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Application Note

Introduction

The HI5630 evaluation kit can be used to examine the
performance of the HI5630 triple 8-bit analog to digital
converter (ADC). The evaluation board consists of a triple
ADC, latches, Digital to Analog Converter (DAC) and
supporting clock circuit. The board is fabricated on a 4 layer
PCB containing a top and bottom signal layers, ground and
power layers. The ADC will digitize the analog input and the
three latches will hold the output data until the three DACs
convert the data back to analog. In addition, the digital data
can be obtained via the 2x1 jumpers for use with a digital
analysis system (DAS). Please refer to the functional block
diagram in Figure 1.

Evaluation Board

The HI5630 evaluation board is a four layer board with a
layout optimized for the best performance of the ADC. The
optimization includes segmenting the analog and digital
signals to prevent digital noise from degrading the analog-to-
digital conversion process. The physical board is divided into
an analog and digital area with supporting analog and digital
ground planes. The power supplies hook-up is detailed in
Table 1.

Included in the application note is an electrical schematic of
the evaluation board circuitry, a components layout, a
components part list and views of the various board layers
that make up the printed wiring board. Please refer to the
Schematic Diagrams. The user should feel free to copy the
layout in their application. Refer to the components layout
and the evaluation board electrical schematics for the
following discussions.

Table 1 lists the operational supply voltages for the
evaluation board. Single supply operation of the converter
is possible but the overall performance of the converter
may degrade.

TABLE 1. EVALUATION BOARD POWER SUPPLIES
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Analog Input

The analog inputs to the HI5630 are obtained via SMA
connectors defined in Table 2. The inputs are terminated by
a 75Q resistor and DC blocking capacitors. To bias the
inputs at the desired 1.5 to 2.5V range the user can select
via 3 terminal jumpers either the internal VDC bias voltage
or an external bias derived from potentiometers. Care should
be taken to ensure the inputs do not exceed the absolute
maximum ratings of the ADC. For typical applications, the
negative inputs are connected to the applicable Vpc (2.0V)

TABLE 2. INPUT CONNECTIONS AND BIAS SELECTION

ANALOG ADJUST
INPUTS SMA# | BIAS JUMPER POT#
RIN- SMA6 J16 R22
RN+ SMA3 J13 R7
GIN- SMA7 J17 R23
GiNt SMA4 Jia R8
BiN- SMA5 J15 R21
Bin+ SMA2 J12 R6

NOTE: Jumpers in top position selects the external POT.

Reference Voltage Circuit

The board can be configured to use the internal reference
voltage generator or an external source via the 3 terminal
J41. When the jumper is inserted in top position of J41 the
internal reference is connected. If the user requires an
external reference, use the center terminal for Vg y and with
the bottom terminal analog ground.

POWER | NOMINAL | CURRENT FUNCTION(S)
SUPPLY VALUE (TYP) SUPPLIED
AVDD 5.0V £5% 240mA Analog power to ADC,
Reference and DAC
AGND - - Analog Ground
DVDD 5.0V 5% 80mA Digital power to ADC,
Clock, Latches and DAC
DGND - - Digital Ground
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FIGURE 1. FUNCTIONAL BLOCK DIAGRAM

Buffered Clock Driver

In order to ensure rated performance of the HI5630, the
duty cycle of the sample clock should be set to 50%. It
must also have low phase noise and operate at standard
TTL logic levels.

It can be difficult to find a low phase noise generator that will
provide a 80MHz squarewave at TTL logic levels.
Consequently, the evaluation board is designed with a logic
buffer (U7) acting as a voltage comparator to generate the
sampling clock for the HI5630 when a sinewave (<+1.5V) is
applied to the CLK input of the evaluation board. The sample
clock sinewave is AC coupled into the input of the inverter
and a discrete bias tee is used to bias the sinewave around
the trigger level of the inverter’s input. The variable resistor
(R35) varies the DC bias voltage added to the sinewave
input allowing the user to adjust the duty cycle of the
sampling clock to obtain the best performance from the ADC

and to evaluate the effects of sample clock duty cycle on the
performance of the converter. The sinewave to logic level
comparator drives a series of additional buffers that provides
isolation between the three sample clocks used on the
evaluation board. One clock drives the ADC clock input pin
(ADC CLK), a second clock drives output data latches
(LATCH CLK), and the last clock provides the DAC
reconstruct clock (DAC CLK).

Reconstruction DAC

To easily verify the performance of the ADC a reconstruction
DAC is provided. The 8-bit HI5660 triple DAC was selected
to ensure the user measures the real ADC performance
without any degradation from the reconstruct DAC. The DAC
is configured to convert the latched data into a 1V fullscale
output. The fullscale output can be adjusted via R3, R26
and R31.

2 intersil



Application Note 9851

Y ooz
kA
g O | swuo s
< 81y
w5 ol L
m =yl
2 N0
O ‘oo SYIS
sir | O
sHe 0 nLo
TRY W
oaA8 ) .._loro.
swyo
Ziy w
% O Swyo 0s
o 64
C
e —Z (] g
m !
7 nLo S
Ol eao
ar | S
100z
94
aanv

aaAv
10402
XA

m AHV swyo 05
& 02y
wo»—E—-Crr—]
o]
E inLo
» O 25 LYNS
Lir j
swyo W
FARS inyo
20AD D) T80
Swyo o
vy W
m AHV swyo 0g
& Ly
woY—=— 5
m 19
% ing'o
AHV 15 PYNS
pir i
10d%0¢
8y
aaAv

aaAv

10d4%0¢
(442
¢ | O |suoos
< 6Ly
N>y |
] S e 1 iy
% Lo )
O 029 SYWS
air §
ko
S0 W Lo
okd 7A%e]
O0AY D> I
swyo o
IR W
¢ | O | suwoos
> mm JAR wvm
+NIY ) mﬂ /(\. 4 | T .
% o m<<Lw
14%0)
o |9
1O0d0¢
/o
QaAv

swelbeiq aneWLYIS

tersil

3




Application Note 9851

tersil

4

. =
: T ?
s OO i | —Leso L
m :
3 250 O P>
OO0 T c
[
swyo s  epr i § 6idl M¥2019 04V . O s
caana[ > —AANA— L b 2pr ¥ o
) 8ey w
T wyo g O
8l ’
— L
pAR| Lidl
34}
833 3% 2 g 5
2 5 - @)
oas oas .
1ag 1ag -NIg _
zag zag . o > N
€ag a8 oang
vag yas dweTD £ T eldl ? 2ang
sag sag 3 +Ng 1T »
a8 me 9 g
a8 L &
M O
o2 : et |
1ao -NI .
zao 2ao & O e N
€09 : €09 20A9
a9 ¥ao o 1 | B¢ oldL » 2are
505 505 a +NID 55 —Bar > +N©
109 109 =
! O
oay mmm S L
10y - NIy !
zay zay m v N
MMM Mmm = 00>m [X3 VV O0AY
= s sau *NM g * > o AV
\_\ 1ay QY
9988 2282 22 8% 3333ss nrn
nly G686 8989 59 &8 222222 Sooo
H L JnL°0 t.;.o LeTe cowoe oo ao OOoOoOb ©ooo inyo inLo Sw.oL Lo nly N
16D H Iﬁ T 07T BRB BRRP . % % BESREEB BRB 9O | S¥D vwO ] e¥O ] Tv0
1 :
. en _
T nLy
o inpo u Iq _ h
wo

ovol_l 680 £00AQ_SOOAQ U, Q@AY




Application Note 9851

aNOV

QaAvY

: | oz
! —
W t 2]
Q i3
|
o | F
3 1 %
g 1 2
o i m
I o
¢ ]
T i
&
v
d O |
SHIAANT 1XE !
OF wr |
ﬂ m T
_ | 1
1
43318 “ 0a b5y -
Od%0Z ‘0143 ' I
oy SWiyo ¥z I_llul.ozmm ! za O
u <t SUIINNT IXT
i o1 ravsd “ €0 O O{NIAA SOOOHALYY O s
S_M E_oc | +dNOO | ¥a o7 T
L o | | 13 ) i
3 I” . .
Eco%m [1]%6] Sy Woov ! SO ¥ O O L 4 sw
jeu 2 id o B s oL s
noaosd = nio .._1 MHM.Q m M E Q|OP T 1y
colul.J 1p2810w100
LVINS T | — e
o |l O[OR - R
|||||||||||||||| — o XOoDHALVT
& | Hrton oa o o w0 o
ol ‘W02 uo g OO o . 2 1
v | i . 9 90 <S 2o
oo i o sz kil o 2 v
I
oo . . —<S W
| BNl OO © % o
! 09LSIH " o i0 R 15
. 1l Yoz
m X >oopow O O ¢ S[IAURQ&
| bl
! :
) R 11 no
i O 14 0 =
. o Q .
no |
. -
e OO [
i ‘
£ o] SYIANNT IXZ
@
o | 3
8%
g 18
1. o !z
3 | o
J
B
& m
) m
1
d 001 !
i
I

tersil

5




Application Note 9851

ENYT1d dNAOYD D0TUNY

INYTId ANAO¥D TYIIDIA

: |3
| 1
.
-
iB
o 1
5 19
g 1 8
o [} zZ
IO
lae] t
Lk
" 1 ™
O ]
i
|
wmwQEDwFXN_
O 8er i
) § |
o |
Ny 8 i
T
10 1 43S “ 0Q 57
Od¥oz 2 a7 Ol43y ! 1a fpr
|
oy SWYo Nz nJ.—I ‘0l43Yy “ 20 |t
- —r ravss m €a My O O.INlIIAA YooY
1y nLo aNoo | v | -
! neo . i . A
puo 08 520 —= Tz Moo ! afg QlOh
nﬂw A wo | sy
- y 11
o~ vinol i I
1n0 N33 mo | Z] _ z O[O
{G4) : T7] 2dm00 ! 8a F——
8YWS T . _ ; 11
o | i O[OB
T M on —————-- 0ia |y £
m.__ Wooa wa by Q Oj
GV nyg ‘0aAa 2a e
“ W00 N\ €L [ O O
i 09LSIH 1141
| R L
M soma < oo C O 4
1 Ui
i . 1l
| O[OR
! BIT .
| OlOR
| ——g]
i SHIJWNT £X2
]
I
I
I
i
i
!
]
]
]
(
I
i
i
|
1
]

O
O

SYIAWNT X2
ozr

SWYO %5

tersil

6




Application Note 9851

£2

oo}

SHIWNI IXT

i
|
|
! o
W | [
W | 9]
[
LI
(1] |
g %
g | g
g | =
i o
] t
P
I
Folk
i
d< O W
SY3JWNF IXT |
O 6€r |
FWyo 3G i !
i
cey "
¢ T
neo I—V d3Fs ! 0a
10d%2 eeD ‘043 i la
SWYo 3z . |
19y ol43y " za
AA o ravss i €a
[43] . i
[@|‘q—n +dWOD ! ¥a
) .
o og mo | | L mvoze woow m c
2 AV B Tz ‘eLnor m ea
o7 - 7z vino! ! 0
ino3 Ec& I_l T2 Zanoo i L]
BYWS T s ‘aan m a
||||||||||||||| Mg ton - 0a
o Wooa 1a
any no 171 ‘00AQ za
620
T WOV N €10
09LSIH gn
sono[—>
AN
0D v

ANYId dNNOY¥D S0TYNY

ANYId aNAOYD TYIIDIA

AL A AL AL T H

514N
SHIINNC X

WW K xoonHuN

OO r—=« xovom L0
v
Q m.wﬂ.ﬂ« . Swyo g
OJOR T M e
wenl ISLORIAD
O O W CX“\U.W wr—
—— B P L
OO0 £ @ i
TET 37| SO sQ < €qa
- N 3 Yo a Sy vos
OO =g o oo
7 i}l Kios
OTopR ol
: SH mo | o
} 1
o110 8 ==
UET T
O[OR L]

tersi

7




Application Note 9851

Y0010 HOLY

32010 ova N
Y2010 0av

3 H 1
= O .
S
m
21O o
N
SWIYO %G .
saana[_>——AANA—2 L0
9y LED ——=
10d%0e  { 1 < ]saana
= Ged
WK o
oz g
Ol =
T
X PAZ w2
Mg EAZ EVE [T .
KT Ve 177
XE0 i [ W40 0
o ea eV [ by
— 150 N AN [l |
o VAL wi L7 1 «— e
—— 9oz pleonte)
inLo inro
OLVWS
L N 9e0 °1%0]
. ) jnpo  $—<<__]900Aa
OO o

tersil

8




Application Note 9851

Evaluation Board Test Procedure
1. Review this entire user manual and HI5630 data sheet. 8. Green Channel (without DAS):

2. If notinstalled at board house, affix “twisted pair” power Apply a 1Vp_p 1MHz sine wave to Gy+ (SMA4).
supply wires for AVDD, AGND, DVDD and DGND. Shrink
wrap three inches from the end of the power wires to
prevent untwisting.

Observe the DAQ reconstruct output to verify a clean
sine wave (SMAS8, by U4)

3. Check to ensure ALL jumpers are inserted per the You may adjust the input bias tee voltage via R8 to
“Golden” board. ENSURE that J2-J10, J19-J27 and center the DA sine wave.
J30-J38 are NOT inserted! The 2x1 header is for the DAS 9. Blue Channel (without DAS):

test head. If the jumpers are inserted the HI5630 and

Clock buffer digital outputs will be shorted to ground and Apply a 1Vp.p IMHZ sine wave to Bjy+ (SMA2).

device damage may resullt. Observe the DAQ reconstruct output to verify a clean
4. Apply AVDD (5V), DVDD (5V) and Clock input (80MHz, sine wave (SMA9, by U6)
0.5V).

You may adjust the input bias tee voltage via R6 to
5. Check power supply current and compare to application center the DA sine wave.
note. (AVDD ~240mA DVDD ~ 80mA.)

6. Voltage Adjustments
a. Clock duty cycle via R35 to 50% (ADC CLK TP4, by

10. Ifthe DAS system is available perform the following tests.
a) Adjust the input voltage until “raw code” is between

u7). 4-252.

b. If capturing the digital output data with logic analyzer b) ?(;qsiltrse the *loop FFT" with & minimum ENOB of
(DAS), apply 0V input and adjust each input bias tee ' ’
to produce the mid-scale code of 128. Notes/Problems

c. Apply a 1Vp_p 1MHz sine wave to each of the inputs The first boards had a hookup error on U7, the clock buffer.
(SMA3, SMA4 and SMA2). Adjust the D/A full scale The error consisted of not powering the device via pin 20.
voltage for each DAC via R3, R26 and R31 to 0.5V The rework involves a wire between the top of C37 to the left
(SMA1, SMA8 and SMA9). side of C34. This applies power to the decoupling capacitor

7. Red Channel (without DAS): on pin 20. In addition C38 should not be installed.

Apply a 1Vp_p 1MHz sine wave to Rjn+ (SMA3).

Observe the DAQ reconstruct output to verify a clean
sine wave (SMA1, by U2).

You may adjust the input bias tee voltage via R7 to
center the DA sine wave.
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All Intersil semiconductor products are manufactured, assembled and tested under ISO9000 quality systems certification.

Intersil semiconductor products are sold by description only. Intersil Corporation reserves the right to make changes in circuit design and/or specifications at any time with-
out notice. Accordingly, the reader is cautioned to verify that data sheets are current before placing orders. Information furnished by Intersil is believed to be accurate and
reliable. However, no responsibility is assumed by Intersil or its subsidiaries for its use; nor for any infringements of patents or other rights of third parties which may result
from its use. No license is granted by implication or otherwise under any patent or patent rights of Intersil or its subsidiaries.

For information regarding Intersil Corporation and its products, see web site www.intersil.com
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TEL: (32) 2.724.2111
FAX: (32) 2.724.22.05

ASIA

Intersil (Taiwan) Ltd.

7F-6, No. 101 Fu Hsing North Road
Taipei, Taiwan

Republic of China

TEL: (886) 2 2716 9310

FAX: (886) 2 2715 3029
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