



























































































































































































































































































































































































































































































































































































































































































































































































































































CXA1106P

SONY.

Internal reference voltage VREF temperature

characteristics (Single power supply)
IReF = —400uA
1.260 Vcc = DGND2 = AGND1
= AGND2 = 5V
DGND1 = Vee =0
S 1250
w
&
> 1 —
1,240
1.230
-20 o 20 40 60 80

Ta-Ambient temperature [°C]

Threshold voitage Vth of digital input temperature
characteristics (Single power supply)

R
Vcc = DGND2 = AGND1
= AGND2 = 5V e
DGND1 = Vee =0
2.0
2
£
> —
—
T~
1.5 \
-20 o 20 40 60 80

Ta- Ambient temperature [°C]

Output offset voltage VOs to Supply voltage
(Single power supply)

Vos [mV]

Ta = 25°C

VseT = 0.84V -
Vcec = DGND2 = AGND1

1 = AGND2 R
DGND1 = Vee =0

RL 2> 10kQ g

I

45 5.0 55
Vce (V]

Internal reference voltage VREF temperature

characteristics (Split power supply)
IReF = —400uA
1.260 Vce = 6V ]
DGND1 = DGND2 = AGND1
= AGND2 = 0 ]
VEE = —5V
E 1.250
£
> \\
1240 ~
1.230
-20 o 20 40 60 80

Ta-Ambient temperature [°C]

Threshold voltage Vth of digital input temperature
characteristics (Split power supply)

IHEEEE
Vce = 5V
DGND1 = DGND2 = AGND1
= AGND2 =0
2.0 VEE = —5V -]
2
£
> P~
]
1.5
I~
-20 [ 20 40 60 80

Ta-Ambient temperature [°C]

Output full-scale voltage VFs to Supply voitage
(Split power supply)

1.050
. 1.000
2
[
s
> 0.9%0
Ta = 25°C
VseT = 0.84V 1
Vcc = DGND2 = AGND1
0.900] = AGND2 4
DGND1 = Vee =0
RL 2 10kQ 4
0.850 l I | I L
45 50 EX)
Vee V]
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CXA1106P

SONY.
Internal reference voltage VREF to supply voltage
(Single power supply)
Ta=25°C
1260 IRer = —400uA -
Vce = DGND2 = AGND1
= AGND2 .
DGND1 = Vee =0
1250
2
i
£ 1240
1230
45 50 55

Vce [V]
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SONY CXA1146

8bit 160MHz Triple VIDEO DAC

® 160 MHz update rate

e 8bit RGB

® Sync., Blank and Overlay

® 250/37.59 Load

® |(+),1(—) outputs

® RS-343A Compatible Outputs

® ECL100K and 10K Compatible Inputs

e —5.5 to —4.2 Volt Power Supply

® Pin Compatible with TDC1318 and Bt109

Ava'\\ab‘e 20

Absolute Maximum Ratings Ta == 25°C
Unit
VEE —7 to +0.5 \
Input voltage, Digital VEE to +0.5 \Y
Input voltage, Reference VEE to +0.5 v
Output current, I(+) I(—) 50 mA
Storage temperature —60 to + 150 °c

Operating Conditions

Symbol Min Typ Max Unit
VEE Supply Voltage N —4.2 —5.2 —5.5 \%
tpw1 CLK pulse width High ‘ 3.0 ns
tpwO CLK pulse width Low 3.0 ns

ts Set up time 1.5 ns
th Hold time 0 ns
ViL Input voltage Logic Low —1.49 \%
VIH Input voltage Logic High —1.05 \Y
IREF Reference current

Ta Ambient temperature —55 125 °C
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CXA1146 Preliminary ~ SONY.

Electrical Characteristics Ta = 25°
Symbol Min Typ Max Unit
IEE Supply current —200 mA
Vocp Compliance voltage Output (+) —1.1 1.5 \%
Vocn Compliance voltage Output (—) —1.1 1.5 Y
Ro Equiv. output resistance
Co Equiv. output capacitance
lop Max output current Output (+) —44 mA
lon Max output current Output (—) —44 mA
L Input current Logic Low
IiH Input current Logic High
Fs Max conversion rate 160 MHz
td CLK to output delay
tset Current settling time
tr Rise time Current 2.0 ns
ELI Linearity error Integral +1/2 LSB
ELD Linearity error Differential +1/2 LSB
IOF Output offset current
EG Absolute gain error
TCG Gain error Tempco.
BWR Reference BW MHz
DP Differential phase 4XNTSC 1.0 degree
DG Differential gain 4XNTSC 2.0 %

- 2717 -



CXA1146 Preliminary SONY.

CXA1146/CXA 1156

vaao) [ VAA(1)
FS ADJUST [’ B0
comp [ B1
BLANK [ B2
OVERLAY [ B3
o8 [J° B4
ioB% [ B5S
Ior [JF B6
IorR« [ B7
06 [ RO
oG [ R1
syne [ R2
cLock [ R3
67 [J R4
Ge [ RS
Gs [ R6
Gs [ R7
G3 [ GO
G2 [ G1
AGND []72¢ AGND
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SONY CXA1156

8bit 300MHz Triple VIDEO DAC

® 300 MHz update rate

® 8bit RGB

® Sync., Blank and Overlay

® 25()/37.5Q Load

® |(+),I{—) outputs

® RS-343A Compatible Outputs

® ECL100K and 10K Compatible Inputs

® —5.5 to —4.2 Volt Power Supply

® Pin Compatible with TDC1318 and Bt109

Absolute Maximum Ratings

Unit
VEE —7to +0.5 \
Input voltage, Digital VEE to +0.5 \Y
Input voltage, Reference VEE to +0.5 \Y
Output current, I{(+) I(—) 50 mA
Storage temperature —60 to +150 °C
Operating Conditions ‘

Symbol Min Typ Max Unit
VEE Supply Voltage —4.2 —5.2 —5.5 \Y
tpw 1 CLK pulse width High 1.5 ns
tpwO CLK pulse width Low 1.5 ns

ts Set up time 1 ns
th Hold time 0 ns
VIL Input voltage Logic Low —1.49 \%
VIH Input voltage Logic High —1.05 \
IREF Reference current

Ta Ambient temperature —55 125 °C
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CXA1156 Preliminary

SONY.

Electrical Characteristics Ta = 25°
Symbol Min Typ Max Unit
|IEE Supply current —300 mA
Vocp Compliance voltage Output (+) -1.1 1.5 \Y
Vocn Compliance voltage Output (—) —1.1 1.5 \
Ro Equiv. output resistance
Co Equiv. output capécitance
lop Max output current Output (+) —44 mA
lon Max output current Output (—) —44 mA
liL Input current Logic Low
IIH Input current Logic High
Fs Max conversion rate 300 MHz
td CLK to output delay
tset Current settling time
tr Rise time Current 1.0 ns
ELI Linearity error Integral +1/2 LSB
ELD Linearity error Differential +1/2 LSB
[0]3 Output offset current
EG Absolute gain error
TCG Gain error Tempco.
BWR Reference BW MHz
DP Differential phase 4XNTSC 1.0 degree
DG Differential gain 4XNTSC 2.0 %
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CXA1156 Preliminary SONY.

CXA1146/CXA1156

vaao) [ VAA(1)
FS ADJUST [ BO
comp [ B1
BLANK [ B2
OVERLAY [: B3
o8 [ B4
oBx [ BS
or [ B6
IoRx [ 87
106 [ RO
oGx [ R1
syne [ R2
clock [ R3
67 [ R4
Ge [ 5
6s [ R6
G4 [ R7
G3 [ GO
G2 [ G

AGND  [:2€ AGND
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SONY ~ CXA1236K

8bit 500MHz Single VIDEO DAC

® 500 MHz update rate

® 8bit Multiplexed Inputs

® Sync., Blank, Ref. White and Bright
e 25(/37.5Q Load

e |(+),I(—) output

® RS-343A Compatible Output

® ECL100K and 10K Compatible Inputs
e —5.5 to —4.2 Volt Power Supply
Absolute Maximum Ratings

Unit
VEE —7 to +0.5 Y
Input voltage, Digital VEE to +0.5 Y
Input voltage, Reference VEE to +0.5 Y
Output current, I(+) I(—) 50 mA
Storage temperature —60 to +150 °c
Operating Conditions
Symbol Min Typ Max Unit
VEE Supply Voltage —4.2 —5.2 —b5.5 \"
tpw1 CLK pulse width High 1.0 ns
tpwO CLK pulse width Low 1.0 ns
ts Set up time 0.8 ns
th Hold time 0 ns
VIL Input voltage Logic Low —1.49 \%
VIH Input voltage Logic High —1.05
IREF Reference current
Ta Ambient temperature —55 125 °C
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CXA1236K Preliminary SONY.

Electrical Characteristics ' Ta = 25°
Symbol Min Typ Max Unit
IEE Supply current —180 mA
Vocp Compliance voltage Output (+) —1.1 1.5 \
Vocn Compliance voltage Output (—) —1.1 1.5 \Y
Ro Equiv. output resistance
Co Equiv. output capacitance
lop Max output current Output (+) —44 mA
lon Max output current Output (—) —44 mA
lIL Input current Logic Low
IIH Input current Logic High
Fs Max conversion rate 500 MHz
td CLK to output delay
tset Current settling time
tr Rise time Current 0.5 ns
ELI Linearity error Integral +1/2 LSB
ELD Linearity error Differential +1/2 LSB
I0F Output offset current
EG Absolute gain error
TCG Gain error Tempco.
BWR Reference BW MHz
DP Differential phase 4XNTSC 1.0 degree
DG Differential gain 4XNTSC 2.0 %
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CXA1236K Preliminary

SONY.

FS ADJUST
30¢ VrefOUT
29C¢ Vref IN

Ll
>
<
)
()

38C AVEE
31 COMP
36 AVEE
lout
AGND
lout
32C AGND

el SONY

FHI3_ CXA1236

O W < QOO MM NN
< oo 2Z22 2 }]<adan
OODGLDDLODLO‘DDOOO
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SONY. BX-1300

8 bit 20 MHz A/D Converter Module

Description Package Outline

BX-1300 is an 8-bit A/D converter Module for
video signal processing, in which CX20052A
(8-bit serial-parallel type high-speed A/D converter
IC) and necessary peripheral circuits are com-
bined. It can be operated only by connecting a
clock pulse circuit and the power supply.

Its digital output is 8-bit parallel output at TTL
level.

Features

e Offset adjustment available. Built-in buffer
amplifier

e Clock input and digital output at TTL level

e Operation possible only by connecting a clock
pulse circuit and the power supply

Structure

Hybrid IC

Functions

e Resolution 8 bit+1/2 LSB
e Maximum conversion rate 20 MHz (MIN)
e Analog input level 1 Vp-p

e Digital output ievel TTL level

Absolute Maximum Ratings (Ta = 25°C)

e Supply voltage vce +5.5 v
VEE -55 \

o Operating temperature Topr —10to +65 °C

e Storage temperature Tstg —20to +80 °C

Recommended Operating Conditions

e Supply voltage vce +5.0 £0.25 \
VEE —5.0+0.25 \'

o Clock input voltage VCLK at TTL level

¢ Input signal voltage VIN 1 Vp-p

o Reference voltage VREF -2 Vv
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BX-1300

SONY.

Block Diagram

AVee (1) DVee
Voff check (2) D1
Vref check (3) - D2
vin (@) g N o E < - x D3
voif R & - g 2ALOUT E % E 5 D4
= < c Z D5
AGND (7) z 3 - S 2 = D6
5 Vref S Mo
Vref Ry ([2) 51 : D7
Vref R: (3) D8
Vref Ry (4) DGND
AVee (5 2 CLK
DVee
Pin Description
No. Symbol Description No. Symbol Description
1 Avcc Analog +5V 16 DVEee Digital —5 V
2 Voff check Offset check pin 17 CLK Clock input (TTL level)
3 Vref check Reference voltage check pin 21 DGND Digital GND
4 VIN Signal input pin 22 D8 (LSB) N
5 Voff R Off§et VR pin (2k Q) 23 D7
24 D6
25 D5
7 AGND Analog GND 26 D4 Digital output (TTL)
12 | VrefRi (i2) 27 | D3
13 R2 C‘;“;’;""e (——S 500 | 28 | D2
14 R3 (0 29 | D1(VsB)
15 AVEE Analog —5V 30 DVce Digital +5V
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BX-1300 SONY.

Electrical Characteristics Ta = 25°C, Vcc = 5V, VEE = -5 V
Item Symbol Min. Typ. Max. Unit
Linearity error1) LE +1/2 LSB
Differential gain2) DG 1.0 %
Differential phase3) DP 05 %
Maximum conversion rate FCLK MAX 20 MHz
Minimum conversion rate FCLK MIN 5 MHz
Icc 105 140 175 mA
Current consumption
IEE 240 300 350 mA
Analog input impedance RIN 713 75 78.8 Q
Clock input impedance RCLK 25 kQ
Variable range of input offset”) VIN -13 0.8 \%
Digital output voltage VoD: at TTL level
Measurement conditions
1) VIN: —0.3to +0.7 Vramp  f: 1 kHz CLK: 20 MHz
2), 3) VIN: NTSC 40IRE mode ramp CLK: 20 MHz

*) Input amplitude 1 Vp-p max. See Fig. 1.

. ¥ 0.8V
|
t
vx l_\'])-p MAX
! -1.3V

Fig. 1 Variable Range of Input Offset
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BX-1300

SONY.

Timing Chart

CLK IN ’ )

Sample
" \\7\

High : Data Output

Tey

Tc

DATA
N—1

DATA
N+1

DATA DATA DATA
Low : Data Output ‘>—< N—1 )_( N >—-<;]
Item Symbol Min. Typ. Max. Unit
TCH 22 25 100 ns
Clock input
TCL 22 25 - ns
TG - 40 48 ns
Data delay
70 - 3 4 ns

Note)

Set clock duty at the optimum point as long as the above conditions are satisfied.
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Measuring Circuit

HA2540
BX-1300
—0.3 0 +0.7V = LLEY
ramp -
f=1kHz 3
Vin w
4
10 v
t
5 . ou
1LSB50mV
+12V
20k
L AW——2 5k
- 12V
2k
04— AN
§ WY
+12V
T4L.S04 1k
CLK(TTL Level)
20MHz § "I
$ : Digital GND —}_2;'/356
TP1 : Voffset —2 to OV
’LZ Analog GND TP2: Vreference —2V

00€L-X8

C*ANOS



—06C —

Equipment Circuit

@—I————AVcc
+l ci6
3.3u
@ } ! i
Loy

3.3u : (1

@) voff Check (210 OV)
o

14 DVEeE —— 1.5kQ

DVee .——I—{ :)
DVee

C20 3.4
[)VEE‘J——.
3 ®
DVee

~
=
2
=

AVEee
AVcce 19 10 vi
E C12
20) 9 @
® ic2 8 L ®
AV
= R820¢ T A/D CONV. @
5
G AVEgg @
23 6
Cl13
DVee ) 5 @
2 D Rz 2]
DVee a—— 1.5k
R2 26 3 W
10k C14;; RI18 L(:)
2 2 M
(TTL) 1.5k __@
_T_ 28 1
E. ;L;,C‘ DVee
R6 3k (LSB)
AVee
®-
R7 1.2 . J)
AVEe o=Cc22
@ Vref Check
(=2v)

mr  Analog GND

L @ Digital GND

No marked C: 0.1uF

IC1 : CXA1008P

IC2 : CX20052A

IC3, IC4 : HD10125

Cl16, Cl17, C18, C19: tantalum condenser 3.3uF, 16V
Other C: Y5V characteristics, 3% 0.1uF, 25V

R : All chip resistor

(ILL) wd o e

00€ L -X8

‘ANOS




BX-1300 SONY.

Adjusting Method
(1) Voff check : Terminal for checking offset voltage.
Adjust the variable resistor connected to the Voff R terminal so that Sample Hold output falls within
the input voltage range (0 to —2 V) of the A/D converter.

(2) Vref check : Terminal for adjusting reference voltage of A/D converter.
Adjust the reference variable resistor (500 (2) so that the reference voltage (Vref check) of the A/D
converter becomes —2 V.

Output Data Format
Input to the A/D converter (output from the Sample Hold) is quantized into an 8-bit format within the
range of reference voltage (GND to Vref check).

Step A/D input signal voltage (Voff check) Digital Output code
MSB [.SB
over 0. 0000V Ttrtri1r11t
000 0. 0000V [ R O O O O O
127 -0. 9961V 10000000
129 -1. 0039V 01111111
255 -2, 0000V 00000000
under -2, 0000V 00000000

Notes on Applications

(1) Output data is regulated by the trailing edge of the CLK input. Adjust latch timing referring to the
timing chart.

(2) Sufficient accuracy may not be achieved for output waveform if fluctuation above 0.6 V occurs in
analog input (VIN) during one sample period.
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BX-1300 SONY.

Package Outline

3
o
(BOTTOM VIEW) o
415 16
414 17 ¢
+ 13 g
4+ 12 ‘tl
21 <L— : 1)
224 ®| o
23 ¢ W H
“+ 7 244 F <
251+ x| ¢
45 26 ¢+
44 7| @
43 284 |
42 294
47 30
=+0.3]
(2.46) 66.04+0.3 25
@ |
o
71+£05 b
©
~
2
. =
Square pin 0.3 X0.5 o
o~
/ Spacer ¢2.0 »
/
| K
I
ﬂyﬂ
(2] -
Unit: mm
Note 1)
Recommended hold diameter for board mounting is $1.
Note 2)

Pins 1,15, 16 and 30 come with spacers, and others are
square pins only.

(TOP VIEW)

Pattern Layout - —————" ool
lo ol
Ie ol
e 2
lo ol
I ol
| o |
lo |
[ ol
e __lk
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3) Evaluation Printed Circuit Boards

Type
CX2001 7 PCB
CX20018 PCB

CX20052A pcB- 3A/3B
CX20116/U

CX23060 PcB |
CXA1016P/T<"HK} §
CXA1056P /K /UK

CXA1066K /UK } PCB |
K/AUKS ™2

CXA1076K PCB ’;
CXA1176K PcB |

FCX20220A-1/2

Funcnon Page
| CX20017 Evaluation Board 205 |
75)220?% Evaluation Board - 299 o
8bit 20/15MHz A/D Converter Evaluation Board 310 |
8bit 100MHz A/D Evaluation Board 316 N
CX23060 Bvaluation Board | az4
8bit 50MHz/3OMH;A/D Evalilatlon Board 331
8bit 200/300MHz A/D Evaluation Board 340
]IE(\)lglltl/élgt?(;:l 2B()é:14rl(-jlz ‘Sub-ranging A/D Converter 248
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SONY CX20017PCB

CX20017 Evaluation Board

Description 3. Power supplies
CX20017PCB is the evaluation board for — =15V (+15V — 100mA,
CX20017, Dual 16 bit, 44 kHz, Multiplexed D/A. —15V — 200mA)

This board consists of CX20017, a pair of Sample

Hold Amplifiers (Deglitchers), an Analog switch, a 2) The interface connectors

pair of LPF, and a pair of output drive Amps. AMP, Inc MTA-100 Closed End Housings
— 6 Pin Connector
— 3 Pin Connector

1) This PCB requires the following Input signals — 2 Pin Connector (X 2)
and power supplies
1. The digital control signals 3) The output from the PCB
—BCLK TTL input 1. L.OUTPUT
— WCLK TTL input 2. R.OUTPUT
— LRCK TTL input
2. Data input 4) CX20017PCB Block Diagram
— DATA TTL input
t
=2
T L.OUTPUT

LATCH (1.4MH2) o— LPF

LRCK (44.1kHz) ©O-
WCLK (88.2kHz) ©-
BCLK (1.4MHz) O
DATA

o—
GND OT CX20017

1,

R.OUTPUT
LPF h--D—o

I.SET
+15V O | o 45V
15V © -~ 5V
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- 96C —

L1 1uH
C118pF
X'tal
35 to 40MHz
47p 390p 18K 47K
- ’ 1DVEE DGND 28 - " A
vl granaLt ~ -
47p I'- +— 2SUB CIN 27 L 15p O “g»m( LPF
7K
3 CIN 26 PR a7 L.GAIN Leh
1000p 470 1/2LF353 = o OUTPUT
2 .
+5V avce couT 25 (1 b, Leias & 50K . TFase ,I,
5 DC BIAS 24 Wy L——‘ REERS
T DCL 2 T 27K i 30K ,# 1 2r 4 1 6 78 ;; 2 LFSSVSCC VEE
6 LATCH 3 ] ) i ATubdpid 47
1 -15v 14053 .
44.1kHz 7 LRCK 8 AGND 22 pl 47K 28K 152 — g M?awn g sy
161514
58.2kHz 8 WCLK 8 DGND 21 R G 5 30K 3?:),, sy
1.4MHz 9WCLK  ~ AVEE 20 r—;) ”L T }— P P
— o
DATA 10 DIN 19| F47u 4.7K '1f=>i)Dp RBIASA 50K .k pokomn WA  |VEE
GND”L 11 LACKOUT 10UTL 18 N iek E 47K NRGAIN LF356
—r12¢cc I0UTR 17 M \ e
s p Im—* ouTPUT
fam 13 DGND 1.SET 16— T/2 LFasa Coirass ”I
$— 14 DVEE DCR 15
<+
T+
” ATe ISET 2 50K 1.8K 4.7K
30K
+15V -5V +Hsv +5V —5V
+15v

T {7sLos | T +5V

* Polystylen capacitor is recommended to use.

** The one manufactured by Murate Mfg.,
100 1/2W x 2‘5" AFL89WB 20000C3.

Fig. 1 CX20017PCB Schematic Diagram

92dL1002XD
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CX20017PCB

SONY.

Unit: mm

o
A%

—-15V
GND
+15V

SUPPLY

LF3sel O @ LF356
out ouT
Lch Rch
L ] L il

L.GAIN R.GAIN
| LF353|

o8, b

28K152

40538

LBIAS @

CX20017

o
D

137

147

T

95

105

Fig. 2 CX20017PCB Check Points
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CX20017PCB

SONY.

1. CX20017 Adjustment

Fig. 2 shows the adjustment points (A, B, C). Point
A is the drain of the FET (2SK152). Points B and C
are the Lch and Rch Outputs respectively. LRCK is
the same signal as WCLK in A/D Converter. When
the maximum Input (10 Vp-p) is supplied to A/D, a
max. digital input data (01 — 1 to 10 — 0) is
supplied to D/A data input (10 pin of CX20017). We
will adjust both outputs to 10 Vp-p. The following
are the adjustment procedures:

1) I SET
Check point A. Adjust the variable resistor . SET
to get the 6 Vp-p output level. (See Fig. 3).

2) L.BIAS and L. GAIN

Check point B. Turn the input level to O Vrms and
adjust the variable resistor L.BIAS to get the O level
output offset.

Supply the max. input 10 Vp-p to A/D and adjust
the output level to 10 Vp-p with L.GAIN variable
resistor.

3) R.BIAS and R.GAIN19c

Change the check point to point C, and repeat ad-
justments with R.BIAS and R.GAIN variable
resistors.

) —
>

1

Wi

-
6Vp-p

ov

Fig. 3 The Waveform at Point A

- 298 -



SONY.
CX20018 Evaluation Board

CX20018PCB

Description

CX20018PCB is an evaluation board for
CX20018, Dual 16 bit, 44 kHz, Multiplexed A/D.
This board consists of CX20018, a pair of Sample
Hold Amplifiers, 84.6 MHz MCLK Oscillator Circuit,
and =5V Voltage Regulators.

1) This PCB requires the following Input signals
and power supplies

1. The digital control signals

— BCLK TTL input
- CC TTL input
2. Analog Inputs
—Vin1,Vin2 10 Vp-p max.
3. Power supplies
— 15V (+15V — 100mA,

—15V — 200mA)

The interface connector for the PCB is recom-
mended to use 22 positions edge connector, sup-
plied by AMP, Inc or the other vendors.

2) The output from the PCB

1. DATA OUT TTL output
2. ftMCLK/n

- 299 -
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. CX20018PCB Schematic Diagram

1ok cs <
ANy 1 R3 47
R1 l ’\34.7;1 R2 CSHI= 4.3K 5*2
VIN2 VW + 1K VR1 p—1- ] r A ————
O 10K |c1>— +'C2>‘ Cral
[ l|esk1s2at 'K
77
cgfzss\;‘ 50K
D3
® co | K — re N
R6 J - Faru 7 CSH- 4.3K RKRS)| Rio
vint Oy + 3sv 1k [€19] P —W—- K
10K Ic4 1_; ) 1Cé Vv
- + +
" O T e K ©
47u ?K
C17i 35
-15 O
TaND (O
i 08 __ .
] 28} & ©7 H’—{Tn_os})t—
‘ L2 27 ele b
€31¢32 Ca3 DY =10
3 26 G[ y
AGND (O—— S ERICED 3 50 C42 cas 35V
10K || 50K s oo 2
o 001 673 § gg Ba s ] 270nH +y, IC9
c29 8 P " 1
- 8 = 2l Lisor caa | /9Mos
9 20fes T
0.1 c30 10 194
H 18].c4w0 20K
34 ] n IC10
cC O it o AT [ C35 12 14 - & >l
0.1u 1 5113 16 VR11) 79M05 s
F{14 15 * C48 "
1K R12 i4K 10.0014f A 35V
V- 1 VRIS
pGND (OF 1 2% * See specification CX20018
VR7 ] Page 12.
Recommended Interface Circuit.
IC1to6 LF356 tmeLkN O Bit Clock () DATAOUT

CSH 1000pF

82d8100Z2XD

“ANOS




CX20018PCB SONY,

227722224 DGND
722224 DATA OUT
2z DGND
2222224 BCLK
72222224 DGND
72224 fmeukin
7222224 DGND
72224 CC
72z DGND
22777777 DGND
72222

12 722222222

18 224 AGND
14 77222222 AGND
16 Z2222ZZ] VN1
16 222z AGND
17 2222 VIN2
18 ZzzzzZZZ AGND
19 ZZZzzZZ AGND
20 zzzzzz3 —15V
21 2z AGND
22 7] +15V

BCDGJ\IO)UIAO)M—‘

-
—_

Pin Configuration for PCB
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SONY.

CX20018PCB

CX20017/18 Adjustment Procedure

Fig. 1 shows the test system for CX20018PCB and

CX20017PCB.
Low distortion CX20018 CX20017 Distortion
S.G. (HP-339A) PCB PCB Meter (HP-339A)
1kHz Sine wave ' 1 T
Timi .
Gig:w'g?ator Oscilloscope

Fig. 1 Test System

1. CX20018PCB Adjustment
CX20018PCB consists of 2 S/H and A/D, and 2
channel signal can be converted to a serial digital

signal. Adjustment should be achieved for both S/H
respectively. At first adjust Vin1.

1) Check point A. (IC4 Input)
Input analog signal level at point A should be ad-
justed to 10 Vp-p. (See Fig. 2)

5V 200us

R1 A

vint O
10k O

10Vp-p N /

/(
(
N

ov

Fig. 2 Point A Waveform

2) Check either L.OUTPUT or R.OUTPUT of
CX20017PCB.

Adjust VRS and VR9 to get the maximum output by

eliminating a clipping waveform. VR5 is DC offset

adjustment volume and VR9 is Iset adjustment

3) Check point B (IC5 output) and CC. (Pin8 of
CX20018PCB)
Adjust VR4 to get the integrated waveform. (See
Fig. 3) VR4 is the adjustment volume for the settling
time of S/H.

volume.
cc I l I
Csh

Integrated
waveform

When the sinusoidal waveform is observed
at point B, magnify the range of time base.
Then, the integrated waveform will be ob-
served.

Fig. 3 Integrated Waveform
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4) Check point C. (IC6 output)

Adjust VR6 to get the waveform at point C as the 1V 10us
waveform in Fig. 4. After this adjustment, check ®

CX20017PCB output.

If the output waveform is clipped, adjust VRS to
eliminate this clipping.

0.6V

ov ] -_\

VRé \

A

—2t0-3v —V—

— \NA——
(o]

IC6

Fig. 4 Point C Waveform

5) Check the waveform at the monitor output of 7) Adjustment procedure for Vin2 and the other
the distortion meter. VR8 is the refference voltage ~S/H circuit is just the same as the procedure (1
adjustment volume. through 6)..However do not touch VR9, because
Adjust VRS to get approximately —90 dB distortion  this volume is shared for S/H1 and S/H2.

level.

6) Adjust VR4 again and get the distortion level
less than —90dB.
(See Fig. 5)

2v 200us

L.OUTPUT or
R.OUTPUT

I N NN NN NN NN N m
N e s e e S

Distortion
waveform

Fig. 5 Distortion Level (—90dB)
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CX20018PCB Block Diagram

CX20018
CSH1
t o5
SwW1 10 BCASB
A ounter
\J
LN R B
Conz —O— Register @)
Sw.
— 5| SW3 54 ac):m
Vin2 0——o”0—4
on L w2 7 LsB
Counter
2
lout1
——0
2 1
SW5
D)
J

(8)

lout2 Sw4 SW6
Timing f
1o o Circuit 4 M(Cs';/ N
cc Ve >
O— {2

20 (29

Fig. 6 () - - - Pin Number of CX20018PCB
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2. CX20017PCB Adjustment

Fig. 1 is also the measurement system for
CX20017PCB. Fig. 8 shows the adjustment points
(A, B, C). Point A is the drain of the FET (2SK152).
Points B and C are the Lch and Rch Outputs
respectively. LRCK is the same signal as CC in A/D
converter. When the maximum input (10 Vp-p) is
supplied to A/D, a maximum digital input data (01 —
1 to 10 — 0) is supplied to D/A data input (10 pin of
CX20017). We will adjust both outputs to 10 Vp-p.
The following are the adjustment procedures:

1) L SET
Check point A. Adjust the variable resistor |.SET to
get the 6Vp-p output level. (See Fig. 7.)

2) L.BIAS and L.GAIN

Check point B. Turn the input level to O Vrms and
adjust the variable resistor L.BIAS to get the O level
output offset.

Supply the maximum input 10 Vp-p to A/D and
adjust the output level to 10 Vp-p with L.GAIN
variable resistor.

AN

" evpp

“l 100mV
ov

Fig. 7 The Waveform at Point A

3) R.BIAS and R.GAIN

Change the check point to point C, and repeat ad-
justments with R.BIAS and R.GAIN variable
resistors.

Pan)
:IT

SOt
S6
21002X0

A

LNdNI

13871 @

Fany
%

3
g
O
8

@ svig

=
m
[}
3
B
r
g’ '_O
> 62
(S P4 >
&) )
SUPPLY
- -15V
40538 ?:‘lgv
c

€sed1

NIVO'H @
yoy
1no

ogedl Q\@

@

137

147

Fig. 8 CX20017PCB Check Points
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3. Timing Generater

Fig. 9 shows the example of the Timing Generater
circuit. Fig. 10 is the timing chart for this circuit.

T7 1570l 6] 17T Tol16
! 15
Vm1@—— 6 CcP 2 11 2

LS163 1

cx20018PC8 |, Ls163
17
vinz (&)

8 4I 12 3717 S’L 12
-1
N

-
-

Lch OUT

1
Rch OUT
| ‘BCLK \l

LRCK lXVCLK

Fig. 9 Timing Generater

* The frequency of CP is 10.58MHz when VR10 of
CX20018PCB is adjusted to —4V.

cp
(10.58MH2)

Mt -

BCLK
(1.32MHz)

cC
(41.31kHz2)

BCLK

LRCK

WCLK l l r I I

(82.62kHz2)

Vin1 Vin2

CX20018PCB

Input
Data Data

outt out2

Output
CX20017PCB Rch IN LchIN
Input

Rch OUT Lch OUT

Output

Fig. 10 Timing Chart
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CX20018PCB DC Offset Compensation
Circuit .

Monolithic A/D Converter CX20018 claims 16 bit
resolutions for audio signal processing. However, if
the fairly high temperature stability is required, the
following two issues should be considered:

1. Temperature characteristics for the integration
current

2. DC offset compensation

1. Temperature characteristics for the
integration current

The pair of integration current, lo and io has tem-
perature dependence. If the current source lIset is
held in the fixed current level, and measured the
current ratio lo/Iset and io/Iset, both the tempera-
ture coefficients are around 90ppm/°C (typ.). As
shown in the following figure, the integration time
will be reduced for the same Input signal level when
temperature comes up.

Assumes the following parameters:
T: integration time

V: threshold voltage

Csh: Sample-hold capacitance

I:  Integration current

1T "= Csh:V
v =l .1
Csh
=
T T2
T1 T2

I/Csh should be kept constant for temperature
change. If the temperature coefficientforlo/lset, Iset,
and Csh are defined as EI(Ei), Es, and Ec Total
temperature coefficient is

Etotal = E| + Es - Ec

Because of insuring high reliability CX20018PCB
adopted the polystyrene capacitors for Csh. The
temperature coefficient is around —160 ppm/°C
(typ.). Current source Iset is adjusted by the volume
VR9. To minimize the value of Etotal, this volume
should be replaced by the fixed value resistor
having the positive temperature coefficient.

For example, a metal film resistor has around 100
ppm/°C temperature coefficient. Etotal will be
around 150 ppm/°C. To minimize the value Etotal,
use the polycarbonate capacitor having the positive
temperature coefficient.
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2. DC offset compensation

There are several factors to be considered to com-
pensate DC offset, including the offset of CX20018
internal comparators, external OP amplifier's DC
offset drift, and so forth.

There is one idea to compensate the total offset
drift.
The recommended circuit is shown in Fig. 1.

Sin wave

* Circuit operation

Any audio signals can be separated into several
components of the sine wave signal.

Pick up one sine wave signal.

When this signal is digitized, MSB will be high
level for the signal portion above ¢ level and MSB
will be low level for the signal portion below ¢ level.
(See A in Fig. 11)

If there is DC offset, MSB waveform will change to
B)

Input

N

MSB
with no offset l l I

MSB
with offset

L

In Fig. 11, integration OP amplifier output.

Stays ¢ level when there is no DC offset.

It there is positive DC offset, the negative feed-
back signals come back to the limiter amplifier, IC3
or IC6 respectively.

Adjust the trimming resistor (1 MQ) to get to the
minimal DC offset.

Fig. 12 shows the timing chart of the compensa-
tion circuit.

D Flip Flops are used to sample MSB digital output
for Vin1 and Vin2. The signal output at point B and
C are corresponding to the DC offsets for Vin1 and
Vin2.
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Test Circuit

| DATAOUT
| SN74LS74N X 2 B
|
CX20018 | pal_
I ol
0
- I
Jcc A
1c3 | P 9=
| cLl@
| BCLK
|
n
IC6 I :
I 1.5u
| 1™ ™
|
|
CX20018PCB | DC Offset
|

Compensation Circuit
Fig. 11

Timing Chart

N I R

MSB MSB
Point A I | I
Point B Iy 4 x
X s £
7 7

Point C ” X ¢

Fig. 12
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8 bit 20/15 MHz A/D Converter Evaluation Board

Description

CX20052A PCB-3A/3B is an 8 bit A/D converter board for video signal processing. A high speed S/H IC
CXA1008P/1009P and a high speed 8 bit A/D converter CX20052A are assembled on single small printed
circuit board.

CX20052A PCB-3A with CXA1008P mounted, operates up to 20 MHz of conversion rate, and CX20052A PCB-
3B with CXA1009P mounted, operates up to 15 MHz of conversion rate.

Features
*Resolution 8 bit +1/2 LSB
eConversion rate 20 MHz CX20052A PCB-3A
15 MHz CX20052A PCB-3B
e Analog input level 1Vp-p N
¢ Digital output level ECL level 3
ePower supply +5V ]
g
[o]
Q.
€
Q
o
8
@ Voffset ADJ
VRi — o
L
S
. GND
SR A GND
VN
A/D — 3CSN0
© vret Dy — o
VR —o 0 58 70
SRR D2
S D3
D
R D
L
SE D
RN D5 (LSB)
NN O GND
S CLK OUT
— CtK out %
4 7]
[} =]
—» 10 |e— | .g
=]
70 8
TOP VIEW
Unit: mm

CX20052A PCB-3A/3B Pattern
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Voffset ADJ o VIN

1. Block diagram Vo,
o— Ay —©
-5V T +5V '
Sampling & Hold
6dB AMP Buffer CXA1008P/1009P
CLKref -12V
AR, Switch
CLKm \:% control
+ - CH
Vref ADJ
Ves  +5V )
—5V o—/\M/}/w\r“O l
Vref |
\
(=2V) ,,L. S/H out
2; R (to be adjusted)
¥ AD IN
VRrB VRT
S AMAAMAMANA
Reference voltage resistor string
Upper-level AID
Matrix circuit pper-leve converter
i voltageD atrbx ctreu! <}: comparator Reference |CX20052A
15 pieces) voltage
Lower-level com- (
~CLK parator (15 pieces) If 5
»{CLK [SX®)
Clock buffer |_| | Upper-level encod
. er-
ock buffer Lower-level encoder pper-level encoder Glock
buffer
CIK  Lower-level Upper-level  CLK
—={CLK output buffer output buffer CLK|

o o <] o o o o
LSB Ds D7 De Ds Da D3 D2 D1 MSB

Digital output

S

e}
CLKout CLKout
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2. Characteristics

1. Supply Voltage (Ta=25°C, Vee = -5V, Vec =5V)
ltem Symbol Min Typ Max Unit
CX20052A lec 70 80 mA
Vcc +5V PCB-3A lee 220 240 mA
Vee -5V CX20052A lec 50 60 mA
PCB-3B lee 200 220 mA

2. Analog Input (Vi)

Item Symbol Min Typ Max Unit
AC Input Voltage Amplitude Vin 1 \'
Offset Adjustable Range +15 +20 \"
Input Impedance Zin
CX20052APCB-3A 75 Q
CX20052APCB-3B 75 Q

3. Digital Input (CLK IN)

Item Symbol Min Typ Max Unit
Input Voltage (p-p) Veik 03 08 4 \"
Input Impedance ZincL 50 Q

4. Digital Output (D1— D8) (1.5k to Vee)

Item . Symbol Min Typ Max Unit
Output Voltage Vou —-0.90 -0.75 v,
VoL —150 ~135 v

5. Clock Output (CLKout, CLKour) (See timing chart)

CX20052A PCB-3A CX20052A PCB-3B
ltem “Symbol

Min Typ Max Min Typ Max Unit

Output voltage Amplitude Vcik 02 03 04 0.2 03 0.4 \"

Low Level Vowk —-1.2 -1.1 -09 -1.2 -1.1 -09 \"

Rise time tr 6 10 6 10 ns
Fall time tf 12 15 12 15 ns
CLK Delay TF 20 28 34 36 38 45 ns
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3. Timing Chart

CLK ref
/
CLKIN™

(SAMPLE)

(HOLD) ]—\ /_\

Sampling pulses -

—- TA
— |78 )" TH TL
1
Sampling/hold I
waveforms

F
CLK ouT ——-\
——

CLK out

(A/D)

Upper data ( X
output

Lower data _< 3 >_<
output
—

0

Tn shows a timing when the A/D latches upper 4 bits.
TL shows a timing when the A/D latches lower 4 bits.

CX20052A PCB-3A CX20052A PCB-3B
ltem Symbol
Min Typ Max Min Typ Max Unit
Clock i TCH 25 33 ns
n
ocx ToL 25 33 ns
Sampling delay A 6 12 ns
78 25 36 ns
Clock out TF 20 28 34 36 38 45 ns
Data delay TE 8 8 ns
™ 4 4 ns
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4. Adjustment

(1) Offset Voltage (Voffset ADJ)

VR should be adjusted so that the S/H output meets the input voltage range of the A/D (0 to —2V).
(2) A/ID reference voltage (Vref ADJ).

The reference voltage of the A/D (TP5) is to be —2V. VR. should be adjusted.

5. Output Data Format

The input of the A/D converter IC (S/H out) is quantized in 8 bit within the reference voltage range of Var
and Vge. The VRt and Vgs are set at 0V and —2V respectively on the printed circuit board.

Step A/D input signal voltage Digital output code
MSB LSB
over 0.000O0V 11111111
000 000000V (VrT) 11111111
127 -0.9961V 10000000
129 -1. 0039V 01111111
255 -2.0000V (Vrs) 00000000
under -220000V 0000O00O0OO0

6. Note on application

(1) Although the pull down resistors (RL: 4.3kQ) are mounted on the PCB, additional pull down is recom-
mended in an external circuit. The output current at the A/D output terminal should not exceed 10 mA.
(2) Digital output data should be latched by an external circuit to achieve a rated performance. Output data
can be latched at a rising edge of CLKour.
CLKoutr AND CLKout should be reshaped by an ECL line receiver such as MC10116 in an external circuit.
(3) The reference voltage is derived from the Vee by a simple resistor dividing network. The power supply
(+5V) should be stabilized to reduce voltage drift of the reference voltage.
(4) To reduce CLK leak, use waveforms similar to sine waves as far as possible up to the CLK
input. For satisfactory operation, a CLK input amplitude of around 300m Ver is enough.
(5) When the S/H input deviates over 1.2V during one sampling period, the output may contain
errors.
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CX20052A PCB-3A/3B Circuit

:fo.m
14 O+0 -5V -5V
?
*3
D1 MsB Y
- —0
10 S S/H out —O
oM .m S
Ve 05V [ o« _ |Digital
ViNo TP2 O S-5V gg Ds N . output
+5V 275 O o §o Ds S (ECL)
§ g xXQ o
o T o< o
Voffset VR04M A & a ° - L o
ADJ 2K F1500p é 8 LSB o
+5Vo O § 0 -5V
Oty ¢ 3 s
v TS oo TR .
o0 HH CLK 07
CLKin 5102 o1x P
7 pe 15K 15K
56 Oy O 24 - I
. [eX 1)) ,
i Y
Ri  VR: Re
*4 R,

Y Vref ADJ _3y

*1. Ris aringing preventing resistor. Select between 10 to 502 according to pattern length.
*2. Pulldown R for Vref.

*3. RL =4.3kQ

*4. R1 = 2k{},VR2 = 2kQ,R2 = 1k
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CX20116 PCB/CX20116U PCB

CXA1066K PCB/CXA1066UK PCB

8 bit 100 MHz A/D Evaluation Board

Description

The CX20116 PCB/CX20116U PCB/CXA1066K PCB/CXA1066UK PCB are the evaluation printed
circuit boards for 8 bit high speed A/D converter CX20116/CX20116U/CXA1066K/CXA1066UK. On this
one board, A/D, driver, standard voltage source, latches and ECL line drivers are mounted, and this PCB is
designed to achieve the best performance of the A/D converter.

Full scale —12V I

I | MINV
%«» —2v -~T°

| ——’ MINV ! LINV

|

|

[

|

% Offset VRB LINV {
N DotoD7
25| | & A EOE N
- I I
- O A - (=]
| gz [®| 3 [®]qe | Doy
=< £
I 358 w O
|
CONV |0.01 uF CLK l
CLKout
| 350 [ o
Dela \
| 3 e il g o
I 1t010ns = | CLKout
L'_l— i_ %_ ____________ ’% —_£~J
GND
+12V —12V -5.2V GND —5.2v
Analog Digital
PCB Characteristics
e Analog input band width 40 MHz (at —3 dB)
® Analog input impedance 75Q
® Complementary ECL output
e Clock output (Delay time O t0 10ns adjustable)
Supply Voltage
® Analog +12V 80 (Max.) mA
-12V 80 (Max.) mA
-5.2v 250 (Max.) mA
e Digital -5.2V 460 (Max.) mA
1. Analog Input (Vs)
Item Min. Typ. Max. Unit
AC Input Voltage Amplitude* - 1 1.1 \"
Offset Adjustable Range -0.25 0 1 Vv
Input Impedance - 75 - Q

*

peak to peak
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2. Convert Input Signal (CONV)

Iltem Min. Typ. Max. Unit
Input Voltage* 0.6 1.0 \%
Input Impedance - 50 - Q
DC Level -3 3 \%
Tew 1 7.5 ns
Pulse Width
Tcw O 2.5 ns

peak to peak

3. Control Input (MINV, LINV)
ECL 10K compatible

4. Digital Output (DotoD~, DotoD-)
ECL 10K compatible, complementary output

5. Clock Output
ECL 10K compatible, complementary output
Delay time adjustable

|
6. Timing Chart Vs "‘ON
(—
N+1 N
\ /( o

r Tcw1 I TcwO

CONV —\_—/_

A/D [+ Tdc

CLK ==
CLK —]
— Td
A/D Output pin
Dataout| XN—1 | | XN | | X N+1

—— Tdd
PCB/Output pin

Dataout | X N-2 XN-1 | | XN

—>
CLKout ~7 T,
CLKOUt — l__x;
Item Symbol Min. Typ. Max. Unit
Conversion Delay Tdc 3.5 ) ns
Data Delay Tdd 55 ns
Clock Delay Adjustable Range* Tc 1 10 ns

*

Adjustable in 1ns step by taps
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7. Output Coding

MINV 0 0 1 1
" LINV ) , 1 0 1
ov 111...11 100...00 011...11 000...00
) 111...10 100...01 011...10 000...01
vin 100...00 11,11 000...00 011...11
011...11 000...00 111...11 100...00
. 000...01 011...10 100...01 111...10
—2v 000...00 011...11 100...00 111...11
1:ViH
0:Vw
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8. Adjusting Method of Clock Output Delay Time
Clock output delay time can be adjusted by jumper wires position on the PCB.
Tap positions should be changed simultaneously in CLK and CLK, avoiding the effect of waveform
distortion.
Delay time in each taps are 1ns.

Jumper wires

D CONV S ] (Example of delay time 4ns)
du:l

e /2 Ire)
Full Scale @ VR2 o B Hokdo) P A1l B1
daRizda
O (DO-LI\——?— (Do. -
[ 2 — —
. . P lo (o
Vin Linearity {&) vRs Q o
(1} L L
— _
- o [+9)
> lofz
z |° mﬂ °
L~ol Lo
@ VR1 Bl
Offset N2 3
b4
Q n:l] e
(] |_~2J
A36| B36

9. Note on Application

9-1. GND, VEe
Avoiding the noise effect, GND and Vee are separated in the analog and the digital system
respectively. Take care not to happen potential difference more than 50 mV between the both systems.

9-2. Termination of Digital Output
Termination resistance of digital output is not mounted on the PCB. To prevent waveform distortions
by reflection, it is recommended to terminate on a PCB that receives the signal.
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CXA1066K PCB/CXA1066UK PCB
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14 13
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SONY. CX23060PCB

CX23060 Evaluation Board

Description

The CX23060PCB is an evaluation board for
the 10 bit 1 chip A/D-D/A converter CX23060. It
incorporates all parts required for the conversion

operation and the variable resistors on the board -

have been preset to a reference value before
‘shipment from the factory, allowing users to
evaluate the 10 bit D/A-A/D conversion by
supplying the control clock in accordance with a
specified timing format.

CX23060PCB 1/0 Assignment (Top View)

™~

1[o
o | § —t—= 8 pin connector for the input/output of control
< § clock
§ 8o 1. Datal/O
» 2. Word Clock
© 3. BitClock
4. Mode Select
5. Master Clock
1 8 6. NC
[o0] A
_$ / / Vi / _é
/

2 pin X4 connectors for the input/output of analog

signal

GND

Ch.1 Analog Input
GND

Ch.1 Analog Output
GND

Ch.2 Analog Output
GND

Ch.2 Analog Input

ONOOHA LN

~324 -



SONY.

CX23060PCB
CX23060 PCB Circuit
5V 68
O AN — \_J
Data
O
1K 1KB
WCK
AMA— QM,; o
TL430 i, BOK
] O
1K 390 75
>/ VV\,——< Mode
O
—9 K MCK
' 220 O
J7s
Akl
1 ¢
11 § W\r Os
YL 3
7
I+ Q |, 1004
o +\
3 | ¢ 100u
3 +\
22ux2
O ¢ |+ It \ |+
v A —O
LIN 22u%2 RIN
3.3K 3.3k 33K
MA LPF LPF FAM—
10u
L+
Tou —A (—10#—<
. ROUT
O 5
AV A
39K 22KB 10K L 10K 22KB 39K
2.7K 2.7K g
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Block Diagram of 10 bit AD/DA CONVERTER

L channel L channel é:,?,aﬂ?/ﬂow Sg gg 5 S 2 g
Aperture Input  Aperture Output P30 3 ;2 Qo0
npu 3 3 o8 ow
o ® Qg%
-L channel Integrator - Integrator e 2 g2 8
Offset Input Output = -~
-——O—————- ———Om————- -O-—= -——"
L channel
Input oo
Timing
5 ggmi’;t Generator
I j
. 1
o) »
~ 12| || | €
sl ]S 7
— —
R channel Ot oL 8 % @
Input o g

—

|

|

_——— e —— ——— —— -
R channel Analog Reference - Reference
Offset Reference VoltageH Voltage L

. R channel '
Sample/Hold
R channel R channel Input

Aperture Input Aperture Output

|

|

|

|

I

I

I

|

I

|

[
Data
Input/Output

|

|

|
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CX23GS0 Test Signal Generation Circuit

10 MHz
1N

LS04 1/6

LS08 1/4

Vec CPMR Qo Q1 Q2 Qs
LS393

CPMR Qo Q: Q: Qs G

220

5V

Vcc CPMR Qo Qi Q2 Qs
LS393

CPMR Qo Qs Q: Qs G

5V

MODE (5V/0V)
—O WCK (31.25 KH2)

—O BCK (625 KH2)
O MCK (10 MHz)

® The CX23060 operates as a D/A converter by setting the MODE signal to 5V and as an A/D converter by
setting to O V. Its DATA 1/0 terminal is connected to the internal tri-state buffer allowing external data to
be input in the D/A mode and output in the A/D mode. Input/Output data are 10 bit serial data starting
with LSB and coded in 2's complement.

® |t is desirable for the above test circuit, where 10 MHz is used as MCK, to use an external resistor of 470
kQ for pin 7. However, to obtain the optimum A/D conversion gain, this external resistor should be 510
k. A/D conversion gain will increase about 5% of full scale level.

® The current set A/D analog input/output level is set to —10 dBs IN/OUT (about 0.245 Vrms). This means
full-scale data are obtained when —10 dBs analog input is added to the LIN or RIN in the A/D mode. In
the D/A mode, —4 dBs analog output is obtained when full-scale data are added to the DATA I/0
terminal. The analog output level becomes —10 dBs a low pass filter 6dB insertion loss.

80d090€2X0
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Timing Format for A/D Conversion

40fH Bit Clock
1.59us

2fH _IF \ /™ Word Glock
=

15.9us _i
w Mode Select
/ \ Convert
. ] Command
Ca.wsuo -+ M9%us—— ]

Integrator
Output

Sample/Hold
Input

Y X 2 X3 X4 X5 X8 X7 X8 X9 Xmse)(iseY 2 X3 X 4 X5 X 6 X_7 X8 X_® YmseY _ pataOutput

L R |

“Convert Command” is generated in the IC when Mode Select is set to “L” state with Bit Clock (625 kHz)
and Word Clock (31.25 kHz) input to the CX23060. When this “Convert Command” is at “H” state,
sampling the analog input is performed, and the A/D conversion is performed at “L” state. Since the
CX23060 has a coarse-fine integrating A/D conversion system, analog signal to the Sample/Hold Input
while the Convert Command is at “H” state is sampled, and then the constant current weighted with the
inverted analog signal is integrated when the Convert Command becomes at “L” state. By measuring the
time integrated by coarse and fine constant currents, preset data on, the upper 6 bits and the lower 4 bits
counters are determined. The counter data are set to the shift register when the Convert Command
becomes “H” state again, and they are output serially with the LSB data leading in sync with the rising
edge of the Bit Clock.

80d090€2X0
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Timing Format for D/A Conversion

40fH
1.59us
2 —{L 15.9us _}f /—
apy

— /)

. te—1.59us

_\ 9.54us —ri 3.975;43]
9.54us j—‘— 3.975us J

AVREF

Discharge Clock and Aperture Clock are generated in the IC when Mode Select is set to “H” state with Bit
Clock (625 kHz) and Word Clock (31.25 kHz) input to the CX23060. The DATA input starting with LSB are
loaded into the shift register in sync with the fall edge of the Bit Clock and they are divided into the upper 6
bits MSBs and lower 4 bits LSBs respectively and preseting the upper/lower counters. They start counting
when Discharge Clock becomes “L” state and simultaneously the coarse and fine constant currents
corresponding to the upper and lower counters are output. When the constant current output is integrated
by an integrator, the D/A conversion is performed. When the counters are filled up, the counting will stop
and integrating is simultaneously stopped, and the terminal voltage of the integrating capacitor at this time
is sampled by the Sample/Hold aperture in the next stage while Aperture Clock is at “H” state and held
while at “L” state.

Bit Clock

Word Clock
Mode Select

Data Input

Discharge

Aperture R

Aperture L

Integrator
Output

Aperture
Output R

Aperture
Output L

g0d090€e2X0
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Selection of parts to be used

(1) Use an integrating capacitor of less dielectric absorption (e.g.polystyrene) between Pin 4 and Pin 6.

(2) Adjust the 1 KB semi-fixed resistor so the reference voltage to be generated by the reference voltage
IC (TI's TL430 or TL431) becomes 3.6 V.

(3) Tolerance of the three-division resistors, 75Q, 3900 and 1 k{ to give voltage to Pins 5, 20 and 21 is
5% respectively. Approximate values of each terminal voltage is 2.5 V for Pin 5, 3.6 V for Pin 20 and
3.4V for Pin 21.

(4) Tolerance 1% is recommended for a 470 k() resistor (to be connected to Pin 7) which is an integrating
current setting resistor giving the A/D conversion gain during the A/D conversion.

Adjustment method

(1) Use the 1MQB semi-fixed resistor connected to Pin 8 to adjust the playback level during the D/A
conversion. (910 K is provided with CX23060PCB). Input digital data corresponding to the sine wave
(1 kHz) of full-scale level to Pin 28 and adjust the 1 MQB so that the D/A output level of Lout and
Rout becomes —10 dBs (0.245 Vrms). The maximum level difference between Lout and Rout channel
is 0.3 dB.

(2) Adjustment of the A/D conversion gain during the A/D conversion is not described, but adjust the D/A
output level of the reference DAC (adjusted to become —10 dBs output level described in (1)), when
the analog input to be given to Pins 10 and 19 is also set to —10 dBs (0.245 Vrms). In practice, there
are no correlation between analog input level of A/D and analog output level of separate D/A, because
both A/D and D/A have deviations in conversion gain. So it is effective to change the analog input
level of Pins 10 and 19 properly, or to provide a level adjustment amp to Pins 13 and 16.

(3) For the offset adjustment during A/D conversion, adjust the variable resistor (22KB), which is used
with the resistors of 10 and 39K. In practice, adjust the 22KB so that the data output of pin 28
becomes “0000000000” when the analog input of LIN and RIN are shorted to the ground. Least
significant 2 to 3 bits may be affected by noise.
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SONY CXA1056P PCB/CXA1056K PCB/CXA1056UK PCB
" CXA1016P PCB/CXA1016K PCB/CXA1016UK PCB

8 bit 50 MHz/30 MHz A/D Evaluation Board

Description

The CXA1056P PCB/CXA1056K PCB/CXA1056UK PCB/CXA1016P PCB/CXA1016K PCB/CXA1016UK
PCB are the evaluation printed circuit boards for 8 bit high speed A/D converter CXA1056P/CXA1056K/
CXA1056UK/CXA1016P/CXA1016K/CXA1016UK. On this one board, A/D converter, driver, reference
voltage source, latches and ECL line drivers are mounted, and this PCB is designed to achieve the best
performance of the A/D converter.

r-r-r—r———~—~—~""""™"™""™/"~"7"/™"™/"/7/"7/"7/7/77 a
| Full scale —12V I
| — | MINV
-2V O
| MINV Iliny
1 7 Ho
I L oOffset VRB lLINV I
I I Dot
| © © £ o A oy oD
O L = 8
=y = £ |
zx 8| sl .5 | e
> X otoD7
60 2 85 o |
CLK i
I COLKout
2
I 1to10ns | CLKout
L_L— {_'l_‘l;v—' T T _Z”ii__l__]
ND
+12V —12V 5.2V G GND-5.2V
Analog Digital
PCB Characteristics
® Analog input band width 20 MHz (at —3 dB): CXA1056P PCB
15 MHz (at —3 dB): CXA1016P PCB
® Analog input impedance 750

® Complementary ECL output
® Clock output (Delay time O to 10ns adjustable)
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CXA1056P PCB/CXA1056K PCB/CXA1056UK PCB/

CXA1016P PCB/CXA1016K PCB/CXA1016UK PCB ~ SQNY” )
Supply Volitage
® Analog +12V 80 (Max.) mA
—12V 80 (Max.) mA
-5.2V 250 (Max.) mA
® Digital —5.2V 460 (Max.) mA
1. Analog Input (Vs)
Item Min. Typ. Max. Unit
AC Input Voltage Amplitude* 1 1.1 Vv
Offset Adjustable Range -0.25 0 1 Vv
Input Impedance - 75 - Q
* peak to peak
2. Convert Input Signal (CONV)
Item Min. Typ. Max. Unit
Input Voltage* 0.6 1.0 Vv
Input Impedance - 50 - Q
DC Level Range -3 3 \"
CXA1056P PCB Tew 1 14.0 ns
CXA1056K PCB
CXA1056UK PCB Tcw O 4.5 ns
Pulse Width
CXA1016P PCB Tew 1 225 ns
CXA1016K PCB
CXA1016UK PCB Tew O 7.5 ns

* peak to peak

3. Control Input (MINV, LINV)
ECL 10K compatible

4. Digital Output (DotoD~, DotoD~)

ECL 10K compatible, complementary output

5. Clock Output

ECL 10K compatible, complementary output

Delay time adjustable
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CXA1056P PCB/CXA1056K PCB/CXA1056UK PCB/
CXA1016P PCB/CXA1016K PCB/CXA1016UK PCB SONYO

6. Timing Chart

Vs -—(&N-\

+ Tew1 +TewO

CONV _j_ /T

e—Tdc

A/D

CIK == |———\|~----- N——\ - —
CLK——}\—--——-’ — \___._-./L“ | pp——

—
A/D Output Pin

Data out N—-1 XN )@1

PCB/Output Pin | Tdd
Dataout| XN-2 N—1 N
—» TcC
CLKout =-=—= _———_—— -t
cukout—— K- | XX 1T XTT° X
Iltem Symbol Min. Typ. Max. Unit
Conversion Delay Tdc 4.0 ns
Data Delay Tdd 5.5 ns
Clock Delay Adjustable Range* Tc 1 10 ns
* Adjustable in 1ns step by taps
7. Output Coding
MINV 0 0 1 1
LINV 0 1 0 1
ov 111...11 100...00 011 ... 11 . 000...00
. 111...01 100...01 011...10 000...01
Vin . 100...00 11,11 000...00 011...11
o11...11 000...00 111... 11 100...00
. 000...01 011....10 100....01 111...10
-2V 000...00 011...11 100...00 111... 1
1:VH
0:Vi
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CXA1056P PCB/CXA1056K PCB/CXA1056UK PCB/
CXA1016P PCB/CXA1016K PCB/CXA1016UK PCB SONY@

8. Adjusting Method of Clock Output Delay Time

Clock output delay time can be adjusted by jumper wires position on the PCB.

Tap positions should be changed simultaneously in CLK and CLK, avoiding the effect of waveform
distortion.

Delay time in each taps are 1ns.

Jumper wires

ELCONV / / (Example of delay time 4ns)
) /
e ___ _w/2____w
Full Scale () VR: of kebse e A1/B1
g A
[eg ad O ad
— © olnd . ol~d -~
Q: — 1
SN o) ©
Vin Linearity ’\‘\\:w) VRs o Q
l:]:ﬂa L~ L~2
) © © ] ]
n
hot © o b ~ [v]
< - - - o z o
Q Qar S(< § % - n:l] -
oo L~2 _f\gj
@VFh — —
Offset N oo <
34 |3
L~ L~2]
A36/B36

9. Note on Application

9-1. GND, VEe
Avoiding the noise effect, GND and Vee are separated in the analog and the digital system
respectively. Take care not to happen potential difference more than 50 mV between the both systems.

9-2. Termination of Digital Output
Termination resistance of digital output is not mounted on the PCB. To prevent waveform distortions
by reflection, it is recommended to terminate on a PCB that receives the signal.
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CXA1056P/CXA1016P

CXA1056K PCB/CXA1056UK PCB/CXA1016K PCB/CXA1016UK PCB
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CXA1056P PCB/CXA1016P PCB
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CXA1056K PCB/CXA1056UK PCB/CXA1016K PCB/CXA1016UK PCB
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SONY:. CXA1076K PCBICXA1176K PCB

8-bit 200/300 MSPS ADC Evaluation Board

Feature

The CXA1076K PCB/CXA1176K PCB are the evaluation printed circuit boards for 8-bit ultra fast
A/D converter IC's CXA1076K PCB/CXA1176K PCB. The board is consisted of an ultra fast ADC,
input amplifier, voltage reference, clock buffer, timing circuit and ECL buffer for the output data.

The input impedance both for analog and clock input terminals is 50Q. The output terminals pro-
vide complementary ECL level having a capability of driving into 50Q load.
Complementary ECL clock output is provided for external use.

The input voltage range is 1V peak to peak into 50Q. The input amplifier has a gain of —2X, and
has a capability to adjust offset voltage to interface to the ADC's input level of O to —2V.

PCB Characteristics

® Analog input impedance 50 Q
® Analog input level 1 V (peak to peak )
® DC offset voltage range 0 to +1 \%
¢ Clock input impedance . 50 Q
e Supply voltage
Analog +15 \% 50 mA
-15 Y 100 mA
-5.2 \Y . 160 mA (CXA1076K PCB)
250 mA (CXA1176K PCB)
Digital -5.2 \% 60 mA (CXA1076K PCB)
95 mA (CXA1176K PCB)
-4.5 \% 1000 mA
Block Diagram r ____________________ _}
|
I ) ! CLK OUT
convo— % J.I-—> 1'X___::;‘:8m
| 50 Duty
| and Delay :
' ﬁ [
: offset r]‘/‘“ 1Y ek i
' | Di,Di 5 8 I
) & —F———0 DATA
| CXA1076K [T78 I | -
Vs or oo y o obpaTA
I cxat176k | OROR W ef 2 i
| 57 S | O OVER RANGE
: Full Scule—_'\/Ra [ minv 1 o
| LINV 1
| %" -2V | -1sv | )
|
| |
(PR PR O VU I DN RN D
o 0
+15V 18V -52V  GND GND -5.2V -4.5V
Analog Digital
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Electrical Characteristics

1) Analog Input (Vs)

Item Min. Typ. Max. Unit
AC peak to peak level 1 \%
DC input level -0.2 0 +1 \%
Input impedance 50 Q

2) Clock Input (CONV)

Min. Typ. Max. Unit
Input voltage 0.3 0.8 1 \%
DC‘ input level -5 0 +5 \
Input impedance 50 Q
Pulse width Tow! 1/2fs
TewO 1/2fs

3) Control input (MINV, LINV)
ECL compatible (Low with left open)

4) Digital output (DATA: Do to D7, Do to D7, OVER RANGE)
ECL 100K compatible, without pulling down

5) Clock output (CLKout, CLKout)
ECL 100K compatible, without pulling down

6) Timing Chart

/
——t
e /
Tds
—]
Tew1 TewO
R
CONV ——/
ADC —s1dc Tpw1 | TpwO _—1
CLK——— g4 -\|/—————1 = =1
CLK __../\_____;____/ |
. Td
Tdd
— e
ADC out put ) 4><
Di,0R
PCB output ( ><
DATA >
OVER RANGE
-~ Tc (e
CLK out ——}\— _____ — (N
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CXA1076K PCB
Item Symbol Min. Typ. Max. Unit
Conversion delay Tds 0.8 0.9 1.2 ns
Tdc 4.0 6.0 ns
Data delay Td 2.6 2.9 3.3 ns
Tdd 4.0 ns
Clock delay Tc 4.0 ns
CXA1176K PCB
Item Symbol Min. Typ. Max. Unit
. Tds 0.6 0.8 1.1 ns
Conversion delay
Tdc 4.0 6.0 ns
Data delay Td 2.4 2.7 3.1 ns
Tdd 3.8 ns
Clock delay Tc 4.0 ns

Td1 and Td2 are adjustable: O to 2 ns. See paragraph 3 for more detail.
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Adjustment

1. Input Full Scale Range

The input full scale range of the ADC is O to — 2V, which is determind by VRT(OV) and VRB(— 2V)
terminals of the ADC. The voltage reference on the PCB is factory adjusted for — 2V for VRB.

‘Full Scale’ trimmer VR3 can be used to adjust VRB by monitering TP1.

As the input amplifier has a gain of — 2X, the input range at the input port Vs is 1V peak to peak
for full scale input range.

2. Input Offset voltage

‘Offset’ trimmer VR1 can be used to adjust input offset voltage. The trimmer is factory adjusted
to give a — 1V offset voltage at the ADC’s input terminal with no input voltage applied to the input
port Vs.

The input signal of 1V peak to peak with a DC offset of O to + 1V can be adjusted by VR1 that
the input signal falls into ADC’s full scale range.

3. Clock Duty and Data Output Timing (Refer to Timing Chart)

Convert signal at CONV port is AC coupled and translated into ECL level. A clean sine wave or
a square wave with 50% duty is recommended as CONV signal. CONV signal is devided into two
directions: one for CLKout pulse for external use and another for CLK pulse for the ADC.

CLKout pulse is simply buffered by 100K line receiver and appears at CLKout port of the PCB with
delay time of Tc from the CONV signal.

Two delay lines TD1 and TD2 have two roles for timing adjustment, clock duty and data output
timing. TD1 and TD2 can be adjusted by sliding a tab on the top of the delay line. Total delay time
is 2 ns for both delay lines. Set TD1 TD2 for normal setup.

In these setup the clock pulse width tpw1, ADC clock timing Tdc, clock output timing Tc and data
output timing are stated nominally as follows,

Tpw1l = Tew1 + (Td1 -Td2) ns
Tdec = 4.0 + Td2 ns

Tc = 40ns

Tdc + Tdd = 8.0 + Td2 ns

where Tcw1 is a half of the sampling period 1/2fs if the CONV signal has the duty of 50%.
Td1 - Td2 adjusts the clock duty and Td2 adjusts the timing between clock output and data output.

4. Linearity

Although the ADC itself has an internal linearity compensation circuit and has the integral and a
differential linearity of + 1/2 LSB, more precise adjustment for the integral linearity can be obtained
by adjusting ‘Linearity’ trimmer VR2 (not mounted, use 1KQ potentiometer).
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Output Format
The table shows the output format for the ADC. Be careful that the PCB has the input amplifier
with voltage gain of —2X.

MINV 1 0 1 )

vin | step |ENV__ 1 1 0 0
OR MSB LSB|OR MSB LSB|OR MSB LSB|OR MsB LSB
ov 0 000:--00/0 100+::00[0 01 1-++11{0 111-+-11
0 [1000: 001 100++:00]1 011++-11[1 111---11

1 {1 000-+:01[1 100-++01[1011:--10[1 1.
“wv|127]/1011+-+-11[1 111111 000---00|1 100---00

128 |1 100---001600--'00 1111111 011+--11

100+-+01|1 000++-01
100---00[1 000--:00

2564 (1 111---10
256 (1 11111

PR
o o
PRGN
-
-
-
-

-2V

T 111111 01'1---11 1100---00({1 000--:00

Component Position and Dimension (not to scale)

TD2
—e= Al Bt
TD1 IC3
% —= % F100114
) =
IC4
VR2 TP3 TP4 <
Full Scale [oNe] B bt
_____ o
VRS @ 2
Linearity 81 o) W
TP2 <
CXA1176K| L o =
Ve or M ICS
vin| | [cxAto76K]
hut
o L
VRA1 LJ
Offset
A36 |B36
124
Unit : mm
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Board Layout (not to scale)

Component Side

A36

Soldering Side
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Pin Configuration CXA1076K/CXA1176K (Top View)

0 ~ ~ O Q Q
w z S g2 v g
g 5z 2% g6z z0
I €« > >a >a35 54 .
O o ® N OV M N - O 00N OO 9
O 0 O® v v v "o N T T T T TS

erymyoent22R g IR IRR
8BBB§§§388|8
388

Pin Configuration of IC Socket (Bottom View)

/Index Pin
é 44 46 48 50 52 54 56 58 60
O O O O O OO0 OO0 O
45 ) 62
430 O O O O O O O O O Os
47 49 51 53 55 57 59
41O O 64O (63
390 Q4 66O Qe85
37O O38 68O QOs7
350 O36 20 O
330 O34 40O O3
3110 O32 60 Os
220 O30 8O O7
25 23 20 19 17 15 13
270 (233 OO O O OO0 O 9 O e
OO OO0 OO0 O0O0
26 24 22 20 18 16 14 12 10
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Schematic Circuit
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o 620 T110 (L?chm_tgzs —{129
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. SONY. . FCX20220A-1/-2

10/9 Bit 20 MHz Sub-ranging A/D Converter Evaluation Board

Description . Features
The FCX20220A-1/-2 is an evaluation printed ® Resolution 10 bit = 1 LSB
circuit board for the 10/9-bit high speed A/D con- (FCX20220A-1)
verter CX20220A-1/-2. On this one board, A/D 9 bit = 1 LSB
converter, sample hold, voltage reference and ECL (FCX20220A-2)
line drivers are mounted, and this PCB is designed e Maximum conversion 20 MHz
to achieve the best performance of the A/D con- rate
verter. Conversion up to 20 MHz is possible. e Analog input level 1 Vp-p
e Digital input level ECL level
e Digital output level ECL level
e Supply voltage +12
+5V
e Analog input band 10 MHz
width
e Analog input 75Q
impedance
Block Diagram
r--———"—~"~—""~"~""~"~“~"~—~"~“"~“"~"— ~————~ ———— = ——=-—= A
|
| é( Off set ‘5’;‘2 vas :
| VR1 > |
| EE ,,‘,’ + 5VA)A£‘| |
| 1K VR4 Vee !
VIN O- WA - VIN |
! L S/H '." N L op1(MsB)
| 813 e ! £ —0D2
| nr J/f_‘ > VREF.T ? % 'ﬂogi’{
| g - 1—o0p5
! ] 3 oo
| Sl I N gl -
| x1 < L op1owwse)
s/H| |s/H ) !
: / ¢k [ek |
|
| I
| AD CLK |
| AD CLK |
1 Latch CLK |
CLK IN | CLK Buffer [k our L ek out
| 50 .CLK _OuT ! OTCK ouT
]
} |
| |
|
S PP AP [ P J

GND -5V +5V -12V +12v
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SONY.

Supply Voltage

Item Symbol Min. Typ. Max. Unit
+12v veer 110 | 130 mA
—12v IVEE1 —170 | =200 | mA

+5V lvee2 80 100 mA

-5V IVEE2 —450 | —520 | mA

Analog Input

ltem Symbol Min. Typ. Max. Unit
AC input voltage amplitude VIN 1 2 \")
Offset adjustable range -2 +2 \%
Input impedance ZIN 75 Q

Digital Input

Item Symbol Min. Typ. Max. Unit
VCLK H -11 \
Input voltage
VCLK L -15 \
Input impedance ZIN CLK 50 Q

Digital Output (D1 to D10)
ECL 10K compatible (open emitter)

Clock Output
ECL 10K compatible, complementary output (open emitter).
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Timing Chart
Sample N + 1
Sample N
Analog input Sample N + 2
Clock input A
Tewo Tewi
) (Sample)
Sampling pulse =
pineP 4 (Hold) \__ﬁ J
Al
e N+1

[T N T
Sample hold
waveform N+2
A/D clock | eamm———N

D 2N N NS
Tp Tg

A/D data output DataN — 2 DataN — 1 X Data N XN +1

— rF
Latch clock -¥___, w

Tp Tewi Tcwo
™

Latch output DataN — 3 DataN — 2 X DataN — 1 X N

-~ fo
Clock output 7p %T

|

TH is the timing in which the upper level comparator compares VIN and VREF and latch the result.
TL is the timing in which the lower level comparator compares VIN and VREF and latches the result.

Item Symbol Min. Typ. Max. Unit

Tpwo 25 ns
Input clock pulse width

Tewi 25 ns
Sampling pulse delay 7A 2 ns
Sampling pulse width *1 8 10 ns
Sampling delay 7C 5 ns
A/D clock delay *2 ) 30 ns
A/D clock pulse width *3 TE 22 ns
A/D output data delay TF 10 ns
Latch output data delay TG 2 ns
Clock output delay 70 30 ns

Note) *1 Adjustable in 2ns step using taps of delay line 1 (DL1).
*2 Adjustable in 5ns step using taps of delay line 2 (DL2).
*3 Adjustable in 2ns step using taps of delay line 3 (DL3).
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Output Data Format

A/D converter input (S/H out) is quantized to 10/9 bit under the reference voltage range of VREF.T to
VREFB. VREF.T = OV, VREFB = — 2V are set on this PCB.

(FCX20220A-1)

. Digital output coding
A/D input signal voltage Step MSB LSB
12345689010
VREF. T 00O0O0 1111111111
: 0001 171711111110
511 1000000001
512 1000000000
513 0111111111
: 1023 000000000 1
VREF. B 1023 0000000000
1: VOH
0: VoL

Adjusting Procedure
1. VREF (Full Scale) adjustment
Adjust VR3 (Full Scale), monitoring TP3 (VREFB), for the voltage reading of —2V.
2. Offset adjustment
Apply sine wave of 1 Vp-p to VIN pin, and monitor TP2 (A/D input). Adjust VR2 (offset) so that the
input voltage for the A/D is centered at — 1V.
3. Vgain adjustment
Adjust VR2 (Gain) monitoring TP2 so that the input voltage for the A/D falls into the range of OV to
—2V.
4. Vcc adjustment
Check TP4 (Vcc) and adjust VR5 (VccC adj) so that the voltage reading is around +2V.
5. Dumping resistance adjustment
Adjust VR4 (Damping) so that the A/D performs best result for the electrical characteristics (Lirieari-
ty, DG, DP and so on).

Notes on Application

1. Termination resistance of digital output is not mounted on the PCB. To prevent waveform distortion by
reflection, it is recommended to terminate on a PCB that receives the signal.

2. (Adjustment around DL1, DL2 and DL3)
See Application Circuit on page 6.

1. In case of 20 MHz, sampling frequency 2. In case of 14 MHz, sampling frequency
| ] | | l ] 1 l I 1
DL1 4 |~ —DL2 13 —bL3 11 —|DL1 4 [~ —DL2 10 —DL3 9~
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Differential Gain Wave Form

Differential Phase Wave Form

Condition Clock: 20 MHz
Signal: NTSC. 40IRE mod. ramp.
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Application Circuit

ORI

C35,37,38
[

-L— DIGITAL GND

”% ANALOG GND

QPtmsmes-s Q,22sa1206  Q12-1425c2408 Q34251105 Q5,625c2408 QB2sarzos Q7,9,1025c2408 OP2Lm3ser Q112541206 o sv-ae gir Qe eOar
- 25 ¢ Ca2-45 C42
s o D=4 —{+av o1 Y arev | Spr—Oez |,
E R7 3120 15597-1 - +5v-A 83 '
Ra% T 32700 55 A T IS O X
R3 5T c1a 15) vee DGND(14 B4
ot o ci8 1 6 8 |
L RS 01 ¥ms o = r2v-atgr-Oes
V|5 279 Rva 16) Vin AGND(13) 5 2 o7 449; 86 1
ke W : N !
00
il MSB 2v-a p 7% .
° N 6 17) vin o (12 ® 1955 \;Egsv ‘
VR4 DAMPING ) B8
O 02(11 0 81 DL i
TP (Dbis MC10176 iR
D4
— 19)vaer.t 03 (19 10 i3 Q 810 4!
() 0s 811
x
3 1o 29) SO 7 4 g2 Qaw
(VR6) oAl 2 A3
oK #_e N 0s(a o (O
g 9 B14 |
2 L os(7 B 2)5e —Oes1s |
RS2 o 816 | |
5% N o7
@3)vrer .0 o7 (e 12 ® Qe |1
i
82 08 B8 |
29) v o8(s 3 :
ee MC10176 —Oss |,
s
EO AP o9(a ® ia 820 |
D1
RY TPA oo cowe 0 > ” 821 11
BIAS o3} ~ (s 822 | 1
GH)CATHODE )10 TP7 823 | |
BIAS
v QVRZ;GAIN o %Zf;; 824 | |
RIOFFSET VRZ,GAll VR3] FULL SCALE d L CLK
' . 28) k(1 c26
QRS vee ADJ BIAS o nso o 8 P8 _L—«-< D25 | |
QVR6; LINERALITY A3 nprone 1003 3~ 1100 = +QOs26 | !
A1 Horonte A2 Hprone — +Oe27 ||
CLK OUT, O 828 1
TROUT, Ngoq | !
3 |
N’—O 830 |,
CLK !
= ecO[ O3 ||
“QOe32 ||
L PS5 +5v-D .
FoLas O_tgm |
B34
SDL50N500 SDL20NS00 —5v-D 1
i
2R50 RS23  RS3 3 2RSE
3130 130 560 Fesst 560
560,

*DG (digital ground) and AG (analog ground) are not separated on this board.
*_5V-D (digital) and —5V-A (analog) are not separated on this board.
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FCX20220A-1/-2

SONY.

List of Parts

R1
R2
R3
R4

R41

R42
R43
R44
R45
R46
R47
R48
R49
R50
R51

R52
R563
R54
R55
R56
R57
R58
R69
R60
R61

R62
R63
R64
R65

820)
1139
10k Q2
16()
15()
750
2.7k Q
2.7k Q)
150
1200
62()
120Q
1560
154
2700
100
474
680 ()
680()
75Q
2.7k Q
15()
2.7k Q
3602
3602
150
1502
2k Q)
470
100
8202
1500
160
1.6k Q)
2.7kQ
560 ()
150
100
100 Q)
100
510
820
1300
560 ()
560 ()
560()
820
130Q
82()
1300
56002
560 (2
560 ()
560 ()
56 ()
56 ()
56()
56 ()
2.7k )
56 ()
2.7k Q)
56 ()
1004}

Carbon
"

[Semi-constant resistance]
VR1 2kQ
VR2 5k (2
VR3 2k Q)
VR4 1000
VR5 2000Q)
0.1uF
| |
| |
| |
€39  O.1uF
Ca0  10pF
car 4716V
| |
| |
C46  47u/16V
Q1 2SA1206
Q2 2SA1206
Q3 2SK105
Q4 ~2SK105
Q5 25C2408
Q6 2SC2408
Q7 25C2408
Qs 2SA1206
Q9 2SC2408
Q10 25C2408
Q1 2SA1206
Q12 25C2408
Q13 25C2408
Q14 25C2408
D1 18897-1
D2 1S8S897-1
D3 1SS97-1
D4 18S97-1
D5 151587
D6 18251
[ic]
OP1 HA5195-5
OoP2 LM358P
Al HD10116
A2 HD10116
A3 HD10116
B1 MC10176
B2 MC10176
DL SDL20N500
DL2 SDL50N500
DL3 SDL20N500
P1
TP1
|
|
TPS
NS-LR0O20

Ceramic
1

Ceramic

Ceramic

Tantalum
|

|
tantalum

*1 The following is the delay line connection.

NC OUT NC
14 13 12 11 10 9 8
o o]

IN GND

*2 The inductance of the pulse transformer is as folows:

(y—6) 7+3uH
@ (& 7+3ul
@ @ T7t3uH

*3 The recommended connectors are NS-P006
and NS-LP0O17.

*4 The recommended connectors for PCB are
KELCORP4610-072-112.

*1
*1
*1
Pulse transformer *2
Test pin
|
|
-
Test pin
Connector#*3
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FCX20220A-1/-2

mm, general tolerance + 0.3 mm)

(un

The PCB Pattern and Dimensions
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4) Application Notes

Type Function Page
CX20052A 8bit 20MHz Sub-ranging A/D Converter 359
CX20116/U
8%“822%;}(}%}( 8bit High-speed A/D Converter 366
CXA1016P/K/UK
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SONY. APPLICATION NOTE

8 bit 20 MHz Sub-ranging A/D Converter CX20052A

The CX20052A is a serial/parallel A/D converter designed for video signal processing. Because it works
on both high-speed clock and 7.8 mV-step analog voltage (at —2.0V full scale) as input signal, care

should be taken to the design of a peripheral circuit to obtain a good performanc':e. In addition, attention
should also be paid to the relation-between the sampling pulse and the clock of the CX20052A since it

requires an external sample/hold circuit.

1. Terminals
1-1.  Analog voltage input terminal V
Only the signals that have been held in the external sample/hold circuit should be input to the V).

The input bias current is about 20 A and the input capacity is about 70pF.

External sample/
Input ——— hold circuit CX20052A
+ ViN
Buffer

* Details on the sample/hold circuit will be described later.
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1-2.  Reference voltage terminals Vger.1, VREE.B

The reference voltage is appiied to both the upper and lower comparators by these terminals. The VREFT
and VRers 'shvould always be connected with the GND and -2.0v, respectively.

There is a resistance value of apbroximately 50 ohms in between the Vggr 1 and VRger g. Current of about
40 mA will flow when voltage of —2.0V is applied there. Because the converter’s characteristics may
deteriorate if the reference voltage is affected by the clock a by-pass capacitor of which capacity is 1uF

(tantalum) 4+ 1,000pF (ceramic) should also be used.

V REF. T.
anory |

CX 20052A

-2.0V ‘—l—- V REF.B

1-3. Reference voitage adjustment terminals VRer.ApJ1. VREF.ADJ2: VREF.ADJ3
As shown in the figure below, adjustment terminals are provided in the reference resistance as described
in the 1-2 section. They are usually opened, and are connected with the GND or the VRgr g through each -

resistance if an adjustment is required.

oNo

VREF. ADJ1. —

VREF. ADJ2.

VREF. ADJ3. —

—2.0vV T

;7; CX20052A

[ T]{o}e{T}+{3]
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1-4. Grounding terminals ANALOG GND, DIGITAL GND

There should be as much GND space as possible for reduced inductance and resistance when the
converter is mounted on a printed circuit board. Because both ANALOG GND and DIGITAL GND are
provided, it is sometimes recommended that they should be separately positioned on the surface of the

printed circuit board.

1-5. Power voltage terminal Vgg
The terminal should be connected with —5.0V. In addition, a by-pass capacitor should also be used for

GND.

1-6. Digital output terminals D4, D2, D3, D4, Ds, Dg, D7, Dg

All the digital output terminals are provided as an open emitter. Load resistance should be selected so
that the output current does not exceed the 10 mA (4.3 kohms are equivalent to about 1 mA)

The D denotes MSB, while the Dg means LSB. The following table shows the relation between analog

input voltages and digital output codes.

Step Input signal voltage Digital output code
(2V, FS) MSB LSB
000 0.0000V 11111111
127 0.9961V 10000000
128 1.0039V 01111111
129 1.0118V 01111110
255 —2.0000V 00000000

- 361 -



CX20052A SONY.

1-7.  Clock input terminals CLOCK IN, CLOCK IN

The clock input is complementary and is usually driven by the ECL of the complementary output.

1-8.  Other terminals
Although the Pin 1 (H.COMP.BIAS) terminal is not used in the CX20052A, bias voltage keeps generating
in the internal circuitry. Therefore, the terminal should not be connected with the GND, power voltage or

any other terminals. The Pins 16, 17, and 18 (N.C) are always disconnected.
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2. Clock timing
Basically, the CX20052 is a serial/parallel A/D converter so that an external sample/hold circuit is

required. Care should therefore be taken to a timing between the clock of the CX20052A and

waveforms of the sample/hold circuit.

(Sample)

Sample pulses f \ (Hold) [\ /_\

TH TL

Sample/hold waveforms (Sampling)

CLK----1
\
CLK—/ -

Upper data outputX
Lower data output>——<
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TH means a timing where VN and VRer are compared and latched by the upper comparator, while T
denotes a timing where VN and VRer are compared and latched by the lower comparator.

T a=Ta (aperture time + settling time of the sample/hold circuit used)

Although the output data can be picked up as it passes through 7D from Ty, it is easier and more
accurate to latch it by judging from the rise-up time of the clock. The clock duty should be set at a point

where DG and DP are considered optimum.

3. Sample/hold circuit
Refer to the following pages for circuit applications. In addition, a printed circuit board is also available

for evaluation, on which a sample/hold IC CXA1008P/1009P and the CX20052A are mounted.
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* A/D Converter Application Circuit

off set

5V O—M—A—W-O A +5V
510 10K 510

A Analog

D Digital
shr  Analog GND
L Digital GND
a1, @2, a4,

Q7, a8, Q11, Q12
Q13

Qs3, a9, Q10

Qs, a6

ic1

ic2

D1-D4

DS

2sc1621
28C1730
2SA530
25K43
25A781
upc358G
HD10106
18897
151587

100

A -5V

\—»( VRB Cbeck

30 33k [ —1°
M T ] %
100 [T]1]
> 8 27262524 2322212019 18171615
1K Q12
X
A/D IN Check €x20052
1234567 891011121314
1K 120 1
D +5Vv AN
2.4uH ———O D +5V “ ‘,ﬁ P 51 }:':.'
T
00224 +T33, W1 2 3
nn o ooz W
I M Too22s
43K . ®
st a7 a8 st A5V 6644864
AAA

51

AA
VVv-
o

0022

LSBD7 Ds Ds D« D3 Dz MSB

Ss10
s

VZS00ZXD
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SONY. APPLICATION NOTE

CX20116/CX20116U/CXA1066K/CXA1066UK/

8 bit High-Speed A/D Converter CxA1056p/CXA1056K/CXA1056UK/
CXA1016P/CXA1016K/CXA1016UK

The 8 bit A/Ds for which the flash system has been employed require no externally connected circuits
that call for complicated adjustments, and thus make it easy to use. However, because of the high speed
conversion they enable, careful design on PCB patterns will be needed to be exercised at relatively high

frequencies when operating them.

1. Vge. GND

Vee's and GND's of the A/Ds have been circuitally separated within the IC into those for the digital circuit
and those for the analog circuit. Up to about 50 MHz of clock frequencies the PC board patterns need
not be separated, but when employing a higher frequency clock, the separated use of patterns is
recommended for noise suppression.

When employing Vgg's separated into digital and analog applications, devices may be destroyed if one
end of the Vgg's is turned on with the other left connected to GND via a low impedance for one second
or longer.

Both the digital and analog Vg terminals should be bypassed to their respective GNDs with two
capacitors each, one 1uF and the other 0.01uF, at a location as close to the terminal as possible. For the

0.01uF, a ceramic chip capacitor is best suited.

2. Timing

The analog input will be sampled at the rising edge of CLK, and digital data is output at the next rising
edge of 1CLK cycle later. The delay from the rising edge of CLK to the digital data, Td, is typically 3.5ns,
thus it will be possible to latch data with a 10K or 100K series positive edge triggered ECL latch at the

same CLK timing and phase as that of the A/Ds.

3. Analog Input (Vin) (See Fig. 1.)

A slew rate of 250V/us will be required to take full advantage of the wide 40 MHz and above input
frequency band of CX20116/CX20116U/CXA1066/CXA1066UK. Although the analog input
capacitance has been reduced to be 35pF or vastly smaller than that of the conventional flash type A/D

converters, the A/Ds have to be driven with an input amplifier that has a wide frequency band and
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CXA1056P/CXA1056K/CXA1056UK/CXA1016P/CXA1016K/CXA1016UK SONY°

sufficient drive capabilities.

For a simple hook-up, a combination of Harris HA-2540, 5195 or equivalent with an appropriate buffer
may be used. ‘

As the input impedance of the devices is capacitive, the driving amplifier occasionally falles into an
instable condition and oscillates locally. This instability can be prevented with a resistor added between
the output terminal of the amplifier and the input terminal of the A/D. For this application, a resistor from

2 to 10 ohms is recommended.

4. Clock Inputs (CLK, CLK) (See Fig. 2.)
The clock is usually used to be differentially supplied to two terminals, CLK and CLK, but it may also be
used as a single input CLK by adding on a capacitor of 1,000pF between the CLK terminal and GND. In

this case, the CLK terminal will be held at the threshold potential of the ECL (— 1.3V).

5. Logic Control Inputs (MINV, LINV) (See Fig. 3.)

The selection of output codes in response to the analog input will be enabled by the logic states
assigned to the MINV and LINV terminals, and will facilitate the application of this converter.

The MINV and LINV terminals will be held at a “LOW" level (= “0”') when they are in an open state.

Their “High” level may be obtained by a pullup to GND with either a single diode stage or 3.9k Q).

6. Digital Outputs (DO to D7) (See Fig. 4.)
Digital outputs require external pull-down resistors. To pull down to Vgg = — 5.2V, resistors in a range of

500() to 1k{) are recommended.

7. Reference Inputs (Vgr, VRMm. Vrs) (See Fig. 5.)

The VRt to VRs inter-terminal voltage corresponds to the A/Ds input dynamic range. While slight offsets
are presented on the Vgt and Vg terminal sides, adjustments will be possible within the range of VRt =
OV+0.1V and Vpg = —2V=*=0.2V.

The Vgg terminal should be bypassed to GND with 1uF and 0.01uF capacitors in parallel.

When the Vrm terminal has been bypassed to GND with a 0.01uF capacitor, high frequency
characteristics of the converter will be further stabilized. The Vg terminal may also be utilized as a ’

trimming terminal for more accurate linearity compensation.
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8. Blank Terminals

Operations with all blank terminals connected to GND are recommended.

9. Others
The converters are very sensitive to noise level because the comparator hysterisis has been designed

extremely small to enable high speed operations. The PC board must be designed carefully to reduce

ground plane impedance.
Equivalent input and output circuits
AGND DGND1 DGND1

}F X MINV 10KQ
CLK -13V LINV —-1.3V

C‘gﬁ 13KQ

1[2 (13K S16KQ

—Ur
AA

AVege DV DVege
Fig. 1 Analog input Fig.2 CLK, CLK input Fig. 3 MINV, LINV input
DGND1 DGND2 AGND
" [L_ I
DO-D7 VRT -%
| 56K Vam [ & =
1KQ 2 <
x
0.01, P e
DVee 1 0014 VRB j
Fig. 4 Digital output -2V

i

Fig. 5 Linearity compensation

10. Operation (See the block diagram and timing chart.)

1. The reference voltage, which has been obtained by dividing equally the voltage across Vgt to VRB
into 256 by the reference resistance, is applied to the respective + (positive) input sides of 256
clocked comparators. An analog input is applied to the — (negative) input sides of all the 256

clocked comparators from the V) terminal.
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2. When the state of CLK is in Low, the master (front stage) of the comparator compares the respective
reference voltage and the analog input voltage which is ever-changing.

3. When the CLK moves from Low into Hi, each master simultaneously latches the state prior to the
CLK transition, and as a result, it provides conditions of 11 ... 1100 .. 0" in sequence from the
VRT side to the VRp side.

4. The output of the master is ANDed between the respective adjacent outputs, and 1" stands only
when neighboring 2 outputs become 10", and the all other outputs become “0".

5. The result of the AND is latched in the slave latch when CLK moves from Hi into Low. Output of the
slave is divided into 4 blocks and each block has 32 clocked comparators, and they are coded into
binary codes of 6 bits respectively by the transistor matrix circuit.

6. The 6 bit codes are further coded into 8 bit codes by the transistor matrix circuit after they are
respectively latched, and they are then output into the ECL level by the output buffer after being 8
bit latched. The output data is delayed 1 clock from the data sampling point and appears at the
output pin.

7. Two polarity inversion inputs such as MINV and LINV are fed externally to the output buffer, and

each of them selects output polarity of MSB and LSB's, respectively.

Block Diagram

OVIN
o—
VRT T
=t
—O Dy
L
2 1] 6 34 _©Ds
7 & b
' w w |
< . 2 L. Q 'S |
VAM | Pl 85|78l 8 S&8|
O 5 = E = S \
# 1] i gl
E | o |8 o[ 3|
! : é —7— :
i 6 —O Do
v $ LD
CLK 8:j> T T
CLK Miny ©© Lin Fig. 6
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Timing Chart

Analog input

Clock

Comparator output  Master

Slave

6 bit latch output

8 bit latch output

Data output Dg — D7

Fig. 7

Vin —

N+2

- M’xx XX

X N X 5 X_
———

S, S S—

XL X X

Dots (®) in the chart demote respective latch timings.
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11. Dynamic Performance

Figures 8 to 18 show the dynamic performance of the A/D’s. The performance is measured with the aid

of the digital signal processing in which the parameters are derived directly from the A/D’s digital output
data. SNR is defined as RMS Signal to RMS Noise.

Fig. 8(a) shows the signal to noise ratio (SNR) of the CX20116/CX20116U/CXA1066K/CXA1066UK at
a sampling rate of 102.4 MHz and 81.92 MHz. The FFT spectrum is shown in Fig. 9 and Fig. 10.

The effective bit is shown in Fig. 8 (b), which is derived from the difference between the measured data

and an ideal sine-wave best fitted to the measured data.

50 8

h\.\‘
40 L\‘:\fs = 8192 MH; N’\ fs = 81.92 MHz

~N

— N = )
3 fs = 1024 MN g fs = 1024 MHz\\
o« =
zZ |3}
[7) 2
30 e \
CX20116/CX20116U/ CX20116/CX20116U/
CXA1066K/CXA1066UK CXA 11066K/CX/I\1 066UK
1 ] 5
20 0 10 20 30 40 0 10 20 30 40
(a) fin (MHz) (b) fin (MH2)
Fig. 8 SNR and effective bit of CX20116/CX20116U/CXA1066K/CXA1066UK
OO e e P Frawiess e ceorte o
SMNR - 44.79 dB) ?l;('; s : 32.?2((631
-408.09 -48.9
-60.9 -68.9
—EB.BLA M Wv —EQ,BM
8.0 18.ee 20.00 30.08 40.090 Mz 50.0¢ 2.00 18.00 20.00 30.00 48.00 e 50.980
Fig. 9 CX20116/CX20116U Fig. 10 CX20116/CX20116U
Spectrum with the aid of FFT at 102.4 MHz Spectrum with the aid of FFT at 102.4 MHz
sampling and 10.1 MHz input. sampling and 25.1 MHz input.
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Fig. 11 CX20116/CX20116U
Reconstructed waveform. 102.4 MHz
sampling, 10.1 MHz input.

Fsample= 48.968(MHz) Fin =~ 41.040(MHz) cx28116 4ve?

2 200 400 608 800 1000
Fig. 13 CX20116/CX20116U
Beat waveform at 41 MHz,
Af = 0.08 MHz.
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2} 200 4‘88 600 800 lB‘BG
Fig. 12 CX20116/CX20116U
Reconstructed waveform with the best
fitted sine wave. 102.4 MHz sampling,
25.1 MHz input.
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//

Fig. 14

2008 400 608 808 1800
CX20116/CX20116U

Envelope test waveform at 41.04 MHz
input and 81.92 MHz sampling.
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Fig. 15 SNR of CXA1056P/CXA1056K/CXA1056UK
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Fig. 17 CXA1056P/CXA1056K/CXA1056UK
Spectrum with the aid of FFT at 51.2 MHz
sampling and 9.95 MHz input.
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Fig. 16 SNR of CXA1016P/CXA1016K/CXA1016UK

(dB)
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Fig. 18 CXA1016P/CXA1016K/CXA1016UK
Spectrum with the aid of FFT at 30.72 MHz
sampling and 5.01 MHz input.
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SONY SALES OFFICES:

Sites

Address

Phone

Fax

Corporate &
Administration
Western Office

10833 Valley View St.
Cypress, CA 90630-0016

714/229-4192

714/229-4271

Northeast Office

57 Wells Avenue
Newton, MA 02159

617/527-4560

617/969-6353

Central Office

3201 Premier Drive
Suite 110
Irving, TX 75063

214/550-5200

214/550-5296

North Central

500 Park Blvd.,
Hamilton Lakes #245
Itasca, IL 60143

312/773-6071

312/860-7809

Specifications are subject to change without notice. SONY assumes no
responsibility for any infringement of patents or other rights which may
result from the use or application of any product described herein. No
license is granted by implication or otherwise under any patent or other
rights of SONY. Any references to products of other manufacturers are
solely for convenience of comparison, and do not imply that such

products will be operable or suitable for any particular use.

Printed in the USA
Copyright 1987
Sony Corporation of America
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REPRESENTATIVE OFFICES:
Alabama: Interep Assoc., Inc., 205/478-1036, 205/533-1730
Arizona: Shefler-Kahn, 602/257-9015
Arkansas: B.P. Sales, 918/744-9964
California: (San Diego and Imperial) Addem Sales, 619/729-9216
(Southern CA, excluding San Diego) Varigon, Inc., 714/855-0233
(Northern CA, Counties: Monterey/Kings/Tulare/Inyo) Brooks Technical Group, 415/960-3880
Colorado: Electrodyne, 303/695-8903
Connecticut: Betronic Associates, 617/894-8400
Delaware: Beacon North, Inc., 800/336-3747
District of Columbia: Beacon North, Inc., 800/336-3747
Florida: Naylor & Assoc., 305/291-2774
Georgia: Interep Associates, 404/449-8680
Hawaii: Brooks Technical Group, 415/960-3880
Idaho: Electrodyne, 801/486-3801
lllinois: (Northern) Micro-Tex, Inc., 312/381-9500
(Southern) Centech, Inc., 312/291-4230
Indiana: Giesting & Associates, 317/844-5222
lowa: J.R. Sales, 319/393-2232
Kansas: Centech, Inc., 816/358-8100
Kentucky: Giesting & Associates, 513/385-1105
Louisiana: B-P Sales, 214/234-8438
Maine: Betronic Associates, 617/894-8400
Maryland: Beacon North, 800/336-3747
Massachusetts: Betronic Associates, 617/894-8400
Michigan: Giesting & Assoc., 313/478-8106
Minnesota: High Tech Sales, 612/944-7274
Mississippi: Interep Associates, Inc., 205/533-1730
Missouri: Centech, Inc., 816/358-8100
Montana: Electrodyne, 801/486-3801
Nebraska: J.R. Sales, 319/393-2232
Nevada: High Tech Sales, 612/944-7274
New Hampshire: Betronic Associates, 617/894-8400
New Jersey: S-J Associates, Inc., 609/866-1234
New Mexico: Shefler-Kahn, 505/345-3591
New York: (Manhattan) S-J Associates, Inc., 718/291-3232
(Upstate) Advanced Components Corp., 315/699-2671
North Carolina: Naylor Assoc., Inc., 919/544-7211
North Dakota: High-Tech Sales, 612/944-7274
Ohio: Giesting & Associates, 216/261-9705 or 513/385-1105
Oklahoma: B.P. Sales, 918/744-9964
Oregon: Vantage Corp., 503/620-3280
Pennsylvania: (East) S.J. Assoc., 609/866-1234
(West) Giesting & Assoc., Inc., 513/385-1105
Rhode lIsland: Betronic Associates, 617/894-8400
South Carolina: Naylor Assoc., Inc., 704/892-1366
South Dakota: High-Tech Sales, 612/944-7274
Texas: B-P Sales, 214/234-8438, 713/782-4144 or 512/346-9186
(El Paso County) Shefler-Kahn, 505/345-3591
Tennessee: Interep Assoc., Inc., 615/639-3491
Utah: Electrodyne, 801/486-3801
Vermont: Betronic Associates, 617/894-8400
Virginia: Beacon North, Inc., 703/478-2480 or 804/239-8486
Washington: Vantage Corp., 206/455-3460
West Virginia: Giesting & Assoc., 513/385-1105
Wisconsin: (Western) High-Tech Sales, 612/944-7274
(Eastern) Micro-Tex, Inc., 414/542-5352
Wyoming: Electrodyne, 801/486-3801
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CANADA: (Ontario) Dynasty Components, 613/738-1202 or 416/674-8060
(Quebec) Dynasty Components, 514/620-7734
(British Columbia) Dynasty Components, 604/688-2010

DISTRIBUTOR OFFICES:
Alabama: Huntsville
Arizona: Phoenix .......c..cciveiiiiiiiiniiniinieeccniennnns
Scottsdale

Tempe
California: Saratoga
Irvine

Los Angeles ..

Northridge ....

Orange
Sacramento ........cceceeeeeiieeiieninennnns

San Diego ....

San Diego

San Francisco ...

Sunnyvale

Colorado: Denver ..........
Connecticut: Danbury
Wallingford ...

Florida: Clearwater
Ft. Lauderdale ....

Ft. Lauderdale ....

Ft. Lauderdale ....

Orlando

Tampa

Tampa
Georgia: Atlanta
Norcross

Iinois: Chicago ..............
Schaumburg........
Indiana: Indianapolis
Kansas: Kansas City
Maryland: Columbia
Columbia
Gaithersburg ..
Massachusetts: Boston.......cc....c.ccciveneennnnnen..
Burlington

Michigan: Livona
Livona
Minnesota: Minneapolis
Minnetonka

New Jersey: Clifton
Fairfield .

New York: Binghamton .......ccccccevveireenecnnnennnnn.

Commack ....

Long Island ..

Rochester .......ccoevveiviiiiniiiieinennennn.

North Carolina: Raleigh

Ohio: Cleveland

Dayton

Worthington ....

Oregon: Beaverton ..

Portland ........cccevuenneet

Pennsylvania Philadelphia
Pittsburgh

Texas: Austin ....

Austin ....

Dallas

Marshall Industries, 205/881-9235
Marshall Industries, 602/968-6181

..... Western Micro, 602/948-4240
... Marshall Industries, 602/968-6181
Western Micro, 408/725-1660

Marshall Industries, 714/458-5395

.... Marshall Industries, 818/407-0101
.. Western Micro, 818/700-9922, 800/538-3401

Ryno Electronics, 714/637-0200
Marshall Industries, 916/635-9700

.... Marshall Industries, 619/578-9600

.... Ryno Electronics, 619/453-8430

.... Marshall Industries, 408/943-4600

.... Diplomat Electronics, 408/737-0204

.... Marshall Industries, 303/427-1818

.... Diplomat, 203/797-9674

.... Marshall Industries, 203/265-3822

.... Diplomat Electronics, 813/443-4514

.... Diplomat Electronics, 305/974-8700

.... Marshall Industries, 305/928-066 1

.... Reptron, 305/979-8227

.... Marshall Industries, 305/841-1878

.... Marshall Industries, 813/576-1399

.... Reptron, 813/855-4656

.... Marshall Industries, 404/923-5750

.... Reptron, 404/446-1300

.... Marshall Industries, 312/490-0155

.... Reptron, 312/882-1700

.... Marshall Industries, 317/297-0483

.... Marshall Industries, 913/492-3121

.... Diplomat Electronics, 301/995-1226

.... Vantage Components, 301/720-5100
.. Marshall Industries, 301/840-9450

Marshall Industries, 617/272-8200
Western Micro, 617/229-5850

.... Marshall Industries, 313/525-5850
.. Reptron, 313/625-2700

Marshall Industries, 612/559-2211
Reptron, 612/938-0000

.... Vantage Components, 201/777-4100
.. Marshall Industries, 201/882-0320
Diplomat Electronics, 201/785-1830

Marshall Industries, 607/798-1611
Vantage Components, 516/543-2000
Marshall Industries, 516/454-6400
Marshall Industries, 716/235-7620
Marshall Industries, 919/878-9882
Marshall Industries, 216/248-1788
Marshall Industries, 513/236-8088
Reptron, 614/436-6675

Western Micro, 503/629-2082
Marshall Industries, 503/644-5050
Marshall Industries, 609/234-9100
Marshall Industries, 412/963-0441
Diplomat Electronics, 512/836-8707
Marshall Industries, 512/837-1991
Diplomat Electronics, 214/980-1888
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Dallas .....oonviiiiiiii e Marshall Industries, 214/233-5200
Houston....... ... Marshall Industries, 713/895-9200
Utah: Salt Lake City.... . Diplomat Electronics, 801/486-4134

Salt Lake City......... ... Marshall Industries, 801/261-0901
Washington: Redmond ... ... Western Micro, 206/881-6737
Seattle ............ooiiii Marshall Industries, 206/747-9100
Wisconsin: Milwaukee ..............c.ocoeviviiiiiiininn. Marshall Industries, 414/797-8400
CANADA: British Columbia ................coevennn. Future/Space Electronics, 604/294-1167
Ontario ......ccceeeeeveninnan... <...v.... Future/Space Electronics, 416/636-8814
Ontario ... ... Future/Space Electronics, 613/596-5340
QuebEeC ....coeviii Future/Space Electronics, 514/697-8676
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