CX20201/CX20202

10-Bit, 100 MHz D/A Converters

Description Package Outline Unit: mm
The CX20201/CX20202 are ICs which have been
developed for 10-bit high-speed D/A converters. They are CX20201 28 pin MFP
suitable for digital VTR, digital measuring instruments,
graphic displays, high definition video systems, which require
high precision, high resolution and ultra high-speed signal 19.2 maX
processing.
FRBARAARARAAE
Features 28 15
» High resolution: 10 bits
« High-speed: Maximum conversion rate of TOOMSPS 10 14
« Low-power consumption EEEEEEEEEE LD )
|
e Operates with a single power supply of —5V ‘ 0.45 |1,
« Low glitches I 13x1.27=16.51
e ECL compatible input
e Small number of external parts
« Enables to invert digitai input code ! :}
« Multiplying function [6[z0.12]
Absolute Maximum Ratings (Ta=25°C)
« Power supply voltage vge -7 vV
e Data input voltage Vi VEE to +0.3 \%
« Clock input voltage Veik, VEIk Vee to +0.3 Vv
e Invert input voltage VINV Vee to +0.3 Y CX20202 28 pin DIP
e Bias input voltage VBIAS Vee to +0.3 \Y
. bperating temperature Topr —20 to +75 °C .8
» Storage temperature Tstg —55 to +150 °C 38.2MAX 'i:;
L . - . o~ °
« Allowable power dissipation I o\ \2
Po CX20201 870 mw T L
28 15 < <
~ =
CX20202 1480 mw 1 14 ol N
254
13x2.54=33.02
f —
Z >
s <
_n =
3ol 12
Te)
Z
0_5:01 Ig
1.220 15 m
Recommended Operating Conditions
« Power supply voltage VEE —5.0 = 0.25 \%
« Data input voltage ViH —0.88 *+ 0.15 Y,
Vie —1.75 £ 0.156 \%
e Clock input voltage VcikH, VeikW  —0.89 = 0.15 Y
Veukt, VCLKL —1.75 = 0.15 Y
» Bias voltage VBIAS Vee + 0.62 to Vee + 1.02 V

SONY reserves the right to change products and specifications without notice.
This information does not convey any license under patent rights of SONY corporation or others.

—1-




SONY:

CX20201/CX20202

w
_
!
_
|
|
!
_
_
_
|
!
!
|
|
_
!
|
|
|
_
|
_
_
_
_
_
_
_
_
|
_
L.

¥10 M0

L B4

RGNS AN NG

1844nqg 1ndu|
|

18nq
32019

19p023p UQ-p saddn

1N2419 BuiZIUOIYIUAS %00[D)

1334nq
ANI
(Covi= mv

adale

FAQ ANI ozwo 'aNDY

z

W@@@%@

1nau10 Buiseig

}

T N —

B[AY  SYBA YONDY

(M3AIA d01) w«:wE:m_mm“ uld pue Em..mm_ﬂ 3oo|g




€X20201/CX20202 SONYe

]

in Description

MSB
D2
D3

D4
D5 10-bit digital data input pin.
D6 ¢ If the device is used as n-bit (n=9) D/A converter, pin 1 to pin n are to be used normally, and the

D7 rest pins (n+1) to 10 opened or connected to Vee.
D8

D9
LSB

RO EE@OEOEEEG

}Non-Connection

®
(@]
-
~

: Digital clock input is to be applied.

CLK : Digital clock bar input is to be applied.

@ D.Vee : Power supply pin of digital circuitry.

INV : Code inverse input pin which inverts the relation between the binary code of digital data and D/A
output voltage level. See “Note on use”.

(7 D.GND : Ground pin of digital circuitry.

A.GND1 : Ground pin connected directly to R-2R output resistance circuit network within the IC.

Non-connectioln

ouT : D/A output

@) @@ @)@ : Non-connection

A.VEee : Power supply pin of analog circuitry.

@) Veias : Bias pin which controls D/A output voltage range, and to which a proper voltage should be applied
externally.

A‘GNDz : Ground pin of the analog circuitry except R-2R output resistance circuit network.
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Electrical Characteristics (Ta = 25°C, AVgg = DVge = —5.0V, AGND = DGND = 0V) See Fig. 2
Item Symbol Min. Typ. Max. Unit legis#trmg
e e e R
Data input current (H level) Linw) 0.5 1.3 3.0 kA
(upper 4 bits) (L level) I 0.5 1.3 3.0 A D
Data input current (H level) I 0.25 0.65 1.5 pA
(lower 6 bits) (L level) I 0.25 0.65 1.5 pA
Clock input current CX20201 7 21 52
Tcrxn pA I3
(H level) CX20202 7 23 54
Clock bar input CX20201 - 7 21 52 LA 1
current (H level) CX20202 7 23 54 :
Invert input current (H level) Iinve 0.3 1.0 2.4 rA I5
Bias input current Igias -1.0 —0.38 —0.10 pA 16
. CX20201 54 64 74
Output resistance X20202 Ro = 62 > Q AVl
Resolution RSL 10 Bit
Differential linearity error DLE —1.0 +1.0 LSB
Maximum conversion rate fc Max 100 MSPS

Electrical Characteristics Measuring Circuit Diagram

Fig. 2 Supply Current, Input Current and Output Resistance Measuring Circuit

v [[ VYRl >
e |, ] 5203 | g2 (B 420
——02 S3 i 2% ) b"
e
_.__og S4 _4 5_1
@) e NS
&/ '—J;;—oi—s ;92 23 ‘ a
_._____og S7 5 (8] 22 4 Sle
—0:038 s S 214 s1s ImA
T & 4 a
S11 5 17 % 20 b
ackb — -l BT 19
[0.89v b
or "11 18 )% I
IIJSV* Data input voltage 12 17__‘?“ 5 ov
a 2 s17 s183 :
pBa O B2 SR 16102
0.89V
«‘“-1/'7‘5\/ -14 15 b
I/ “b 515 bs13
»

* Data input voltage
* Clock and clock bar
/ input voltage

= 1,75V

0.89‘V/I I
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Fig. 3 Differential Linearity Error Measuring Circuit

Adjust so that the DC voltage full-scale of pin 20

./ / becomes 1.023V. That is, Vg — V1023 = 1.023V.
28
e
27122180,
26
Sto>=—1 4 25
& 3 FHeLss L & o
) ~ H = | Vee=—5.0V
ol Lo LRt te § o e
—HoL 57 |5 O 22
10-bit data ] L “gg -
L, 18 8 21 o/maour
el |y 8 0l 228
H
L oL S10 x
-10 S 194
L
-11 184 @
H Scuk -:z 174 i
B 16
0.89V 1.75V { REF
;L_ I 1.2~1.3V

I(Set at the center between H and L of ECL level.}

[Meausuring Circuit Condition of Fig. 3] (H="1" level: L="0" level)

Operating Switching condition Mier?gSUf' Exol . .
order S1] 2] 53|54 |56 5758 |9 [S10]Se] point xplanation of measuring method
1 HHHHHH HHHHIL
2 VLU LL[d L]l L] L |H
3 Lidpdddjdpdd]Lfi|L Vo Measuring DC voltage. Measured value Vo = (Unit: mV)
4 IV[L L L e e din|l
5 IV Ll dpL]d|H
6 IL[dpdpejdpedjdjL|L Vo Measuring DC voltage. Measured value Vi = (Unit: mV)
7 AR AR AR A
8 IL[LpLid e pLdjitl|H
9 IVPLpL Ll Ll Ll Vo |Measuring DC voltage. Measured value V2 = (Unit mV)
10 AR R R

Proceed the measurement reducing the input data {(voltage of pin 1 to pin 10) in regular sequence of binary

notation, and continue until the final data becomes LLL... L
AVo-1 Vo — Vi (Unit mV)
AVi.2 Vi — V2 (Unit mV)

Voltage

1
1
1
1
1
1
1
‘
‘

Relation between Vq, V1, . ..
AV1022.1023 = Vioz2z = Vioz2a (Unit mV) Fig. 4 .4 AVp_1, AV1_2, . ..
are to be calculated. (See Fig. 4) ’ ’
With AVo-1, AVi2, ...,

£ = A—V;;’ (i=0.1, ..., 1022; =1.2,..., 1023) (Unit:LSB)

are to be obtained. Each of 1023 pieces of &-j is differential linearity error, respectively.

-5
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Fig. 5 Maximum Conversion Rate Measuring Circuit
Y, Adjust so that the DC voltage full-scale

Y, T_><><><><:_::::::: D000 ) From Y1 of pin 20 becomes 1.0V.
Y12700 Y, From Y1 , 1000 : S o8
270 [~ I;L ]
External CLK 3 ] [ HD100136F ] 10bit 3 261
IN o= a L (1/2 divider) |  pATA 4 8 ]
o—— 5 . -5 . 5 S .

External CLK : 1 6 910 ] 6 =%
IN - 1 i
(&
f 8 i—“ ; é : D/A cOsciIIoscope
Q ouT
HD10116 From Qg B(CP 9 g 20
_— 10 .
- — X i BW >200MHz
Y]l IYl From Qo IOOQ _ 184 (Z.n=1Mﬂ )

: : From Yq | 17 4
S 99113 CLK 16

| ToTTTTTmTTTT T DOOOCE e ST,

1000 /
From Y4
JVee=—5.0V ©
A
[Observed waveform) { ECL level
f=100 MHz

Waveform at point A: CLK muty; 30 ~ 70%
|

I
|
Waveform at point B: 10 bit ) Il ECL level
DATA f=50 MHz

! Duty: 30~ 70%

{ Full-scale 1.0 Vp-p
f=50 MHz

|
|
I
|
|
Waveform at point C: D/A OUT |
|

[Measuring Method of Maximum Conversion Rate]

The external CLK IN and CLK IN should satisfy the following conditions.
o ECL level
o fcik = 100 MHz
e Duty = 50%
At point C, a rectangular waveform (1.0 Vp-p, =50 MHz) is to be obtained.
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Circuit Design Data

( Ta=25°C, however, * mark is Ta=—20 to +75°C
AVEE=DVEE=—5.0V. AGND=DGND=0V

Item Symbol Min. Typ. Max. Unit Condition

Integral linearity error ILE —0.4 +04 |[% of F.S.

Output voltage full-scale VO(FS) 0.890 1.000 | L.110 Vp-p Voltage of pin 27 is —4.20V. The
load to be connected to pin 20 is
21>10 k.

Output voltage zero offset Vo(0s) —15 —4 —1 mV

Output voltage full-scale TCF(Fs) 0 150 500 ppm/°C

temperature coefficient*

Output voltage zero offset TCFROS) 6 16 22 uv/eC

temperature coefficient*

Output voltage full-scale DR -33 0 +3.3 dB 0dB denotes 1.000V of full-scale

dynamic range output voltage. (This full-scale
voltage is set by adjusting the
voltage of pin 27.)
The load to be connected to pin
20 is Z1>10 kQ.

Glitch energy GE 15 pV-sec See Glitch energy measuring
method.

Set-up time ts 7.0 ns See measuring circuit and observed

. form diagrams (Fig 9).
Hold t th 1.0 ns wave g
2 1m.e Loading : R C1<0.1 nS.

Propagation delay tpd 28 ns Ru : pure resistance

Rise time tr 1.5 ns CL : capacitive load

Fall time ” 1.5 ns They are connected to pin 20,

Settling time tset 4.7 ns See Explanation of settling time.

Multiplying bandwidth BWmMuL 10 MHz The frequency in which the gain
of D/A output becomes —3 dB.
See Fig 11.
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[Measuring Method for Circuit Design Datal

1. Integral linearity error
In differential linearity error measuring circuit (Fig. 3).

AVo-1 = Vo — Vi (Unit: mV)
AVo.2 = Vo — Vz (Unit mV)
AVo3 = Vo — Va (Unit: mV)

AVo-1023 = Vo — Vio023 (Unit mV)
and

= AVo.i — i - -
gansi = AYEL =1 100 (i=1, 2, 3, ..., 1023) (Unit: %)

Each of 1023 pieces of &absi is integral linearity error.

Voltage

- v1023

Fig. 6 Relation between Vg, V1 ...

and AVQ—1, AVp-2, . ..

2. Output voltage zero offset

In Fig. 6, the potential difference between GND level and Vo is defined as zero offset, Vo(os).
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3. Glitch energy Adjust so that the full-scale
of the staircase waveform of
pin 20 becomes 1.023 V.

- /
CLK buffer > By | 28
Dy—w— 1900 2 271 10kQ
Dz‘*—m—‘ 3 g 26 T 22uF
Y 4 S { Ge .
= < nerates 10-bit
= 1000 5 6 -1 staircase waveform.
s 1000 > N
o b—wd o & ] .
External D, ———n— g § 8/A Oscilloscope
CLK IN N 10VT ¢
FaWal e A AN B
9 1 kel "~
R peasyyym) o SELILEL 1 SONY TEKTRONIX
ECL level 60 L 18 . .
f= 1 MHz HD10116 | _ - HD10116 ® 7A13 unit with 5
LK | | CLK FromCLK g} 17171, MHz filter
| b E 13 CLK 16 BW <5MHz
b= :F CCCLKC/:/ 14 CLK 15—j—>2.n:1MQ
rom
1000 d;'\»
COUNTER CLK

; lzL 3120 ) lefx 2?120 ] Lllo, 3120 |

4.7k &1 [HD100136F | : ] 13 ]
o ] -I:DIOOI36F: -HD100136Fi 10-bit counter
O I :
678 9101113 678 9101112] 5789 10

* Resistance value is 27082
otherwise specified.

»

D,: D:s D,D; DyD: D;D; DoDs DD, D.D. D;D; D,D, D, D, b Vee=—5.0V

Fig. 7(a) Glitch energy measuring circuit

ECL level

f int A:
Waveform at point ’ f=1MHz
CLK ) I
! Duty: 50%

| ]

‘ w ECL level
Waveform at point B: L/ \ f=0.5 MHz
DATA of LSB ! Duty 50%

. F

@ ! { 10-bit staircase waveform

Waveform at point C: . / i ~GE ‘ 1 step corresponds to 1 mV

D/AOUT ! |
Voltage '

Time

Fig. 7(b) Observed waveforms of the above-mentioned measuring circuit

—g_
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[Measuring Method ‘of Glitch Energy]

The signal to be fed to External CLK IN terminal should satisfy the following conditions.
s ECL level
e fcock = 1 MHz
e Duty = 50%
In this case, the observed waveforms at points A, B and C become as shown in Fig. 7(b), respectively.
In Fig. 7(b), GE is the integrated value of the difference between an ideal voltage waveform and the overshoot which is
generated actually. It is marked with oblique lines.
It is measured at the transient points shown in the following table.

D, D D Dy Ds Dg D7 Dg Dy Dyo Di D, Dy Dy Ds Dg D; Dg Dg Dy
T |lL L L L H H H HHH——=L L L HL1L L L L L L
2 |L L L H H H HHHH—L L H L L L L L L L
3 'L L H L H H H HH H———-1 L H H L L L L L L
4 |L L H H H H HHHH——L H UL L L L L L L L
5 L H L L H H H H HH——L H L HUL L L L L L
6 |L H L H H H H H H H——1 H H L L L L L L L
7 /L H H L H HHHUHH———-L HHUHTILTL L L L L
8 |L H H H H H H HHH——H L L L L L L L L L
9 |H L L L H H H HHH——-H L L H L L L L L L
0 |H L L HH HHHHH——-H L H L L L L L L L
n |H L H L H H HHHH——H L HUH L L L L L L
12 lH L H H H H H HHH——HHUL1ULULTULTILL L L
13 |H H L L H H HHHH—H H L H UL L L L L L
4 H H L H H H HHHH——=H HHL L L L L L L
5 |H H H L H H H H H H——H H HH L L L L L L

(H and L mean the high and low of ECL levels.)

—10 —
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4. {Set-up time
Hold time
Propagation delay
Rise time
Fall time
Oscilloscope )
(BWZ350MHZ) Adjust so that the DC
2,,=500Q voltage full-scale of pin 20
becomes 0.44V. (Because
5082 coaxial pin 20 is terminated by
5082, the full-scale becomes
approximately 50/114 of

Fig. 8 Measuring circuit of above items

cable

From QO 1kQ S 1.0V.)
1 28 .
= 4 274 10k
From Qg 1000 2 Q
3 26
4 o™ —
s 10bit s 8
VN A = DATA < Oscilloscope
f<14MHz 6 35 T (BWZBSOMHZ
7 = ] Z,,=50Q )
Pulse o
8 I -
generator & 204 _@z‘—_zl Z I
PG(D) CLK buffer 9 X c
10 © - \
50
TRIG v| [T 161 I;L’ - 18 Q_
15 ] | 17 coaxial
¥ ccd
Pulse MCLK(C) Y, 3] 1009 13 oLk 164 cable
generator 5 . EG 14 CLK 15+
PG(C) MCLK(C) X . E: fzié <
N . = 5 -
J7—'8 =2 S Iy
N 03 25 A w
f—70MHz HD10116 / \iim Oscilloscope
~_ From CLK 5082 (BW2350MHZ)
CLK | | CLK | ; From coaxial Z,,=500
b - 1 CLK cable

éVEE:75.0V

[Measuring Method of Above Items]

The signals which are generated by pulse generators PG(C) and PG{D) should satisfy the following conditions.

() PG(C)

e ECL level

e =70 MHz

e Duty = 50%

(2> PG(D)

e ECL level

e =14 MHz

e Duty: 25 ~ 75%

By changing the delay time of the mutual pulses generated from PG(C) and PG(D) . control phase relations among
those of observed waveforms at points A, A and B. And then, obtain the range of ts and th where D/A output changes at
normal timing.

Desired waveforms to be observed at points, A A Band C, are sketched as foliows:
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Fig. 9 Observed waveforms
() When DATA changes from H to L
CLK

Waveform at ___
point A

—— ———

L H level of ECL
r:)ai\:‘etf%rm at_ Gk _. | I | - DCvoltage: approximately 1/40 of the
T I L level of ECL
L — I
S S e . DC voltage: approximately 1/40 of the
Waveform at point B : | I | H level of ECL
10 bi
(10 bit DATA) | I } | DC voltage: approximately 1/40 of the
: | ! { L level of ECL
|
DC voltage becomes —1200 mV x 1/40=—-30 mV.
|
|
DC voltage: OV
Waveform at point C T
(D/A OUT) 'Full—scale

Voirs)=0.44Ve_e

Waveform at DC voltage:
point A —’ cT T
Waveform at \ DC voltage:
.= — S———" —_——_—— -—
point A t -I_ —t,—— bC _
Waveform at point B : ! voltage:
10 bit DATA) 1 !
( | N — — — B DC voltage:
| \
| |
DC voltage becomes —1200 mV x 1/40= —-30 mV.
|
DC voltage:
. Full-scale
Waveform at point C Vorrs —0.44Vs_
(D/A OUT)
- DC voltage

DC voltage: approximately 1/40 of the

DC voltage: —0.44V

approx. 1/40 of the
H level of ECL
approx. 1/40 of the
L level of ECL
approx. 1/40 of the
H level of ECL
approx. 1/40 of the
L level of ECL

ov

: —0.44Vv

In addition, measure tpd {The interval between the switchover points of CLK and CLK, and the time when D/A QUT
waveform begins to change by 1 LSB.), and also, rise time t- and fall time tf (as shown in Fig. 9).

—12 —
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6.

Settling time
The settling time described in Circuit Design Data is the value calculated with rise time and fall time.
The calculation method is as shown below.
In the D/A output waveform shown in Fig. 10,
t

V=Vo(l —e 7
The dotted line is the tangential line at point P. Settling time of 10-bit (tset) can be obtained by setting V=0.999Vo
in the above equation. Thus,

tset = 6.917... @
Rise time tr is the interval in which V varies from 0.1Vo to 0.9Vo.

When V=0.1Vo, tio=—tin0.9

When V=0.9Vo, tso=—7InC.1

t=tgo — ti0=7In9

o t=2.20T. .. Voltage
From eqs. (1) and (@ v
tset=3.141tr. ... @

Thus, tset can be calculated. Time t

Fig. 10 D/A output waveform

Multiplying bandwidth

Fig. 11 Multiplying bandwidth measuring circuit (1) Adijust so that DC voltage at point B becomes —1.00V
— when sine wave is not fed.
I 1 28 Then, the DC voltage at point A is defined as VB|AS.
Vv
(Llins(el e 2 27 TlOkQ Sine wave
3 26 > generator  (2) Apply sine wave to pin 27, and
of ECL) 4 ~ | F"@—_j, adjust the amplitude so that the
) " < § A 0.001.F amplitude of waveform at point A
6 § i o becomes Vg|AS — VEE.
scillo - 5
S _ BW=75MHz 2
732 scope| (%= 1m0 )
8 g 1 B
19 & 20-—©—chsg"é° (BWZ?SMHZ
10 3 i score] (7, Z1mq )
- 18_
- th
13 16
0.89V i I____ 14 15_3—4> -
(H level -~ 4 Vee=—5.0v
of ECL)
[Observed waveform] Frequency f MUL
Waveform at point A /\
—— DC voltage: VBIAS
Vaias— Vee \/ \/ v
— 5 +V
2 N = < ——- -— DC voltage:M

Waveform at point B
Voirs)

2

When fmMUL < 14 MHz, the following relation is to be

satisfied. 0.71 Vo (Fs) < 1.00 (Unit: Vp-p)

— 13—
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Fig. 12 Typical Circuit Connection

Y
(1) MSB  AGND; (28
Vaias @ L2
w
AVge
NC (25)
N
S NC
10 bit digital g @)
data (ECL level) g NC (23)
~
é NC @
§ NC (21)
©  ouT (20) o
D/A output
LSB NC (19)
(11) NC AGND,
(12) NC DGND (17) 3,
CLOCK CLK INV = 5.0V
(ECL level)
CLOCK CLK DVee
(ECL level) See next page on use of

pin 16 and pin 27.

—14 —
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Note on use
See Fig. 12
Supplementary items are described below:

{1) Setting of pin 16 (INV)

The relation, between the binary code of digital data and D/A output voltage, can be selected in two ways as

shown in the following list

CASEI!: In case pin 16 is connected to D.VEE.
CASE2: In case pin 16 is connected to D.GND.

Digital data binary code

D/A output voltage (Unit: V)

MSB D2 D3 D4 DS D6 D7 D8 D9 LSB CASE 1 CASE 2
H H H H H H H H H H Voos) Vocosy— 1.000
H H H H H H H H H L Voos)—0.001 Vios)—0.999
H H H H H H H H L H Voos)—0.002 Vo(0s)—0.998
H L L L L L L L L L Vo(os)—0.500 Voos)—0.502
L H H H H H H H H H Voos)—0.501 Voos)—0.501
L H H H H H H H H L Vios)—0.502 Voos)—0.500
L L L L L L L L L L Veos)—1.000 Vo0s)

This is the case when the voltage at pin 27 is so adjusted that th

Voios) is the voltage of zero offset.

(2) Setting of pin 27 (Veias)
Pin 27 to be fed a reference voltage externally.

The full-scale of D/A output voltage is determined by the reference voltage.

There is a range in which a linear relation is established between t

Vo(Fs).
The range is
0.50=Vo(rs)=1.50 (Unit V}
(It is a typical value at Vee=—6.0V and Ta=25°C\)

e full-scale output voltage becomes 1.000V.

he reference voltage Veias and the full-scale

As a concrete circuit to apply reference voltage externally to pin 27, several kinds of circuits are conceivable.
The example are shown below. Provided that ZL, to be connected to pin 20, is considerably farger than 10 kQ.
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Approx. —2.5V
R TL431CP
IS.OOV
Fig. 13 Fig. 14 Example using the TL431CP regulator.

(Ex.1) An example of comparatively simpler circuit
In Fig. 13, adjust Veias so that the full-scale of D/A output voitage becomes 1.000V.
In this case, it is necessary to determine Ri and Rz so as to obtain 1rR>500 uA. For example, R1=8.2 kQ and

R2~1.5 kQ.
When Vee=—5.00V, Veias becomes nearly —4.20V.

(Ex.2) An improved example of Ex.1 (Countermeasure against power supply voltage fluctuation)
Fig. 14 is an example which is improved in the sensitivity of D/A output to power supply voltage fluctuation.
Make Rz variable and adjust Veias so that the full-scale of D/A output voltage becomes 1.000V. In this case, too, itis
necessary to determine constants of R1, R2 and Ra so as to be 1R=>500 uA. R1=3.6 k2, R2>>1.5 k2 and R3=5.1 k2 are

suitable values.

Dependence of Output Voltage Full-scale on Power Supply Voltage
The relation between Voirs) and Veias—VEe is shown in Fig. 20.
VBias is set with the circuit shown in Fig. 14.
From the figure, relational equation is derived, as follows.

AVoirrs)= K+ A (Vaias— VEg) K=1.29
where AVors) and A (Veias—Vee) denote changed values.
Veias— VEE is also fluctuated by the fluctuation of both Veias and Vee.
As a result, the fluctuation of D/A output voltage full-scale occurs, which will be obtained by the equation.

(3) Phase relation between digital data and clock
To obtain the specified characteristics as a D/ A converter, it is necessary to establish correctly phase relation between

data and clock externally applied.
The phase relation among data clock and D/A output voltage waveforms are shown in Fig. 15.

The relation between data and D/A output corresponds to the case when pin 16 (INV) is connected to D.VEE

—16 —
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Fig. 15 Timing chart

T, T2 T, LE LEY T,
|
i
|

Data threshold level
- atTa=25C
Vs = — 1.2V

D/A output

Voltage

—f
tpd
Time

At t=Ti+tnw=T2—ts, data of individual At t=Ta+th—=Tas—tst, data of indicidual
bits run across VThi2s), and at t=T2, CLK bits run across VrHzs), and at t=T4, CLK
and CLK are switched over, then D/A and CLK are switched over, then D/A
output changes synchronized. D/A output output changes synchronized. D/A output
is synchronous with the falling edge of is synchronous with the falling edge of
CLK. Data are taken inside at the rising CLK. Data are taken inside at the rising
edge of CLK (at t=T12). edge of CLK {at t=Taa4).

The phase relation between data of individual bits and clock should satisfy the following conditions, (1) and (@ .
[Conditions]
In the above figure, when each data are switched over from L to H at t=Tx, and from HtoL: att=Ty,
() t=1.0 (Unit ns), and also, ts=6.7 (Unit: ns)
with, the=Tx—T1, tsr=T2—Tx
@ t=1.0 (Unit: ns), and also, tsf=6.7 (Unit: ns)
with, th=Ty—T3, tst=Ta—Ty.

(4) Another method of feeding clock signals
Instead of using clock and clock bar, inverse in phase each other, it is also possible to feed clock of ECL level to

pin 13 (CLK), setting the voltage of pin 14 (CLK) at the central value between H and L of ECL level. In this case, the
setting voltage of pin 14 has to be supplied externally.

Fig. 16 Another method of feeding .clock signal

input signal (CLK) of pin 13
— ——- Set voltage (REF) of pin 14
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(5) Multiplying
It is possible to apply amplitude modulation to D/A output, with muitiplying signal fed to pin 27 (Veias) externally.
In normal usage, after setting the voltage of pin 27 and holding steady the full-scale of D/A output voltage, change
digital data. As against this, in the use of multiplying method, D/A conversion is carried out while varying the full-
scale of D/A output voitage, by fluctuating the voltage at pin 27 with multiplying signal.
As for the input and output characteristics of the multiplying, see Fig. 21.
An example of the circuit of standard use is shown in Fig. 17.

Fig. 17 Example of multiplying circuit of standard use

VR 5.0V
A R
s L1 28 \\1}0klﬁf/ -
—_— 2 27 i )
| 3 26 T J- Modulation signatl
-4 N 25+ 4
& 0.001,F S 3
10 bit digital ——+s5 S 24 OA .
data (ECL level) § ———16 X 237
— 17 = 22
-8 § 214
-9 N 201—0O8B
10 © 194
- 11 18
- 12 17
CLOCK ———1- 13 16 0—] L A As for the usage of pin 16,
B T T 5.0V " "
ECL level D;] . see (1) of “’Note on use”.
( evel) CLOCK —t 14 15

Adjustment Method

(1) Set pins 1 to 10, 13, 14 and 16 in accordance with the conditions shown in Fig. 11.

(@ Adjust VR so that DC voltage at point B becomes —1.00V, with no sine wave fed to pin 27. Then, the DC voltage at
point A is defined as Vsias (Unit: V).

(3 Apply sine wave to pin 27, and adjust the amplitude so that the amplitude of the waveform observed at point A
becomes (Veias+5.0)/2 (Unit V).

(6) Load of D/A output terminal
The value of the temperature coefficient Tcros) of D/A output voltage full-scale and the value of the temperature
coefficient Tcros) of output voltage zero offset are thase in condition that load ZL of output terminal (pin 20)
satisfies ZL.>10 kQ. When Zi=10 kQ, the temperature coefficient of the load resistance exerts an effect, and both
Tcrrs) and Tcros) shift. In addition, TcrFs) and Tcros) change in accordance with the kind of loads to be connected.
Accordingly, in order to obtain the above-mentioned Tck(rs) and Tcr(os), it is necessary to make Z. to be ZL>10 kQ.
That is, pin 20 should be connected to the high impedance as mentioned above.

(7) Noise reduction countermeasure
Since 1 step of the D/A output voltage is such a small voltage of approx. 1 mV, it is necessary to
reduce noises coming into from outside, as much as possible. Accordingly, the following are to be considered:
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. When the device is mounted on a circuit board, the board layout should have a ground plane and VEeE plane as
large as possible in order to reduce sheet resistance and inductance.

« |tisdesirablethatA GND(Analog Ground) and D GND (Digital Ground) are separated each other, and so as, A VEE and
DVee are. It is recommended that, for example as shown in Fig. 18, the wiring of AGND and D GND, A VEe and D VEE
should be separated each other except the power supply, and they should be made common very close to the
source.

« The coupling capacitors, 47 wF (tantalum) and 1000 pF (ceramic) in paraliel, should be utilized between the VEE
and GND plane which are placed next.to each other. {As shown in Fig. 18 ® .) Also, it is desired that they
should be placed between the Vee and GND plan€ in the vicinity of the IC. (As shown in Fig. 18 )
These parts are needed to prevent bad effects in characteristics of the IC caused by noises coming inside.

« It is recommended to insert a capacitor of over 0.1 uF between pin 27 and pin 26, in order to reduce spurious noise
which disturbs D/A output. This is only applicable when multiplying is not needed.

CX20201/20202
A GND
A GND
g A
Circuit g //O
board AV AV Power supply
SOl
SN l-? >
~ DVege RN e
> _\D;\E\‘\\\\\;\ 7 DVee (o3
775 GND
; D GND
]
o
Fig. 18
Output voltage full-scale v.s. Bias voltage Output voltage full-scale v.s. VBlas— VEE
(Vee=—5.0V) {Vors=1.00V, with Vee=—5.00V, see Fig. 14.)
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Vg(rs)~Output voltage full-scale(V)

VO(FS)—Output voltage full-scale (V)

50 -46 —-42 —38 -34 0.7 08 09
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Fig. 19 Fig. 20
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SONY:
Multiplying input/output characteristics Gain (dB)
————— Phase (deg)
0 g
- \ 0
g \\
N \‘ \ a
—_— ‘\ _dc.)
£-10 N —90 =
- \ @
£ ‘ o
& ) £
— 180
I |
~20 | J BL
10k 100 k 1M 10M 100M

fuue—Multiplying input signal frequency (Hz)
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Power dissipation decreasing curve
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