongly discouraged for
applications requiring maximum performance.

The converters digital and analog grounds are connected
via the analog ground plane. The DATA READY and D,
D14 output drivers have a separate digital ground plane
and -5.2V power feed. The two “GND” jumpers can be
used to connect the converter and digital ground planes
together (the E935PCASM is configured with both
ground planes connected via the “GND” jumpers). This
arrangement should facilitate ground-loop creation or
elimination, as required, to minimize digital system noise
corruption of the converter and any associated analog
circuitry. Digital ground is available through the Eurocard
connector at pins 2A/B and 19A/B. Analog ground in
available through the Eurocard connector at pins 27A/B
and 28A/B.

Analog Input

The ANALOG INPUT is provided through the SMA
connector J1. The E935PCASM employs a 50Q input
termination resistor. Values larger than 200Q are not
recommended unless driven by a low-impedance analog
input source. Often in evaluating converters, the
ANALOG INPUT is driven by a single-tone source. It
should be noted that any jitter present in this source will
undermine the apparent quality of the conversion
process, specifically SNR (signal-to-noise ratio). To
avoid this situation, a over flow noise (low jitter) signal
source should be used to provide the ANALOG INPUT
signal. Bandpass filtering will likely be required given the
generally high harmonic content of very-low noise signal
sources.
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CONVERT Clock Source

The evaluation board employs an ac-coupled sine-to-ECL
converter. The input can come from either the Eurocard
connector or the SMA connector J2. In normal operation,
the circuit will function very well with a 2V, input signal.
To maintain the specified SNR performance, a very-low
phase noise (low jitter) signal source is absolutely essen-
tial in providing the CONVERT signal. Bandpass filtered
crystal oscillators or low phase noise synthesizers such
as the HP8662 or Fluke T6160B are suitable choices.

The CONVERT clock can be supplied through the
Eurocard connector at pins 1 A,B. U6 can be left in-
circuit if buffering of the CONVERT signal is desired.
Some “patch” wiring will be required to provide adequate
termination of the Eurocard derived signals. It should be
noted that the converter references the CONVERT input
to analog ground. Please refer to the schematic on the
following pages.

Outputs

The CLC935 converters employ “constant current” ECL
compatible outputs. This unique design minimizes
noise inside the hybrid, but requires buffering, preferably
near the converter. The evaluation board employs
MC100E151 hex latches to perform this function.

Although no termination resistors are needed for
the CLC935, the MC100E151’s, however, do require
standard ECL terminations. Having been setup as
differential outputs through the Eurocard connector, it
is expected that the user will provide suitable ECL
terminations on the receiving side of the evaluation board
connector. Simple 390W pull-down resistors to -5.2V
have proven effective given the speed range of the
CLC935 converter.

The DATA READY signal is also available from the
Eurocard connector. This signal is derived in such a way
as to minimize any loading or distortion effects on the
CONVERT signal used for the converter itself. The DATA
READY signal is also used to clock the output latches U3
to U5, and has been terminated on board. If desired, the
DATA READY termination can be relocated to a more
appropriate position in the evaluation system.

The output coding of the converter is controlled through
two jumpers. The MSB and MSB jumper determines
which of the converter’s MSB outputs is presented to the
latches, while JPI controls the inversion of the LSB’s (D2
to D12). The E935PCASM comes configured for binary
output with the MSB jumper installed. Please refer to the
CLC935 data sheet for more details on output coding.

http://www.national.com



G200€eL ga0d L
0€-1-021-1S 98luewes duis 193008 4
Nd1LSE300L0NW m:.vDHmD €
N4V ELOLDOW 9Nnzen 4
2/9/G€6010 N I
9021 8IA)S ‘TYG't 849y 2
902 | 9IAIS ‘1528 | vLH'EIH'SH v 14
902! 8lA1S ‘B0 2id‘Lid‘sded 14
9021 9lAIS ‘B0S oLd‘ed’Zd‘ Iy 14
61-002-MA ‘sdiiyd F1€121 17 14
luseainba
10 #171-106 |ousydwy ‘YINS 2rie 4
H3dwnr vn_ﬁ.mn_n.mn_ﬂ;% 14
A0 X A4O J X 40)
‘020'61LD'8LD'2L1D91D
) hmvo.iohmvohmvohio
902! 9A1s ‘411070 010'60'80°2/0'90°GD 6l
{(1usreainba o ssuas
@os | enbeids) wniejue| 41i6e ¥0'€0'20'10 12
'10-22¥0-££09-SY9
181s8youIpn - ajewa Buiyoley
‘0-1E¥0-£€09-d P9 181S8YDUIM
-9je J0198UU0Y pJedoing INOD L
ved Aoualisjey ‘uenp
s|elslely jo |jig
-« —_—
pJieoq 0] so|iddns o)
ASE O * — YY" O
4n6e 100 /H\ ¥ sk
m<0v.w 4] %] T —
o 100 /H\ 100 I aNn6e D)M_Dso /H s.olﬂ\ 100 /H\ 100 (H\ T
N9 19 €20 d¥03 = 60 80 J ) e
T 1 o T

ASL+

evoqdo ale 47 °g7°1]

€1

pasn Jou sHNoJID 8say |

8l

N4vHLOLOW
Jen

8l Si

N4V LLOLOW
9N

NA¥HLOLOW NAYLLOLOW
ven von
MOH 3QIS1N0/3Da3 OHN3-NOD MOY JAISNI
VANOD — Vi gL — ANOD
aNog — Ve g2 — aNoOa
as1\91q — V€ ge — 9S191a
\GLlg — V¥ ar — s1a
\Wwid — VS a5 — ¥1d
\eLg — V9 g9 — €1d
asera — V4 g/, — gs1e1a
\Lg — V8 a8 — 1ia
\oLg — V6 g6 — 01d
\6d Vol g0L — 6@
\8Q — VI dil — 8a
\vQq— Vet g2 — /d
\9q — Vel gelL — 9d
\6q — Yt avlk — sa
\Wwa — VS a5t — ¥a
\eq — V9t g91 — €d
\ea — Vi a1 —ed
asing — V8l g8l — dSWia
aNoag — V6l g6l — AND
\Ha — vog g0¢ — Ha
\30 —| Vie die — 30
@3AH3SIH —| Ve g2z — a3AY3asS3y
d3Ad3IS3Y —| VEC g€z — Q3AY3IS3d
d3AHIASTH — Ve av2 — Q3AY3as3y
GL- — V&2 g5e — Si-
gL+ —{ V92 492 — G+
aNp —| V.2 g/¢ — AND
aND —1 V82 gd8¢ — AND
26— V62 862 — 26
2'g- —| voe g0¢€ — 26
06+ —| VIE ale [— 06+
oG+ —| veE g2¢ — 06+
LNOD

http://www.national.com



1513001
N416H3 wﬁ 20 oqo
- © .H
29 D
= ) sa 5 . . EE)
srd w0 va 100 z6- 0—0 )
- w £q L %
£0 za & aNg O—0 M
Gl Z oz S o0z 0
a5 ® 1 !
H] e €d 4.}
i <9 2 0a
I —-— 10 4 v ¥
1a 10 d }
i} €2
L W.M Q9 @ n_w ve ;Ir -] b VVYV
8 w Y g8 g \4a 6 €l
>S5S HN CH
elo] o Ha s ¢
- He anog z%:o%ﬂ
= 8 a8l ano
T aNoa  GH > tH - X'
= T g4
_ ano H
es NA1SI3001OW T .
¥ @3AND S AN| BIEP Usym 05 ALF
S — ® paUBAUl aJ. 2| 0} 2Q o ndui
Boreuy
mm,_/m_”m |Wwo ww o 1P e sl ¢ _osm:cooEo,
— = ¢l ¢ el e Py a|qe|IeAe (BUBIS LiBAUD
%m —89 % mm 12 3 n YAS olaneduioo 103 [enuesayl
bl I aN9 oIS
,omm — 9 mw 20 & 5 ANV m a m d  aNoois Mm d ANO:
T va v v NIV .
w1 —¢ 9 @ o [ ] (iaona 6 e VING!
80 —— 10 8] (€40 ONG 1s iN
9 —grq o V0 o @a@sy 31 iy
B 80— 7] wa 5 S
e e T L oa oMY [~ ar © © e
> > === [ 4l mm 0z < 0z o
IDENE T 6£6010 S>> vioion aNo
b1 g anea 2 9N =
= el
T m_, va oo < e 8 e 05 “Av OL“AZ
£0 ~
e @ 200 e 6 el )P\(JTO o|<_>_mA indul Lisaued
z¢ o O ‘alesw) H 05 vdr ar
N41S1300L0W 050 BN vovoge caaa @20 1
&N EE5EEG5E 562w wow 99T mﬂ mwﬂ oy C|__|O
10°0 _
W —5 1D 6l 8| s|o| L|+]2lt]zlelel ofcelv =" N9 o Ajreuwio
,Mm Y ww o in ano 2l 2| |g|e |e|¢glez 2l |e @ T
sa —4&q © va [ T s.o__A - -
a —— ] €0 €d A2'S- BojeuE 0} g 108UL0D
% 10
\wa Ld £0 ca | apuaLILOoa) Jou/euoldo ue
ea Nm” P a N < 100 \ _vo.o_ | pap /[eUuoijdo Y puegiy
,mm —49 ,ﬂ.w 00 00 A OS_A
wa —q 9 1 V) = oo/ .E_T.
aswia 7 00 ado Mz a1 1\ 90 n_hzo
B0 —g 9 B asg| 100/ 10| ( I
FEs S —
510 |\ e
 oof of of 100
Hol v 2 aneg I{
% 120 1\
o o) o)
e} ASH- AZS- ADGH  AGLH

4

http://www.national.com



Layout Information

The four layers which makeup the CLC935 evaluation board are detailed below. The top and
bottom layers also include silk-screen data indicating component placement. All reductions are
TOP VIEW. Actual board dimensions are 4.00"x3.00”. The bare printed circuit board is
available from National Semiconductor as part number 730025.

Layer 1 - Top Metal Layer 2 - Ground Plane
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Customer Design Applications Support
National Semiconductor is committed to design excellence. For sales, literature and technical support, call the National

Semiconductor Customer Response Group at 1-800-272-9959 or fax 1-800-737-7018.

Life Support Policy
National’s products are not authorized for use as critical components in life support devices or systems without the express written approval of the

president of National Semiconductor Corporation. As used herein:

1. Life support devices or systems are devices or systems which, a) are intended for surgical implant into the body, or b) support or
sustain life, and whose failure to perform, when properly used in accordance with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury to the user.

2. A critical component is any component of a life support device or system whose failure to perform can be reasonably expected to
cause the failure of the life support device or system, or to affect its safety or effectiveness.

National Semiconductor National Semiconductor National Semiconductor National Semiconductor
Corporation Europe Hong Kong Ltd. Japan Ltd.

1111 West Bardin Road Fax: (+49) 0-180-530 85 86 13th Floor, Straight Block Tel: 81-043-299-2309
Arlington, TX 76017 E-mail: europe.support.nsc.com Ocean Centre, 5 Canton Road Fax: 81-043-299-2408

Tel: 1(800) 272-9959 Deutsch Tel: (+49) 0-180-530 85 85 Tsimshatsui, Kowloon

Fax: 1(800) 737-7018 English Tel: (+49) 0-180-532 78 32 Hong Kong

Francais Tel: (+49) 0-180-532 9358  Tel: (852) 2737-1600
Italiano Tel: (+49) 0-180-534 16 80 Fax: (852) 2736-9960

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said
circuitry and specifications.
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