lease contact the sales office.

CXA1260Q-Z

8 bit 35 MSPS RGB 3-Channel D/A Converter

Description

CXA1260Q-Z is an 8-bit high-speed D/A
converter for video band use. [t has an
output/input equivalent to 3 channels of R, G
and B. It is suitable for use of digital TV, graphic
display, etc.

Features

« Resolution: 8-bits

- Maximum conversion speed: 35MSPS
» RGB 3-channel input/output

+ Differential linearity erron +1/2LSB

+ Digital input voltage: TTL level

« Qutput voltage full-scaie: 1 Vp-p {typ)

« Low power consumption: 360 mW (typ)
. +5V single power supply

Structure
Bipolar silicon monolithic IC
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SONYs : CXA12600-Z

Absolute Maximum Ratings (Ta=25°C) |

+ Supply voltage vee 0 to? v
« Input voltage {digital) Vi —0.3 to Vcc Y
Veik —0.3 to Vce A
» Input voltage (VSET pin} VSET —0.3 to Vcc \%
. Output voltage (analog) VouTt Vee—2.1 to Vce vV
+ Qutput current (analog) louT —3 to +10 mA
(VREF pin) IREF —5 t0 0 mA
» Operating temperature Topr —20 to +75 °C
. Storage temperature Tstg —55 to +1560 °C
» Allowable power dissipation Pp 0.7 wW

Recommended Operating Conditions

- Supply voltage Avce, DVcee 45 to 5.5 \Y
AVec—DVece  —0.2 to +0.2 V
AGND-DGND —0.05 to +0.05 V

. Digital input voltage H level VIH, VCikH 2.0 to DVee V

. L level VIL, VcikL DGND to 0.8 vV

» VSET input voltage VSET 0.7 to 1.0 vV

« VREF pin current IREF —3 to —0.4 mA

+ Clock pulse width Tew! 15 ns
Tpwo 10 ns

Pin Configuration (Top View)
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Pin Description

No. - Symbol Equivalent circuit Description
Dvee
Digital input pin.
From pins 39 t0 42 and from 44 to 47
are for RED.
39 to 42| R1 to R8 R1 is MSB and R8 is LSB.
44 to 47 G1 to (8 From pins 1 to 8 are for GREEN.
1 to 16 | B1 to B8 G1 is MSB and G8 is LSB,
: From pins 8 to 16 are for BLUE.
B1 is MSB and B8 is LSB.
18 CLK Clock input pin.
DGND
20 DVee Digital Vcc.
17 NC Vacant pin {non-connection]
121 10 22 P
23 AGND Analog GND.
AVcC
@ -
84K
] Bias input pin.
24 VSET Normally, apply 0.87V.
3 See “Note on use”.
&) l
AGND
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No. Symbol Equivalent circuit Description
Avee
&)
Internal reference voltage out-put pin
1.2V (typ)
25 VREF A pull-down resistance is necessary
externally.
TZOP See “Note on use”.
@
AGND .
26 NC Vacant pin {non-connection)
27 AVce Analog Ve
28 'NC Vacant pin but connect to AVcc*
AVee
)
Rao
29 BOUT @9 o Analog output pin for BLUE.
3
AGND
30 NC Vacant pin but connect to AVcc®
AvVce '
=Ro
31 GOUT G—te Analog output pin for GREEN.
o T
AGND
32 NC 7 Vacant pin but connect to AVec™
Avce '
27
&—
: Ro
33 ROUT 33 o Analog cutput pin for RED.
:i o
AGND
34 to 36 NC o ' Vacant pin but connect to AVcc*
19 , _
37 . DGND Digital GND
43 :
48 NC - ' Vacant pin {non-connection)

*Note) Pins 30, 32, 34 and 36 are vacant, but in order to reduce interference between the
individual RGB outputs, connect them to AVcc.

—4_
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Electrical Characteristics

Ta=25°C, AVce=DVcc=5.0V, AGND=DGND=0.0V

ltem Symbol Test condition Min. Typ. Max. Unit
Resolution RSL 8 bit
Monotony MNT Guara-
ntee
Differential linearity error DLE |VseT—AGND=0.87V |—0.b +0.5 LSB
RL> 10k % of
Integral linearity error ILE  |F.5.=Full-scale —0.4 +0.4 £s
Maximum conversion speed fmax 35 MSPS
Full-scale output
voltage™! | VOFs Iyser—aGgND=0.g7v | 088 | 10 | 115 | Vpp
) RL>10k) CL<20pF
RG.B*Zoutput voltage full-scale FSR » o 4 8 %
ratio
Output zero offset voltage Voffset —40 —6 0 mV
Output resistance Ro 270 340 420 0
VseT—AGND=0.87V
Consumption current Ip |RL>10kQ2 54 72 90 mA
IRerF=—400 1A
Upper 2 bits| linju 1.2 20
H PP : B vi=Dvec A
Digital data|l®VeliLower 6 bits| Ik 0.6 10 A
input current Upper 2 bits | liyu ~10| 0 10
L PP - i VI=DGND uA
level|Lower 6 bits| lyy —10 0 10 A
. H level lclkH i Velk=DVcc 3 30 HA
Clock input current
L level ekl  |Velk=DGND —10 0 10 A
VSET input current IseT  |VSET—AGND=0.87V | —5 | —0.3 0 UA
nternal reference voltage VRer |(IREF=—400uA 1.08 | 1.20 | 1.32 v
Set-up time is 12 ns
Hold time th 3 ns
Note) *1. AVcc—Vo
*2. Maximum value among
100 X |YOESR g1 400 x |YOESI gl ) qop x |YOrs®)
VOFS(G) : VOFs(B) VOFS(R)
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Input- corresponding table

Input code

Output voltage

MSB LSB
11111111

10000000

00000000

Veet Voffset

Veot Voffset—0.5V

VeetVoffset—1.0V

In case the output voltage full-scale is 1.00V. {1LSB=3.92 mV)
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Electrical Characteristics Test Circuit

Differential linearity and integra! linearity test circuits

CLK TTL levet

CXA2800-7Z

Maximum conversion speed test circuit

(MSB)Y
oUT D1,
2 bit D Digital ramp waveform generation
counter |
(FTL . s
output | * “‘053’ ———
-
Oscilloscope
in 4 ro Ry = 1M£2
L Cin = 10pF
212.5K 8w = 20MHz
Y
[ CXAI12600-Z
MCLK
f=35MHz
TTLlievel
Rectangular
wave

AGND DGND

Avee DVcc

Timing between CLK and DATA
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Output voltage full-scale precision, RGB output voltage full-scale ratio, and output zero
offset voltage test circuits

DVee

CLK TTL leve

CXAIZ600-Z

Fig. 1

Set-up time, hold time, .and rise and fall time test circuits

CXA12600Q-Z
. 19,37,43 (1m})
Di- D8 39-42 . Cooxol Coble R OUT
43-47 ) i
Observe data waveform s (R @ 3 oo 50 @ Observe with an
with an oscilloscope 51 Coble oscilloscope
° ()18 R " S S 9) L1-T, S Y
RN = 1MQ a8 Coaxal 50 IN
a 1.2K (6) () % BW = 200MHz
BW = 200MHz = : 330 21 Cable
Coaxal Cable (im) = 9-16 qa ) O)8 out '
1 8 (8> @3 %0
50 ar= ) 330 59
'y &7 —e
(T7L) VSET = 12.5K
+ -
P'
1/2 = 4
divider CCLK 33uF Y
18 oo
f=35MHz 1.2K R
TTL level ' ouxol Cabie (im} Observe CLK waveform
Pulse generator A 47 50 with an oscilloscope
8082A (YHP) i Rin = 1TMQ
’ : BW = 200MHz
f | £=35MHz
TTL ievel Rectangular wave
D e Pulse generator
~ BOB2A (YHP} _
Delay - AGND DGND Avee Dvee
adjustment . ‘ l
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Standard Circuit Design Data

Ta=25°C, AVcc=DVce=5.0V, AGND=DGND=0.0V

ltem

Symbal

Measuring condition

Min.

Typ.

viax.

Unit

Crosstalk among R, G and B CcT

D/A OUT: 1Vp-p
RL> 10k
CL<20pF
foaTaA=7 MHz
fek=14MHz
See Fig.2

dB

Glitch energy

GE

VSET—AGND=0.87V
R 10k
fcik=1MHz

Digital ramp output
See Fig.3™

30

pV-s

Rise time*2

tr

Fall time*2

t

Settling time

tset

VseT—AGND=0.87V
See Fig. 1.

5.5

ns

5.0

ns

16

ns

Note) *1. Observe the glitch which is generated when the digital input varies as follows:
1—01000000
01111111 —10000000
10111111 —11000000
*2. The time required for the D/A OUT to arrive at 90% of its final value from 10%.

0011111
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Standard Circuit Design Data Test Circuit

Crosstalk among R, G and B test circuit

5052

EXIT

: Spectrum
analyzer

f=7MHz
TTL level
Rectangular wave
1/2
divider 12.8K
b
CXAI1260Q-Z
MCLE Fig. 2
f=14MHz
TTL level ,

Rectangutar wave

[Measuring method]
In case the measuring crosstalk of G~ R

P5202
{TEKTRONIX)

1 Apply the data to G only and measure the power of the frequency component of the

data at R QUT.

2 .Apply the data to R only and measure the power of the frequency component of the

data at R OUT. .
3 Take the difference of the above two powers, The unit is in dB.

Glitch energy test circuit

(MSB)

T D1
8 bit o2
counter | .

| e

TTL
( o] kise
output) D8

Ll I N

I | CXA12600-2
MCLK '
f=1MHz

TTL level

Rectangular CLK

wave RPN /RSP VOV NP R —
: ~—= 5—300ns ‘
D1-D8 |

|
|
]
|
Timing of CLK and DATA

‘Fig. 3
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Operation Description

. Ty T2 T2 Tz T3a T4
Timing chart | Tphw1j TpwO| i : i
— | ]
CLK | l I
———f———\ o e oo sy
]
iTx | iT]Y !
|
t | Il I
DATA | I RY l
' —~———~|~|—————i— ————— o jm—— = ——— “— Vith=1.4V
1 | I |
th =t———— thl |
1s | 1s |
| I Vth: Threshold level
I 100% l
| L 0%
| |
|
|
|
|
D/A OUT |
|
]
|
]
i

At the time t = Ty, the data of individual bits are
switched and thereafter when the CLK becomes
L =+ Hatt =Ty, the D/A OUT is varied synchro-
nous with it. That is, the D/A OUT is synchro-
nous with the rise of the CLK.

{In this case, fetching of the data is carried out at
the fall of the CLK (at the time when t = Tq3]).

Application Circuit

S R

At the time t = Ty, the data of individual bits are
switched and thereafter when the CLK becomes
L — Hatt=Tg4, the DJ/A OUT is varied synchro-
nous with it. That is, the D/A OUT is synchro-
nous with the rise of the CLK.

{In this case, fetching of the data is carried out at
the fall of the CLK (at the time when t=Ta)}

19,37,43
X
DATA 204z " AR o
(TTLlevel RI—75 aa-47 (33 N LPF @ R ouT
X
™ R
e e (T e LPF —@)G ouT
()
X
- = R
(8) —= g-18 23B.0uT - oo
28,30,32 @
34-38 BW= 16MHz
27
53 VREF
v
54 1_5 T 3K
23)=
WAWAN S31F
CLRVE 20
CLK ]
(TTL level} CXA12600~

R* is matching resistance for LPF

AGND DGND AVce Dvce

voeodd

- 11—
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Note on Use

1. Setting of pin 24 {VSET)
The full-scaie of the D/A output voltage changes by applying voltage to pin 24 (VseT).
When load is connected to pin 25 (VREeF), DC volatage of 1.2V is issued and the said voltage is .
dropped to 0.87V by resistance division.
When the 0.87V is applied to pin 24 (VseT), the D/A output of 1 Vp-p can be obtained.
{Example of use) | '

Adjustment method
1) The resistance R is determined in accordance with the recommended operating condition
" of Irer (Current flowing through resistance R).
See R vs. Irer of Fig. 4. The calculation expression is as follows:
R=VREF/IREF

2} Adjust the volume so that the RGB output voltage full-scale becomes 1.0V.
(At this point, it becomes R1:R2=2:5)

Resistance vs. VREF pin current

s
N
—_ N
o N
= ™.
4.0 ~
© AN
2 ™~
c
2
H
ia
0.3
0.1
0.1 62 . 5
. F Pin current IREE {MA)
iFig. 4

2. Phase relationship between daia and clock
In order to obtain the desired characteristics as a D/A converter, it is necessary to set the phase
relationship correctly between the externally applied data and clock.
Satisfy the standard of the set-up time {ts} and hold time {th) indicated in the electncal
characteristics. As to the meaning of ts and th, see the timing chart.
Moreover, the clock puise width is desired to be as indicated in the recommended operating
condition.

— 12 —
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3. Regarding the load of D/A output pin
Receive the D/A output of the next stage with high impedance. In other words, perform so that
it becomes as follows: ‘ ‘
RL>10 k2
CL<20 pF
The temperature characteristics indicated in the characteristics diagram has been measured
under this condition.
However, when it is made to RL=10 k) the temperature characteristics may change
considerably. In addition, when it is made to CL=20 pF, the rise and fall of the D/A output
become slow and will not operate at high speed.

4. Noise reduction measures
As the D/A output voitage is a minute voltage of approximately 4 mV per one step, ingenuity is

required in reducing the noise entering from the outside of the IC as much as possible.

Therefore use the items given below as reference.

« When mounting onto the printed board, allow as much space as possible to the ground
surface and the Vce surface on the board and reduce the parasitic inductance and resistance.

« It is desirable that the AGND and DGND be separated in the pattern on the board. it is similar
with AVece and DVcec. As shown in the diagram below, for example, it is recommended that
the wiring to the electric supply of AGND and DGND as also AVcc and DVee be conducted
separately, and then making AGND and DGND as also AVcc and DVcec in common right near
the power supply respectively. _

» Insert in parallel a 47 uF tantalum capacitor and a 1000 pF ceramic capacitor between the
Vcce surface on the printed board and the nearmost ground surface. { A of diagram below). It
is also desirable to insert the above between the Vcc surface near the pin of the IC and the
ground surface. { B of diagram below). They are bypass capacitors to prevent bad effects
from occurring to the characteristics when the power supply voltage fluctuates due to the
clock, etc. '

« It is recommended to reduce noise which overlaps the D/A output by inserting a capacitor of
over 0.1 uF between pin 23 {AGND)} and pin 24 (VseT). '

£X1260Q-2 4 )

\ 7
q % N

®\///

¥

Power supply

7/

)/

YAy Q
DVee AGND \
Printed board — "/ /// // _ \' \

i+5V

\“--—700\/
o
o

—13—
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Output voltage fuil-scale Output zero offset voitage
vs, VSET—AGND vs. VSeET—AGND
] N
|- Ta=25°C _ R
- . —— > \\
g 2.0 AVCC = DVoe =50V e E \\\
2 1 RL>10kQ A P N
: v h NS
g A A g h
i // rd - T ; \\\\\ \
g /s /L/ Deviation range 5 \\ \B
e ray Wi o "W ~ 3
] ' o . \
2 yare o Ta=25°C G
2 v 2 \
g A / Py 5 AVee=DVee = 5.0V AR
o % = RL > 10ka
i 2A =
Th i 7]
g 3
> >
-20
) 10 2.0 0 1.0 2.0
VgeT — AGND (V) VgET — AGND (V)
Output voltage full-scale Output zero offset voltage
vs. Ambient temperature vs, Ambient temperature
)
3 2 '
% 1000 —— .E_ VSET-is created
~ | = by resistance
2 5 division of V
= —— ) REF
¥ ] - VsgT = 2VREF/3)
3 L . = IREF = ~400uA
- V -
3 by rossance - AVGe = DVce = 50V
J: y resista 5 AL > 10kn
2 division of VREF > ]
2 _ (VSET_= 2VRef/3) g “‘“‘"*-na.__________
I 950 IREF = —400uA — o =
‘-:.JD AVpoeo =DV =5.0V B
L RL > 10kS2 —] £
> >
-10
-20 0 20 a0 60 80 -20 o 20 40 60 80
Ta ~ Ambient temperature { °C) . Ta — Ambient temperature ( °C)_
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Output voltage fuil-scale Qutput zero offset voltage
vs. Supply voltage vs. Supply voltage
0
- s>
a E
Q.
2 1000 §
@ =
3 g Ta=25"C
ur _____._-—--‘ -
= N S oy o VgET — AGND = 0.8V
e S Ry > 10k
g o
= Ta=25"C & -5
2 =
z VggT — AGND = 0.8V 2
2 RL > 10k £
3 o ——
Q 950 1
| -
@ 2
o 5
s 8
. -10
4 5 6 4 5 6
Veo—Supply voltage (V) ] Veg—Supply voltags (V)
Internal reference voltage Internal reference voltage
vs. Ambient temperature vs. Supply voltage
> >
= — "
g B — @
S 120 I s S 5 1zo
— =
@ a
g Q
5 g
& & o
@ = Ta=25C
E IRgF = —400pA E IREF = —400uA
§ AVee=DVee =50V 5
L <
! [
Lt
B 1S Wooris
o« fra
> >
-20 o} 20 40 60 80 4 5 6
Ta — Ambient temperaturs { °C) Voe—Supply voltage (V)
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Crosstalk among R, G and B

vs. Data frequency

0
-20
D
2 a0 — =
-~
3 /’/Tl‘a = 25°C
3 6o /] Output voltage full-scale 1Vp-p
I ! focLk = 2fpaTaA
5 AVpe = Dvge =5.0V
AL > 10k&, CL < 20pF
-80 Pins 30, 32, 34 and 36
are connected to AV .
100 I T

Package Outline

10

foaTa — Data frequency (MHz)

Unit: mm

48 pin OFP {Plestic} 0.6g

20

0153 ¥04

012004

37 &

W,

FEEELEEE

+015

0.8 0.3-0.1

12

— 16—

Bl +0.12 [@)] ‘0
-0,

+0.4
0.15 -005

J /AR

135

.3 5
15

2.2

QFP-48P-104
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