. NN SONY. . CX20152

Dual 16 bit 88 kHz Multiplexed D/A

Temperature characteristics of louT {lo+id

i . ISET
(R, Lch common) lofio vs

Description Package Outline Unit: mm
v CX20152 is a 16-bit D/A converter IC for PCM
2000 audio. It Auses'an Aintegration system consisting of 28 pin DIP -8
the following circuits. 9
/‘ Vee=—5V ® Ciock signal generator 38.2 Max g
p : ® TTL-ECL interface circuit AN
1000 / 257 ® Discharge drive circuit Donoongnoononn T 'S Ay
_ // ® Analog switch drive circuit 28 Bl 513 5°10 10°
P— iy — =
E / = ® 1/4 frequency divider output circuit R4
Q N :‘2 H H : ! _l‘ﬂ ]
= 0 // 256 By adding an integrator, analog switch and low pass e e ere YN ARG A=
5 » Ve filter externally to the IC, analog signal is repro- 2.64
L duced from the 16-bit digital data. = -
13 x 2.54 = 33.02
~1000 7 —
/ Features é %
® Conversion frequency 88.2kHz 10 ] E '
— 92000 ® Serial data input é- 1o
= 30 100 200 300 400 ® Low distortion factor 0.003% (typ.) — b
~20 0 20 40 SET (A) ®1/4-division output of the master clock is available 0.5:0.1 c
Ta C) S for the clock of the CX23035, an single-chip LSI for 12205 s
CD, and the digital filter CX23034. o
Distortion factor Structure
Output current vs. Supply voltage (VEE) Bopolar Sillican Monolithic IC
Absolute Maximum Rating
ISET =500uA -70 I | #Supply voltage Ve to VEE 12 v
| l \ {1 ® Operating temperature Topr -20to +75 °C
1007 S .20 dB ® Storage temperature Tstg —55to +150 °C
Jour=totio  1.33 pAN /4 ® Allowable power dissipation  Pp 241 w
/ —
1006 7 % Recommended Operating Conditions
/ = _3go ® Supply voltage Vee 5 £0.25 \Y
. g VEE —5 £0.25 v
— A 3
S 1005 > g
= Pprd S
5 . :
1004 g 2 Full scale
)
_‘A\ i
1003 ’
1k 10 k
40 -45 -5 %5 -6 100

cy (Hz) .
VEE — Supply voltage (V) Frequency

o
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Pin Description

No. Symbol Description

1 DVee Digital Veg: —5V
2 suB 1C substrate: Be sure to connect to Pin 1.
3 SCLK System clock output pin
4 vce Digital Vcc: 45V

5 ON/OFF Pin to determine the system clock on/off
6 LATCH Clock pin of D type latch

7 LRCK L RCK input pin

8 WCLK WCLK input pin

9 BCLK BCLK input pin
10 DIN DIN (data input pin): MSB first
11 LRCK OUT LRCK output pin
12 CcC CC input pin
13 DGND Digital ground

14 DVEE Digital VEe: —5V

15 DCR Right channel discharge drive signal output pin
16 ISET Integration current setting pin

17 IOUTR Right channel current output pin

18 IOUTL Left channel current output pin

19 NC No connection

20 AVEE Analog VEE

21 AGND Analog GND

22 DGND Digital GND

23 DCL Left channel discharge drive signal output pin

24 DC BIAS Discharge circuit bias pin

25 couT Clock generator output pin

26 CIN Clock generator positive input pin

27 CIN Clock generator negative input pin

28 DGND Digital GND

-7 -
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€X20152 Input/Output Pin Equivalent Circuits

Equivalent Circuits

No. Symbol
1 DVEE
2 SuUB
Vee @
X X
n ("3
] o
bl Wi —Q) scux
3 SCLK
Negative protection
device
DGND @ ﬁ u\‘
4 vee
ON/OFF
470
50k
.vAVA ._E
<
ON/OFF 70k
k4
30k 10% 3

ovee @

CX20152 SONY.
®
No. Symbol Equivalent Circuit
Vee @
6 LATCH %
LATCH
{LRCK)
X anz
7 LRCK
b4
DVEge (14 b
Vee @ ’
8 weLK i-
WCLK
{BCLK)
{DIN)
(cc)
9 BCLK
A 2 60k
10 DIN
20k
| ®
12 cc ovee (19)

lgde
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SONY. €X20152 S UL Xo
No S
. ymbol
Equivalent Circuit i L
Electrical Characteristics °
(Ta=25C,Vge = -5.0V,Vec = 5.0V)
% cout 1 1 Symbol Conditi i T M Uni
ﬁ®DGND tem . ymbo onditions Min. | Typ. ax. nit
|
Circuit current leg 1,2,14,20 Pins 4,5 =5V -125 -95 mA
CIN Lo Pin 5= 5V
. K . A
@ cour Circuit current lcct 4 ©.7,8.9, 16, 12, GND) 126 | 155 | m
26 CIN — Pin 5 =0V
ircui lcc2 . 10. A
CIN(27 ) Circuit current C 4 6,7,8,9,10,12, GND) 5.9 0.0 m
4.9k :E 49K Input threshold voltage VTH 6,7,8,9,10,12 21 \
‘ High level input voltage VH 6,7,8, 910,12 2.9 \Y
27 _— Low level input voltage ViL 6.7.8,9,10,12 0.9
CIN . X
1' High level input current 1 fiH1 5 VH = 5V 0.7 1.3 mA
Dov High leve! input current 2 IH2 6,7,8,9,10,12 ViH = 5V 250 550 uA 1
EE
28 DGND Low level input current 1 lit1 5 ViH = OV 0.35 0.8 mA
Low level input current 2 2 6,7.8,9,10,12 ViL = 0V 120 550 nA l
. With Pin 7 at 4.5V, set 1oH = -100uA and input 1
. . v
High level output voitage VLRCKH 11 2 clock of OV—5V—0V to Pin 6. ‘ 2.7 42 ]
With Pin 7 at OV, set ig = 100pA and input
-3.1 -2.7 \"
Low leve! output voltage VLRCKL 11 a clock of OV—5V—0V to Pin 6. 3 2
SCLK output, high leve! VSCLKH 3 lon = —10pA 3.4 4.2 \ |
SCLK output, low fevel VSCLKL 3 loL = 400pA 0.5 16
Disch —
'm? arge circuit power Ibceias 24 Vocsias = OV 19 2.5 mA
\ dissipation current
Discharge circuit high level Pin 24 voltage = 1.3V
v
output voltage VocH 15,23 Load current = 1.2mA
Discharge circuit low level Pin 24 voltage = 1.3V
\"
output voltage Vvoct 15,23 Load current = 1.2mA
ISgT current ISET 16 mA
Pins 17, 18:  Voltage = OV
| 7.1 ' mA
OUT output current tour | 17,18 pin g {seT = 500pA flout = lo -+ io)
Clock input bias voltage VEiN 26, 27 v
Clock high levet output 25 08 v
voltage
Clock low level output 25 16 v
voltage .
. Pins 17, 18:  Voltage = 0V when the current
! . A
Current output pin leakage 17,18 output is off. 1.5 m
Current ratio lofio 17,18 Pin 16: iser = BOORA 255.0 | 256.0 | 2567.5 -
THD1 Both right and left; 0dB {full scate) when reproduced. 0.003 | 0.005 %
Distortion factor
THOD2 Both right and teft; —-20dB when reproduced. 0.02 | 0.025 %
Operation clock frequency foik1 Both self-drive & external-drive Ta=-20~ +70°C 68 80 MHz
Operation clock frequency foLkz Both self-drive & external-drive  Ta = —20 ~ +75°C 68 75 MHz

76 —
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Description of Conversion Operation

(1) Data pickup (BCLK, DIN, WCLK, LRCK)
Data consist of 16-bit serial signals in 2‘s complemen
synchornization with the rise edge of the bit clock

changes the data.}
When the word clock (WCLK) is changed from high level to fow lev
from the shift register to the latch with the decay signal. When C
data are transmitted from the 17th BCLK.

In the stereo mode, the Rch data is picked up when LRCK
is at a high level. IOUTL and DCL operate only when L

when LRCK is at a high level.
{2) Conversion operation (CC, LRCK, CIN, 1OUTL, I0UTR, DCL., DCR)
When more than 3 clocks are fed from the clock input (CIN) with the conversion command {CC

the internal timing circuits are reset.
After the resetting, the internal timing circuit starts operation when a clock is input from CIN with CC at a low level.

From this operation, three signals, Discharge, Counter set and Integral current Start, are generated. Timing of these
signals is determined as follows by the clock interval To and its quantity.

cC __—-\

}

e 11 :thq
|
Counter set signal r—tﬁ
m—— —jc'_"_‘r’q_____-

t. They are transmitted into the IC sequentiatly from the MSB in
(BCLK). {The BCLK delay will change the data. The falling edge

el at the 17th BCLK, the 16-bit data is transferred
X20162 is used in the stereo mode, other-channel

is at a low level and the Lch data is picked up when LRCK
RCK is at a low level, and {OUTR and DCR operate only

) at a high level, all

Discharge signal

Integral current start signal

t1=35xTo
t2=67xTp
t3=31xTo
t4=65xTo
5 Min=47xTo {(When the input data is 01 — 1}
15 Max =302 x 7o {When the input data is 10 — 0)

set signal is used to set the data input in the latch to the counter but does not output externally.

The counter
CR and controlled by LRCK. it is output from DCL when LRCK is

The discharge signal is output from DCL and D

at a low level and from DCR when LRCK is at a high level.
The integral current start signal starts the upper current lo and lower current io flowing. The counter starts count-

ing from the preset value simultaneousty when the discharge signal is off, counts 11 offsets after the end of the
counting and outputs a signal to stop the integration current. The value tg is varied between 0 to 255 by the input

data value preset to the counter.
Therefore, the time before the end
the maximum {t3 + t5 Max = 367 x 7} seconds.

The integration current of 1QUTL is output, as with the
output when LRCK is at a high fevel.

of the integration after the low teve! has been set, i.e. the conversion time, requires

discharge signai, when LRCK is at a low level; IOUTR is

€£X20152 so
NY.

;

{3) The relation between sampling frequency fs and clock

i/fs

: g
: |
cc -] |
i

11

DCR/DCL ,
t t2
| |
tal [
Integration current ) |
| te—— ts Min :
Pl ts Max I
1
ol 1
: | I VO Min
Integrator output | }
I
|4
b |
il
P
|
{
Ly
b
b
i L VO Max
GND ---——LV
Deglitch —-l
o Deglitching period ——'l_

The maximum and minimum values of the integration voltage output, Vo max and VO Min , are expressed as follows

lo i
Vo Max =g "7+ 267 + 7266 {ta¥ts Max)

| .
Vomin= 2 *7*12+& *r*11 {ta*+ts Min)

where fcLk is a clock frequency and 7 is a period.

The i . . . . .
usheed u;:eg;:o; r\::ltage is held bz the capacitor C in the integrator when the current is switched off. This voltage is
ersion output during the deglitching peri ich is gi i i i
et ot gl g period T which is given according to the settling time of the
The relation between the conversion fi
ation requency fs and the clock frequency FCLK is gi i
conversion time and deglitching period are equivalent: Y s gven s below assuming that the

feLk _ fek

fs = =
2x {tattspax) 734

where fs = 44.1 kHz results in 32.4 MHz of f¢ k

e
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it is, however, recommendable to specify fs as the

. ] ; foll i
Is required for the integrator after the current for t o for the practical use because a
5

disappears: setiling time of 0.5 to 1.0 us

fs = fCLK
(ta+ts Max + 1.0{us) + T

(4} Integration current setting {ISET, IOUTL, IOUTR)

Integration current i i
is determined by a con
stant current value input
through the ISET pi
pin,

which is given as below:
IOUTL (R} =14 +iy = (4 +§14—) ISET ow.

re fp an 'o are integr T 5'l res 14
whne gration currents cor esponded t , .
o the 11.SB and 2 SB
h d re inte espec IVEIY

If Do and D, are specified as MSB and L

equation: SB, respectively,

integrator output voltage Vs is given by the following

: —
Vo =G (Do™2" +D, %27 +. . .. +D7%2° + 12)74

io = —
+ *n? - —
C(DS 2 +Dg 26+”“+Dls‘20+11)1’o

where ISET = 500 uA, 7 =
¢ T S = 28, = .
35 (MH2) 8.6 (ns) and €=2000 pF result in the maximum output voltage Vo m
ax

of the integrator when any of a value f om 10to Ois glven as an input data, Based on the relation
S

below,
lo =4%IseT .

. 1
fo =— *
° =52 IseT
VO Max is calculated as the follow:

__20x10%
VO Max = 2000 x 10717 2677286 x 107

400*107 /64
p— 1OF » *
2000 x 1017 2667286 x 10

=7.67 (V)

— 80 —
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(5) LRCK OUT operation (LATCH, LRCK, LRCK ouT)

(6

-

(7

(8

-

The LRCK OUT is a drive output of the analog switch IC {equivalent to MC140538) to clip the output converted by
CX20152 and the integrator so that the converted output can be a PAM wave. When the PAM wave has a jitter,
a conversion error results. To absorb this jitter, a D-type tatch is built-in and the LATCH input is used as its clock.
The D-type latch varies the output state in synchronization with the rise of the clock. In the high-speed conversion
{with sampling frequency of 88.2kHz), the clock frequency is as high as about 70MHz. This will affect the delay time
of the analog switch IC; it is possible the delay time becomes equal to t;. Then, the last part of the PAM wave over-
lasps on the discharge time causing a considerable conversion error. In such a case, LRCK can output its level by
keeping LATCH at a high level. The output voltage level ranges from -2.7V to +2.7V, enable to drive CMOS analog
switch.

wren LT LT LU | ]
LRCK —-—M m_{J L____r l.__r

LRCKOUT ____lr L—ff—r l j

Timing of LATCH, LRCK and LRCKOUT

Clock inputfoutput Pin (COUT, CIN and CIN)

The clock buffer consists of a circuit equivalent to a general-purpose ECL logic circuit, with its input pin biased
with an internal bias circuit (= -1.3V). The output amplitude level is 0.8V.

Bias Pin (DVEE, SUB, DGND, Vce, AVee, AGND and DC BIAS)

SUB denotes the IC substrate and its voltage potential should be common to that of DVEE . The standard value of
DVee and AVEe is -5.0V.
V¢ is the power supply for the interface circuit from a CMOS or TTL level to the internal ECL logic. Its standard
value is +5V.
DC BIAS is the bias circuit of the discharge signal output circuit. As it requires about 2.6mA as its standard current,
supply current should be 25mA + a. This pin voltage is biased to 2Vf and the value of ais determined as
follows.
To maintain the pin voltage at 2Vf (=~ 1.4V), about 0.5 mA of current is required. Additionally, the maximum
current flowing through the load resistor Ry_ attached to DCR (Pin 15) and DCL (Pin 23) is obtained from the follow-
ing equation.

1/RL X (VDCH + |DVEE |) X 2, where RL = 4.7kohm, VocH = 0.4V and DVeE = —5V
Hence, @ = 0.5 + 1.32 = 1.82 (mA)

Therefore, the total current will be 4.32mA.
We recommend 5mA with R at 4.7 k Q.

System clock output pin, ON/OFF (SCKL, ON/OFF) -

SCLK is the output pin of the 1/4 frequency divider of the oscillation circuit’s master clock frequency. The
frequency outputs when the ON/OFF pin is supplied- with 5V {Vcc) and stops when the ON/OFF pin is
supplied with OV or set to open.

As its output amplitude is 2V and too low to be connected directly to a TTL or CMOS, be sure to amplify before
connection.

— 8] —
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Application Circuit for Operating Deglitcher in Sample/Hold Type

CX20162
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€X20152 Sl 4 ‘
ssipation Maximum clock frequency temperature Dual 10 bit 50 KHz Multiplexed A/D + D/A
Maximum allowable power characteristics
decrement curve :
¢ 160
25 Description Package Outline Unit: mm
The CX23010/CX23060 are the 10 bit, 50 kHz CMOS
! CX23010 i
\ 140 A/D, D/A Converters for Auido digital signal processing, 28 pin MFP
20 \ 60°C/W-free air ~ using a coarse-fine integration technique. Both Analog to
B ;;f . NG Digital and Digital to Analog Conversions are capable with 19.2 MAX 2.7 MAX
15 z N selecting the mode. It can be separated into 2 blocks.
s g One {s.a digital b.lock includes ' ARRBERBARAAAERE I 04402
z T + Digital block includes 28 15{| x|z L™ "-0.08
S 40 Lo N — A digital limiter Ll o 51015 MAX
™~ : -— A counter ’ cEc 3 @ K
. (2
80 — A timing generation circuit H’i  EEIRERLRE H”; ~ ; s
05 * Analog block includes —1 = “in
i —— A current source 043 _.L.-l” _.u._ °
- = 0 20 a0 60 80 — An operational amplifier : : j13x1.27 = 16.51 0.15*_‘0:32
° 4 80 120 160 o : ~ A comparator . :
o 0 Ta {°C) A Itiol (2-ch "
Ta{°C) ) —- A multiplexer (2-channe
Jo/io vs. ISET : .
lout temperarure characteristics (lo + io} K Feat : i o 5 T=T, 3
eatures
Both of R, Lch}
{ ” * A Single Power Supply: Vpp 5V
2000 * Minimum number of external parts required MFP - 28P - LO2
(Around one-third compared with our current A/Ds) CX23060 28 pin DIP 4502
] *+ Two channel audio A/D, D/A processing (L and R
Veg=—5V ’ 10.2 —f
1000 ¥ = Channels) e 36.6 1675
) + 2's Complementary digital code is employed - ™ §
,. 0 // 257 * Low Power consumption {Less than 50 mW) - P_
: | 2 ~ T | 3
-;'—: < 258 Structure a5, =
t1] - : (17
3 -1000—4 - Silicon Gate CMOS IC J =) ~
Applications ,
~2000 - Digital Audio Signal Processing 13 x 254 = 33.02
* PCM Audio Processing 2z
40 60 80 100 200 300 400 o * Telecommunications Digitizing E
-20 0 » Ta £C) ) : Iser (uA) * Computer Interface System s}
oy
. . il
Output current vs. Supply voltage (VEE) Distortion factor Absolute Maximum Ratings {T, = 25°C) .
+0.15
TseT =500 10 * Supply voltage Vop 031070 v 055157
‘ | l l ‘ i ‘ : * Analoginputvoltage Vin  —0.3toVpp +0.3 V 1.3 DIP - 28P . 02
1007 —— 1 —20dB * Operating temperature Topr —20 t0+75 °c
Tour=Jlo+io 1.33zA/V * Storage temperature Teg —55 to+150 °c
// > * Allowable power
1006 I 2 dissipation Po 650 mW for CX23010
% 5 % : Po 800 mW for CX23060
2
= A
5 lOO.‘)P // E Recommended Operating Conditions
E - £ {1} Avpp, DVpp- 4.5 1055 v
<
1004 ,/ g Full Scale. (2) AVpp = DVpp 05 v ‘
_9°r> 4\ |
1003 : . !
100 1K 10K
—4.0 -45 -5 -55 -

Frequency (Hz)
Supply voltage (VEE) 4




louT temperature characteristios (1o-+io) Dual 16 bit 44 kHz Multiplexed A/D Converter
SET = 500uA

4K
Description Package Outline Unit: mm
The CX20018 is a monolithic bipolar IC designed .
2K for PCM (Pulse Code Modulation} audio. This IC 28 pin DIP s
;E; consists of 16 bit counters, shift registers, clock 370 o MAX o
< buffer, clocked synchronous comparator, stabilized f —MAX 1-8752
g ° current source and TTL compatible interface circuits, ‘ i
ks etc. 28 15 pos 0 L
- - ol =2 gl <
- 2K @
Features | e T ©
R L

* Line monotonicity

» Low noise

« TTL compatible input/output

¢ Stereo or monaural modes can be selected by
external control

13 x 2.54 = 33.02

Ta (°C)
ISET (A) Structure
Bipolar silicon monolithic IC

DIP-28P-02

. '  Absolute Maximum Ratings

« Supply voltage Vce to VEee 12 \
« Operating temperature Topr —20 to +75 °c
Output current s, ; » Strange temperature Tstg —50 to +150 °C
Power supply voltage (VE ) ) * Allowable power dissipation Po 1.7 w
E : . .
ISET = 5004A Distortion ratio {(dB)
: Recommende i iti
1007 d Operating Conditions
.. « Supply voltage Vee 4.75 to 5.25 v
VEE ~5.25 to —4.75 \

1005

louT (A}
Distortion ratio (dB)

VEE — Power supply voltage (V)

Frequency (Hz)

—36 —
~37 —
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CX20018
Electrical Characteristics (Ta=25°C, Vee=—5V, Vec=5V)
Item‘ ) Symbol | Pin No. and Test Conditions | Min. | Typ. | Max. | Unit | Note
c Supply Voltage VEE —4.,75| —5.00{—5.25 \% 1
z 5 1z = Range
s 5 9 S ¥ g 3.2 [ © 2 -~ o w Supply Voltage Vee 4,75 | 5.00 | 5.25 \ 1
e 272 ¢ 8 8 E 318 3 8 5 % & Range '
= =} [ w -~
Dl DO~~~ )= ~(2 Circuit Current  ° lee 70.0 [ 102.0/130.0 | mA 1
= Circuit Current lcc 4.0 100 | 150 mA 1
=1
. ég._. 5% . & Current Output loLeak 1. 2 (Pins 1, 2 Voltage=0V 1.0 HA 2 .
(= a5 3 52 ™. Mex2 Pin Leak when current output is off)
28¢|||[FES|| 69 S £ ES:
BES 58 _r 3T c lout 1, 2 (Pins 1, 2 Voltage=0V. 1.64 mA | 2
. lout Output Current Iset=410 pA)
o s Current Ratio "2 lo/io 1, 2 (Iset=410 uA) 127.01128.0|129.0 2
—
E 2 .
ES -t Maximum ISET Iser Max.| 4 | 750 UA 2
Current 127.0= -12 =128.0
L]
S Sample Hold Pulse | VsHix 16, 17 ' —0.05{ O 0.1 v
8 . Epb High Level QOutput VsHzH
25 0% }
3R é & S Voltage
—
N Sample Hold Pulse | VsHiL 16, 17 —4.40|—4.25|—3.50( V
‘ 3 o Low Level Output VsHal
¢ 1 8 Voltage
. g 8]
- 5 . J:a: £ | © Clock Input Bias VCLKIN 19, 20 —1.80|—1.72|—1.50| V
gs3z 8 Voltage VCLKIN
[ | Clock Output Low | lcikouTL | 21 3.0 4.0 mA
Level Output Current
CC, CC Input Bias | Veon | 12, 13 ' —2.20|—1.92(—1.60| Vv
Voltage VceiN )
I L X L Data Qutput High VDOUTH 27 1ov=0.1 mA 3.2 \%
] é . g é . Level Output Voltage| -
[ Qo
o 8 58¢ 58¢% 5 Data Output Low | Voout. | 27 lot=—0.4 mA 04 |V
g ‘g Level Output Voltage| :
° £ ESe Bit Clock High Level| Vecin | 24 2.0 v
£ é gs 83s Input Voltage
S 63 Bit Clock Low Level| VeckL | 24 05 | v
g Input Voltage
a D~~~ DD~~~ D~~~ D~ Bit Clock High Level lsctkn | 24 4 uA
_5 8 - oo B (} ; ~ - = - g 8 g Input Current
g 5 5% « 2 ¥ 5 5 5 5 35 2 Bit Clock Low tevel| lecike | 24 0.2 1 pA
5 9 « 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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Item Symbol Pin No. and Test Conditions Min. | Typ. | Max. | Unit

Maximum Operating] fmcik Self-excitation or separate 100 | MHz
Clock Frequency excitation

Vet { o )| 23 2.0 5.0 \4
Dividing Ratio Ver (2) | 23 0.2 0.8 \2
Control Voltage Vet (4) | 23 -0.8 —02 | v

Vet (8) | 23 —5.0 —2.0 \

Vmope (1}| 18 Stereo, S/H ON 2.0 5.0 \
Mode Control Vmope (2)] 18 Stereo, S/H OFF 0.2 0.8 \4
Voltage Vmope (3); 18 Monaural, S/H OFF —0.8 —0.2 \

Vmope (4)| 18 Monaural, S/H ON —=5.0 —2.0 Y
Note) 1 Pins 1,2 3,6, 7.8 9,10, 11, 14, 21, 25 and 28 are for grounding, pins 18, 22, 23, are

connected Vcc. Pin 4 draws 410 A of current by external current source.

2 Reference to the current ratio test circuit.
3 Conversion Frequency 44.1 kHz

HP339A (all Filters are turned on) or its equivalent that has an 80 kHz,
LPF, 30 kHz LPF and 400 Hz HPF.

Distortion

Meter

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

|15 X 8 (k€Y X io {uA) — % (k) X lo (y.A)l <120 mv
*3 Measurement Method (See Note 3)

Sine A/D D/A
Wave CX20018 CX20017 HP338A
8
THD < -0 dB fvin =1 kHz or its equivalent
fMCLK = 84.6 MHz
— 40 —
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Description of CX20018 Conversion Process

30

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” level 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 : N
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 unitl the output voltage of integrator crosses the lower level
references voltage (Vrefl). (See Figs. 2, 3, 4) : :

25

20
.8 clock

Data output
Data are 16 bit serial signals 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 “Data Transfer Pulse”. (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 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)

15
31 clock
Fig. 2

10

11 clock

Timing Chart
Data Transfer
Switch Pulse

Pulse
Mask Pulse

Clock

c.Cc
Counter
Preset Putse
Current
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Interface Circuit, Divider Circuit, Sample Hold Circuit o . Select guide of master clock frequency
« Maximum operation clock frequency 100 MHz
{1) Integral current output « The minimum number of clock for a conversion is calculated as follows.
Recommended value; Iset = 410 pA (29 — 2) + 2 X (27 — 1) + (25 — 1) = 795 clocks
<Io=4lsat=1.64mA > at C=1000 pF fucik = 84.6 MHz full scale 10V U "T’(; Y S S
| _ i o pper level Counter Timing circuit
o = _— lset = 12.8
° 32 et A Lower level counter
Iset = 750UA
: In case of conversion frequency of 44.06 kHz,
(2) Clock Buffer 2fs X 795 == 70.1 MHz fs: Sampling frequency
(a) Internal clock (Excited circuit with crystal) . fmclk = 71 MHz (Conversion time is assigned 1/2 of period.)
. Conversion time is assigned 3/4 of a period in monaural mode.
= . v
CLOCK ; ) fmclk = 48 MHz .
BUFFER i Note; See as follows
Conversion Conversion —————>
I | . Signal ‘Sampling l
19 {0 ZIH ' e 1 H 3 -
CLKIN : . ats | s 1
CLKIN CLKIN { } CLKOUT ; ! afs | 4fs :
[
1000P 5P -r
0P 500nH
(3) fmck/N Output
The output of fmcik/N is prepared for synchronous operation with digital circuit.
; Divided Value “N” is determined by external control,.and N is 2, 4, 8 or .
{X'tal 84.6 MHz)
{b) External clock Co : : [ J L J L J
D Q D Q D Q

r : [— Lo fMclk  — Jclock @ CLOCK Q CLOCK Q

F—&)— cikour - §—d>— cLkout

l P, a0 1
CLK N { a0
———— [ I
S—@_ CLKIN $— €9 L o " ,
1000P -L72v : b . 2) MCLK
CLOCK IN £ ) i N
[} i
$ ] a© sw
——(B)—cLK IN CLKIN 1} (o)-CikiN Loem o J
L . 1000P L
o i 3
. . 0.8mA 0.8mA ' Th
: Control Pin

1 Balanced input : 2 Single ended input
» Basic Divider Biock

ar
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————- 5.0V
swe 1 OFF °N° :E\T/Lj\jnge 2 2.0V
InvaliET: :::: ;‘g\\: 2 ojsv__;_;/g_‘Trtz 02V
O T s vens sor
ol Y
SWec ‘ ,1,— fmcLK
i O -~~~ 55
sWd -;— fMcLk
----- ~5.0V
Threshouid value of Control Pin
(4) Recommended Interface Circuit
(a) ECL 10k {N=2) {b) TTLs (N=4 or 8)
+5v
R
fucuk R=9.1K
n R = 3.6K (LS}
R = 3K (ALS)
{c) High Speed CMOS (N=8)
o +5v
1.2K 47K
v 40H004 -
S fucux 1'(;0P [ E
— 48 —

CX20018

{5) Stereo mode, Monaural mode

Stereo or Monaura! 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

Stereo Mode
S§/H ON
_____ 2.0V

:j:_—_. Y/ WMWW”M — 0:8V

Stereo Mode
S/H OFF
—_————- 0.2V

INVALID :i: _____ —0.2v

Monaural Mode
_& S/H OFF

INVALID

-f Monaural Mode
S/H ON

INVALID

S/H Pulse

o Putee ___/

SH 1

1
i
s

50 ns

J

b
"

ov

SH 2

L

—4.28V
RL = 15 pF, VoM = —1.0V, VoL = —3.0V

Propagation Delay Times from CC input to SH1, SH2 output

— 49 —
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(6) Data Out

cC 1

(8) The maximum frequency of BCLK.
| e The maximum frequency of BCLK is derived as follows:

fack = *21—3;;

1
i !
. s i ! 11
=
| \ ten = td + o + 50ns
: — | Ons < td < 1007

{l
1
1 ! 1
111 x tpg i 111 xt
Min, 50n ] Min. 50n P =M pin, 500
TRANS ! : Min. 50n Therefore,
" fectk = 1.7 MHz on condition that the duty of BCLK is 50%.
I} Max Max 1 Max . 50
I80n 1 80n 180n facik = 1.7 X3~ MHz on condition that the duty is X%.
! i " H
h | T\l .
DATA AXOnIV MsB XOther than MSB i XOnly MS8
| | " ! i
1 ' T
Only MSB is delayed against the CC pulse. The countler data which have been converted are transmitted to the K:
Others are delayed against the bit clock. shift register with the TRANS pulse. However, due to the circuit BCLK: 18H
tp; One cycle of master clock structure of the shift register, it cannot be transmitted unless R |
the BCLK and TRANS are simultaneously at high, { duty: 50%
Propagation Delay Time from CC or BCLK Data Out 1
|
{7) Relationship of Vin max, CSH, lset, lo and io [olo ‘ i tq I
(1) Vin is defined as the input voltage of integrator.
(2) 1o, io are defined as the coarse and fine integral current respectively. : ,
(3) In case of a full scale input voltage. . Data _]
lo To s io To 7 . Transfer
"Z,:" Vin max = o5 (28 - 1) + &sh (27 — 1) | Pulse: ,__Tr_.l
Using lo = &lset, io = = st fmeLk
CsH 32
——i— Vin max = _L_ . lsst To 216 — 4
" 32 CSH | )
R .
| ~ Assuming,v, max = 10 Vp-p, 7o = - =__1
Vin - : t  84.6 MHz
+ CSH = 1500 PF
Sset = 620 MA
~1LSB = lo To = 1520V
CSH
»r
L | out
<[ : l
lo io

Note) In case of non-inverting operation, Vin Max. is limited to 5 Vp-p.
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fmcLk temperature Current ratio temperature
_, : characteristics characteristics
>
$ :
4 ; ‘ S 129
— ‘ . ) 180
»i Cl 160
> [+]
=2 > 2 S 28
Q 5 ~ = ISET = 410pA
© 3] 140 P
i o2 N
x B \\ 1
2 Inv-—-—l 120 \\
© N
e} © ’ NG
n v < Ny 127
- . I
+ 5 e o > Ao 100 .
.8 S -20 © 20 40 60 80 -20 © 20 40 60 80
Q z (e} Ta {°C) Ta {°C)
=} 9 [§) N
z - X =
< 3 Output current temperature
0 5 characteristics Current ratio vs. ISET
—z > 10000
) g 129
t -
g z
o
,E I3 lo,io -
c El
° [=]
E 2
2 ] o ,4/ /‘, 5 128
= - s // ISET = 4108A =
b= P k=1
- (=) - : '5 ‘g P
~ ; ] s
T . =
-z S
E: § 127
® -10000
K] -20 © 20 40 60 80 0 200 400 600 800
-3 Ta °C) o ISET (1A)
[ . SET
g
(o] ~ .
10 Derating curve
m -
L 2
+ | i
g 20
s < g s
+ X ‘!;\x z
=2 3 Free air
W }4 g 1.0
X o AN
o 6 o o |
> z S o 05 >
) S o . \
o e

o] 40 80 120 160

Ambient temperature {°C)




