sonv.  CX20018/CXA1144S

Dual 16 bit 44kHz Muktiplbxed A/D Converter

N "/ Evaluation Board Available — CX20018PCB
Description
CX20018/CXA11445 gase=monolithic bipolar ICs 28 pin DIP (Plastic) 28 pin SDIP (Plastic)
designed for PCM (P d’e Modulation} audio. This IC

consists of 16 bit/ CQ rs, shift registers, clock buffer,
clocked synchronot*scé/mparator stabilized current source
and TTL comﬁ%kﬂe interface circuits, etc.

Fea’;l&s\

od” monotonicity

\/‘/

. noise
TTL compatible input/output
« Stereo or monaural modes can be selected by Structure
external control Bipolar silicon monolithic IC

Absolute Maximum Ratings

* Supply voltage Vcc to Vee 12 v
* Operating temperature Topr —20 to +75 °c
» Storage temperature Tstg —60 to +150 °C
« Allowable power dissipation Po 1.7 W (CX20018)
Po 1.2 W (CXA114459)
Recommended Operating Conditions
* Supply voltage Vce 4.75 to 5.25 \
VEE —5.25 to —4.75 V
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Pin Description and Equivalent Circuit

No. Symbol Equivalent circuit Description

AGND 1Pin
1 lout2 2Pin Integration current output of channel 2
2 loutt to o Integration current output of channel 1
3 AGND Analog ground

Setting the value of integration current

4 I
SET (Iser=32i0, IseT=I0/4) Iser=750uA
AVEE Analog supply
6 VH2 AGE‘D Upper comparator input of channel 2
8 vz 6Pin ;‘ Lower comparator input of channel 2
8Pin ot
i
9 VH1 z Upper comparator input of channel 1
11 VLt AVeE — Lower comparator input of channel 1
AGND i
7 CIN2 " Upper and lower common input of
;_ channel 2
K
1E::°_‘
X
10 CINY AVee — Upper and lower common input of
channel 1
EGND _J

f 10K . L ;
Non-inverting input of conversion command

12 ce en
%15k 600mV gCC=4.0V
cC EVee

13 cc inverting input of conversion command
14 EGND Digital ground (ECL})
15 EVee Digital supply
TVeec

16 SH2 T Y Sample/hold pulse output of channel 2

® i’_j 23.0 OIGPin

3=s's':< 1[ 17Fn

17 SH1 EVee Sample/hold pulse output of channel 1
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No. Symbol Equivalent circuit Description
18 MODE EGND Switching of stereo, monaural or sample/
- hold pulse.

18Pin

23Pin O ., Determining division ratio of divided

EVI X 100ua output
23 CONTR P EE - ’ .

OL PIN Can select division ratio at OFF, 1/2, 1/4,
1/8 of master clock frequency
19 CLK IN Non-inverting input of clock buffer
20 CLK IN Inverting input of clock buffer
21 CLK OUT Output of clock buffer
22Pin
22 %ﬁ Divided output (Open corrector)
3Ima
TVce
+5v
2apin | . . .
24 BCLK Clock input that shifts the internal converted
Yy data to external.
EVEE —
25 EGND Digital ground
26 TVce Digital supply
TVce +5v
27 Dour Conversion data output (Qutput at TTL
27Pin level)

TGND

28 TGND TTL ground
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Electrical Characteristics (Ta=25°C, Vee=—5V, Vcc=5V)
Item Symbol | Pin No. and Test Condition Min. | Typ. | Max. | Unit | Note
Supply voltage VEE —4.75| —5.00|—5.25 v 1
range !
Supply voltage Vce 4.75 | 5.00 | 5.25 \ 1
range "
Circuit current lee 70.0 (102.0(130.0 | mA 1
Circuit currnet Icc 40 | 100 [ 150 | mA
Current output loLEak 1, 2 (Pins 1, 2 Voltage=0V 1.0 MA 2
pin leak when current output is off)
lout output current lout 1, 2 (Pins 1, 2 Volitage=0V. 1.64 mA 2
Iset=410 uA}
Current ratio "2 lo/io 1, 2 (lse=410 pA) 127.01128.0!129.0 2
Maximum IseT iser Max.| 4 750 MA 2
current 127.0= % =129.0
0
Sample hold pulse VSH1H 16, 17 —0.05 0] 0.1 \
high level output VSH2H
voltage
Sample hold pulse VsH1L 16, 17 —4.40 |—4.25 |—3.50 \%
low level output VsH2t
voltage
Clock input bias VCLKIN 19, 20 —1.90|—1.72|—1.60 \%
voltage VCLKIN
Clock output low lcikouTt | 21 3.0 4.0 mA
level output current
CC. CC input bias Vcein 12, 13 —2.20(—1.92|—1.60| V
voltage Vcein
Data output high VDOUTH 27 ton=0.1 mA 3.2 \Y
level output voltage
Data output low VoouTtL 27 iot=—0.4 mA 04 \
level output voltage
Bit clock high level | VecikH 24 2.0 \
input voltage
Bit clock low level | VscLKL 24 0.5 \
input voltage
Bit clock high level | IBCLKH 24 4 MA
input current
Bit clock low level lBcLkL 24 0.2 1 MA
input current
During O dB (full scale) playback 0.005 | 0.006 | % 3
Distortion *3 factor THD for both channel
During —20 dB playback for 0.05 % 3
both channel
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SONY. CX20018,/CXA1144S
Item Symbol Pin No. and Test Condition Min. | Typ.| Max | Unit
fmctk CX20018 100 | MHz
Maximum operating Self-excitation or (Cx20018)
clock frequency separate excitation 95
CXA1144S
(CXA1144S)
Vet (o )] 23 2.0 5.0 \
Dividing ratio Vet (2) 23 0.2 0.8 \4
control voltage verL (4) | 23 —0.8 -02 | V
Vet (8) | 23 —5.0 —2.0 \
VmooE (1) 18 Stereo, S/H ON 2.0 5.0 \'
Mode control VMmoDE (2)| 18 Stereo, S/H OFF 0.2 0.8 v
It
voltage Vmooe (3)| 18 Monaural, S/H OFF —0.8 —-02 | v
Vmooe (4)| 18 Monaural, S/H ON —5.0 —2.0 \

Note) 1 Pins 1,2, ,3,6,7 89, 10, 11, 14, 21, 25 and 28 are for grounding, pins 18, 22, 23, are
connected Vcc. Pin 4 draws 410 pA of current by external current source.
2 Reference to the current ratio test circuit.

3 Conversion Frequency 44.1 kHz
Distortion Meter

HP339A (all Filters are turned on) or its equivalent that has an 80 kHz,

LPF, 30 kHz LPF and 400 Hz HPF.

*1 Recommended operating voltage
*2 In the current ratio test circuit (See Fig. 1)

{158 X 8 (k) X io {uA) — %(km X lo (uA)| < 12.0mv

*3 Measurement Method {See Note 3)

JA/D
Sine D/A
Wave X20018/ €X20152 HP339A
[-- ICXA1 1443]
THD < —-90 dB fvin =1 kHz or its equivalent

fMCLK = 84.6 MHz
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Description of CX20018 Conversion Process

Conversion process

The timing circuit controls a conversion cycle and send "“Data Transfer Pulse” to the 16 bit.shift register for
transmitting the last converted data. It is reset by both the edge of CC (Conversion Command)}, and the
master clock pulse is fed to the timing circuit.

“Data Transfer Pulse” and “Mask Pulse” become “H" ievel as soon as the timing circuit starts to count
clocks. “Data Transfer Pulse” becomes “L“ when the timing circuit counts 11 clocks, and then the last data
is transferred. Simultaneously, “Current Switch Pulse” becomes “H”, and integral current starts to flow.
“Counter Preset Pulse” becomes “H” when the timing circuit counts 16 clocks. And then, upper and lower
level counters are reset. Counter Preset Pulse holds “H” level during the period of 8 clocks.

When the timing circuit counts 31 clocks, Mask Pulse becomes “L” and A/D conversion starts.

The coarse current “lo”* discharges the sampled charge of integrator until the output voltage of integrator
crosses the reference voltage (VrefH). During this period the upper level counter counts the number of
clock. After crossing the VrefH the fine current discharges the remaining charge of integrator. The lower
level counter counts the number of clock until the output voltage of integrator crosses the lower level
references voltage (Vrefl). {See Figs. 2, 3, 4)

Data output

Data are 16 bit serial sighals and 2°'s complement. The serial data are synchronous with a rising edge of Bit
clock {BCLK}, and only MSB data is synchronized with a edge of *Conversion Command (CC}’* (See Fig. 3)

Monaural operation mode

In monaural mode the external integrator is tracking the input signal during CC is “H" state. At the moment
when CC goes “L’ state, the CX20018/CXA1144S starts conversion. The data is transferred to the output
from MSB sequentially.

After 16 bit data are transferred, “Data Out” comes to the “H" level and keeps “H" level until next
conversion. (See Fig. 4)

Timing Chart

1
Clock Jnruuiniguiuuanruunnruuruigrunouronnorunoe
—=J

ccC

Data Transfer
Pulse fe—————  1iclock —_—

Counter | .

4 —
Preset Pulse —— Belock ———=f

Mask Pulse _IXII ]

' 31 clock —y

Current
Switch Pulse

Fig. 2
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Interface Circuit, Divider Circuit, Sample/Hold Circuit

(1) Intergration current output
Recommended value; lset = 410 nA

lo =4 Iset = 1.64 mA

¢

lo

(2) Clock Buffer

=1

32

) with CsH=1000pF

= fmclk=84.6 MHz
lset = 12.8

A Vin=10 Vp-p

(a) Internat clock (Excited circuit with crystal)

CLOCK
BUFFER

T é% KN j/ZE’CLKOUT I
cukin  ¢=KNINE

(b) External clock

F—@)—— crkout

5—@—— CLKIN

CLOCK IN l

S —()—cLk N

L

Balanced input

(C, L}={10p, 500nH}
or

{15p, 270nH)
{X'tal 84.6 MHz)

r
—€)— crkour

CLK N

<

1000P -1.72V %

CLK IN_lI . CLKIN ;

1000P I_

Single ended input

AAA.
\d

0.8mA 0.8mA
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(3) fmck/N Output
The output of fmcLk/N is prepared for synchronous operation with digital circuit.
Divided value “N" is determined by external control, and N is 2, 4, 8 or .

L D Q —' |— D Q J l- D Q —J
fucLk —CLOCK @ CLOCK Q@ CLOCK @
r--——ij
H d 1
1 © !
S Y 1
: ’ 2) fMcLK
1 b h N
] o !
I a w
Lo 2 _ Js
Basic Divider Block
3

Control Pin

-———- 5OV

N VeTL Range
_ OFF ™ | 5.0V2VeT 220V

_1 ———— 20V
walid T, z:gv 2| osvxVerL202v

SWa

-3 \ 4 ~0.2V2VeTL 2 —08V
SWb 7 fmcLk 8 | —20v2ver 2 -5.0v
i N - °2,
SWe L l— fmeLk L
i O "~~~ > o
SWd 1? fMeLK
_____ -50vV

Threshould value of Controtl Pin

4 R ded Interf Circui in all of these cases, R15(3K{}) mounted on the PCB should
(4) Recommended Interface Circuit be removed.  Instead, a resister (300,3.6K and 1.2K,

respectively) should be attached externally.
(a) ECL 10k (N=2) (b) TTLs (N=4 or 8) (c) High Speed CMOS (N=8) .

— +5v
+ 5v
R 1.2K 47K
"""
40H004
Sucix fucLx 100OP I

n n
R=91K
R =3.6K (LS)
R =3K (ALS)
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(5) Stereo mode, Monaural mode
Stereo or Monaural modes can be selected by mode pin. And “ON" or “OFF"” state of Sample/Hold
Pulse is selected similary.
This is illustrated in the following way.

———— 50V
\ oo )
o~ I -~ oo
snorr
INVALID :}_: . - —giz
-4 g’;;";“;;' - 0.8V
wvavo T, — "~ .,
l;l;t:“naou":m Mode
_____ _5.0V
S/H Pulse
‘_/
CC Pulse i
_.: I:q-— 4? ns
ov — : E"‘ 50 ns
SH 1 : I :
| N\
I
—a: I:<— 110ns
| ! ov
ISy
SH2 g !

R =15pF,VoH =—10V, VoL = -3.0v

Propagation Delay Times from CC input to SH1, SH2 output
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(6) Data Out

i
L Max Max 1 Max
! |80n 1 80n 1 l8on
. | I 3 {
| U 1 !
DATA ! jXonly msB XOther than MSB | l Only Ms8
| « 1
T l T
Only MSB is delayed against the CC pulse.)
Propagation Delay Time from CC or BCLK Data Out Others are delayed against the bit clock.

The maximum frequency of BCLK=4 MHz tm; One cycle of master clock

(7} Relationship of Vin max, CSH, lIset, lo and io
{1} Vin is defined as the input voltage of integrator.
{2) lo, io are defined as the coarse and fine integration current respectively.
(3) In case of a full scale input voltage.

a = lo To 199 _ +io1.'o 7 -
Vin max CsH (2 1) SH (2 1)

WA C
R 1,
Using lo = 4lset, io = —— lset
CsH 32
i} Vin max = 31—2 . —'é’s'Hh (2'6 — 1)
R .
oW - ASSUMING, v, max = 10Vp-p, To = L =1
Vin - f 84.6 MHz
N CSH = 1500 PF
Sset = 620 MA
= lo To = 1524V
1LSB cSh u
”»
| out
T
lo io

Note) In case of non-inverting operation, Vin max. is limited to 5 Vp-p.

— 317 —



SONYe CX20018,/CXA11448

(8) Select guide of fmcuk, facik and fce.
{1) In case of CX20018
{a) Stereo mode
fmcik, fecik and fec are the frequency of MCLK, BCLK and CC,
respectively. The following relation should be followed:

fmcik = T00MHz

facu<§14MHz cc | Conversion

fccgﬁ fecLk Sampling 1 _‘l
1 795 . 2fcc

Zicc = ek )

Upper level Counter I Timing circuit
Lower level counter

Namely,

32fccsfecik g 4MHz .. (D

1590fcc s fmck= 100MHz ..

For facLk, 32fce is recommendable for simple system.

{Example 1) (Example 2) (Example 3)

If fcc is fixed at 44.06 kHz, If fmcLk is 100 MHz, If feck is 4 MHz,

1.41 MHz s fecik =4 MHz fcc =62 kHz fcc=62 kHz

(facLk = 32fcc is recommended.) 32fcc=feck=4 MHz 1590fcc s tmcik < 100 MHz
71 MHz = fmcik £ 100 MHz (feck = 32fcc is recommended.}

(b} Monaural mode
Using slower fMcLx or realizing faster conversion time is possible by changing the duty of CC.
Assuming the duty of CC is X%, the following relation should be followed:

fmMck = 100 MHz
faclk =4 MHz

16
Tz fecik
795 .
T2z fmeLk ) SamplirEr
Ti4Te=-L "
fee T1 T2
Ti:T2=X:100-X

These lead to

16)?0 fccsfaciks4 MHz ..

79500 fce= Mck s 100 MHz...®

100-X
For fecLk, 16)?0

{i.e. % } is recommendable for simple system.
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{Example 1}
If fcc is 44.06 kHz,

ES—X—M =fsclk < 4MHz

is recommended}

~_70.5 MHz
{fecLk = X

—3—509/'—"425 fMcLK < 100MHz

In a simple case where X=25 and fBCLK—MZ—
feclk=2.82 MHz,

47 MHz = fmclk < 100 MHz — fmcik can be 47 MHz.

(Example 2)
If fMclk =100 MHz,

100-X X *
fceg Min (52 <95 MHZ,W MHz)

1 g?ofccgfacmg 4 MHz

fee is recommended)

_1600
(fBcLk = X

Tiz f16 T2z8usec — Conversion time can be 8psec.

BCLK *
{Example 3)
If fecLk=4 %Igz x X
feesMin (5522 295 MHZ,W MHz)

% fce = ek 100 MHz

Tiz4dpsec, T2z Zhe 95

(2) In case of CXA1144S
The same as CX20018 except fmclk=< 95 MHz.
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fmcLK temperature

characteristics
180
160
=
s
z 140 3
3 I~ cx20018
s
SN
CXA1144
s \\\
NN
100
g
-20 0 20 40 60 80
Ta (°C)
Output current temperature
characteristics
10000
s
a
=)
E lo, io //
3 /‘/
E
o o +
'5 // |SE‘T =l410;1A
& 5 t—
g Temp. Coefficient of
ISET is O.
=10000
-20 o] 20 40 60 80
Ta (°C)
Derating curve
z 2.0
g CX20018
s
g 1.5
=]
€
3 Free air
] 1.0
3 A
a
]
[a] 05
a
N
0

[¢] 40 80 120 160

Ambient temperature (°C)
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lo/io

lo/io

Pp — Power consumption (W)

Current ratio temperature

characteristics
129
128 —
ISET = 410uA
127
-20 © 20 40 60 80
Ta (°C)
Current ratio vs. ISeT
129
128
Ta=286°C
127
0 200 400 600 800
ISET (uA)
Derating curve
T .
| 1
!
20
L5
CXA11448
N
10 ™
Free air
AN
0.5 S
N |
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o "
0 40 80 120 160

Ambient temperature {°C)



SONYe €X20018,/CXA1144S

CX20018 + CX20152 Ta vs THD

r-———"=—"=-=-=-=-=====-"7

THO | CX20018PCB |-+{cx20152(D/A1PGB]——] Distortion
(dB) | TkHz : Meter

|

| Timing Circuit |

LU e e e __—_—_ ____ J
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SONY.

CX20018,/CXA1144S
Package Outline Unit: mm
CX20018 28 pin DIP (Plastic) 600 mit 4.0g
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DIP-28P-02

CXA1144S 28 pin SDIP (Plastic) 400 mil 1.7g
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SONY CORP/CO

MPONENT PRODS

L8E D

M 2382343 0000LOL 3 mm

Sony Package Product Name 7= Fo0-20
Features
Tyve Packagf narr:e : Package 7 —
Symbo! | Description Materid"|  Lead pitch | Lead shape | fe2d ol
DUAL Through
p "
DIP | INLINE M| | e ) | Hote | 2dicection
PACKAGE i ¢ VOMIL) | g 0ad
SINGLE Through
. 2,54
$1P | INLINE ﬂ P ur:)‘o"‘:m.) Hole | ldirection
PACKAGE i ‘ Lead
21G ZAG 254mm Through
Standard YA N Y IN LINE p ggo;::‘) Hole 1.direction
s d
g PACKAGE inline Lea
% .
£ PIN Through
PGA | GRID c f{g:)m_) Hole d-direction
"I ARRAY ! Lead
ey . h
PIGGY | PIGGY 2.54mm Throug )
. C Hole 2.direction
BACK BACK {100M]L) Lead
SHRINK
. Through
" DUAL 1.778mm N
. 2.direct
Shrink spip IN LINE P (ToMIL) :‘leoal: 2.direction
PACKAGE
QUAD .
QFP | FLAT p | Momm Gull- 1, direction
YA AL 0.8mm Wing
Standard flat PACKAGE
ck
PR SMALL. 1.27mm Guli-
sop gk&%i: P 50MIL) Wing | Zdirection
VERY
SMALL Gull- .
VQFP | QUAD @ P | 05mm Wing | direction
FLA
Shrink flat I’ACEA(;E
'8 package VERY
1 . SMALL Gull A
g VSOP | GUTLINE @ P | 0.65mm Wing 2.direction
E PACKAGE
e I
L8 PLASTIC
5 1.27
@ pLCC | LEADED % P | VoL | Jbend | adirection
Standard chip CARRIER
carrier LEAD LESS 27
LCcC | CHIP @ C | gy | Lead tess | Packase
CARRIER
SHRINK
. R SPLCC DLASTIC
Shrink chip |- PLASTIC ) 1.27mm Max, s
carrier L) bﬁ?ll))ED SHa P (SOMIL Max.) J-bend | 4.direction
CARRIER ,
SMALL
Standard
- . | OUTLINE 1.27mm o
2~(‘.!ll'ect|0{‘| $0) J-LEAD ‘ p (SOMIL) J-bend | 2-direction
chip carrier PACKAGE
% P.eorePlastic, CosivCeramic




