SONY: 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. It has an
output/input equivalent to 3 channels of R, G
and B. It is suitable for use of digital TV, graphic
display, etc.

48 pin QFP (Plastic}

Features

- Resolution: 8-bits

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

» Differential linearity error +1/2LSB

« Digital input voltage: TTL level

« Output voltage full-scale: 1 Vp-p {typ)
+ Low power consumption: 360 mW (typ)
. +5V single power supply

Structure
Bipolar silicon monolithic IC
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SONY: : CXA1260Q-Z

Absolute Maximum Ratings (Ta=25°C)

« Supply voltage Vee 0to?7 v
+ Input voltage (digital) Vi —0.3 to Vce v
VeLk -0.3 to Ve A
« Input voltage (VSET pin) VSET —0.3 to Vcc vV
. Output voltage (analog} Vout Vee—-2.1 to Vec vV
. Output current {analog) fout —3 to +10 mA
(VREF pin) IReF =5 to O mA
. Operating temperature Topr —20 to +75 °C
. Storage temperature Tstg —55 to +150 °C
« Allowable power dissipation Pp 0.7 w

Recommended Operating Conditions

« Supply voltage AVce, DVee 45 to b.5 v

AVcc—DVcee —0.2 to +0.2 V

AGND-DGND —0.05 to +0.05 Vv

+ Digital input voltage H level VIH, VcLkH 2.0 to Dvec  V

L level VIL Vciki DGND to 0.8 Y

« VSET input voltage VSET 0.7 to 1.0 \
. VREF pin current IREF —3 to —0.4 mA
« Clock pulse width Tpw1 15 ns
Tpwo 10 ns

Pin Configuration (Top View)
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Pin Description

No. Symbol Equivalent circuit Description
Digital input pin.
From pins 39 to 42 and from 44 to 47
are for RED.
39 to 42| RY to R8 R1 is MSB and R8 is LSB.
44 to 47| G1 to GB From pins 1 to B are for GREEN.
1 to 16 | B1 to B8 G1 is MSB and G8 is LSB.
From pins 9 to 16 are for BLUE.
B1 is MSB and BB is LSB.
18 CLK Clock input pin.
A
6
DGND
20 DVee Digital Vcc.
17 NC Vacant pin {non-connection)
{21 10 22 P
23 AGND Analog GND.
Avce
Bias input pin,
24 VseT Normally, apply 0.87V.
See "Note on use”.
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 AVcc Analog Ve
28 NC Vacant pin but connect to AVec”
AVce
= Ro
29 BOUT @—t Analog output pin for BLUE.
@—‘GL
AGND
30 NC Vacant pin but connect to Avec*
AVee
)
Ro
31 GOUT € Analog output pin for GREEN.
3
AGND
32 NC Vacant pin but connect to AVcc*
avee
Ro
33 ROUT (3 o Analog output pin for RED.
@
AGND
34 to 36 NC 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, AVcec=DVce=5.0V, AGND=DGND=0.0V

Item Symbol Test condition Min. Typ. Max. Unit
Resolution RSL 8 bit
Monotony MNT Guara-
ntee
Differential linearity error DLE |VvseT—AGND=0.87Vv | —0.5 +0.5 LSB
RL> 10k % of
Integral linearity error ILE |F.S.=Full-scale —0.4 +0.4 Es
Maximum conversion speed fmax 35 MSPS
Full-scale output
» . : 1.1 Vp-
voltage'! Vors VseT— AGND=0.87V 085 1.0 ° PP
A RL> 10k C<20pF
F{G.B'zoutput voltage full-scale ESR 0 4 8 %
ratio
Qutput zero offset voltage Voffset —40 —6 0 mV
QOutput resistance Ro 270 340 420 9
VseT—AGND=0.87V
Consumption current Io RL>10kQY 54 72 90 mA
IREF=—400uA
Upper 2 bits| hH{u 1.2 20
H |Upp - Y= Dvec PA
Digital data|'®Ve![Lower 6 bits| i) 0.6 10 UA
input current Upper 2 bits| lyu -10 0 10
L |Upp | “Y' |\=DGND BA
level|Lower 6 bits| luyy —10 0 10 UA
] H level IctkH | Velk=0DVcce 3 30 MA
Clock input current
L level lctkL | Vetk=DGND -10 0 10 A
VSET input current IseT  |VSET—AGND=0.87v | —5 —0.3 0 MA
Internal reference voltage VREF ||IREF=—400uA 1.08 1.20 | 1.32 A%
Set-up time 1s 12 ns
Hold time th 3 ns
Note} *1. AVcc—Vo
*2. Maximum value among
100 X VOFs(R) 1l 100 X VOFs(G) ~1| . or 100 X Vors(B) —
VOFS(G) VOFs(B) VOFS(R)
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Input- corresponding table

Input code Output voltage

MSB LSB
1111111 1]| VeetVoffset

10000000} VectVoffset—0.5V

000O0Q0O0O0O0} VectVoffset—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 integral linearity test circuits

CLK TTL level

CXAI12600-2

Maximum conversion speed test circuit

(MSB)
OUT D1 . _
8 bi D Digital ramp waveform generation
it _a_
counter |
(TTL M (LS8
output) | * 'bs )
F———>
Qscilloscope
IN RN = 1MQ2
CiN = 10pF
12.5K Bw = 20MHz
Y
I CXA12600-Z
MCLK
f=35MHz
TTL level

Rectangular

wave CLK
---- / -—-.r—“‘--—“t—-" AGL\ID Diﬂﬂ

210 10ns)

Avce DVee

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

CxA12600-2

Fig. 1

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

CXA12600-2

Observe data waveform Observe with an

osciflnscope
(O)c out Ry = 1M
BW = 200MHz

with an oscilloscope

(R|N=1M.ﬂ

BW = 200MHz 12K
Coaxal Cable {Im)

[ )
(TTL)
1/2
divider
/
{=35MHz 1.2K
TTL level Cooxol Cable (1m) Observe CLK waveform

Pulse generator with an oscilloscope

BOB2A (YHP) Ry = 1M
: BW = 200MHz
4 f = 356MHz
TTL level Rectangular wave
O Pulse generator
8082A (YHP)
Delay AGNU DGND  Avec Dvce

adjustment * 711- l (I)
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Standard Circuit Design Data

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

Item

Symbol

Measuring condition

Min.

Typ.

Max.

Unit

Crosstalk among R, G and B

CT

D/A OUT: 1Vp-p
R>10kOY
CL<20pF
foata=—7MHz
fexk=14MHz
See Fig.2

—35

dB

Glitch energy

GE

VseT— AGND=0.87V
RL>10k$Y
fclk=1MHz

Digital ramp output
See Fig.3"1

30

pV-s

Rise time'2

ir

Fall time"2

tf

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:
00111111 —01000000
01111111 —10000000
10111111 —11000000

*2. The time required for the D/A OUT to arrive at 90% of its final value from 10%.
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Standard Circuit Design Data Test Circuit

Crosstalk among R, G and B test circuit

500
EXIT
FET _/1 Spectrum
—0— prove analyzer
fe7IMHz P6202
TTL fevel {TEKTRONIX}
Rectangular wave
—®
172
divider > 12.5K
r
CXAI1260G-2
MCLK Fig. 2
f=14MH2
TTL level

Rectangular wave

[Measuring method)

In case the measuring crosstalk of G —~ R

1 Apply the data to G only and measure the power of the frequency component of the
data at R OUT.

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

3 Take the difference of the above two powers. The unit is in dB.

Glitch ehergy test circuit

o]
8 bit
counter | ,
(TTL | o

L ]
output}

tN ; I

I CXAI2600-2
MCLK
{=1MHz

TTL level

Rectangular CLK

wave —_——
| . - AGND DGND
“+—+ 5—300n3

D1-D8 ! + 'rlr

|
I | Avee  Dvee
Timing of CLK and DATA l
'Fig. 3
- 10 —
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Operation Description

T T2 T2 T3
| Tpw1{TpwOl

Timing chart

Vth: Threshold level

CLK
DATA
|
|
' 100%
1
~ -~ 90%
! I
|
|
D/A OUT }
l_ L 10%
; 1:—J|—— 0%
Il
|
._-[ e

At the time t = Ty, the data of individual bits are
switched and thereafter when the CLK becomes
L = Hatt=Tsp, the DA OUT is varied synchro-
nous with it. That is, the D/A QUT 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 = T{2)).

Application Circuit

19,37,43
DATA s0-a2
(TTLlevet) RI—7g anamar  (3ayour
(G) A 1-8 ASoVT
9-18
8) —= 2HBoUT
28,30,32
3a-36
27
2oy REE
v
4 1_s T
23
m BuF
) 20
CLK _
[TTL level} CXA12600Q-

— 11—

At the time t = Ty, the data of individual bits are
switched and thereafter when the CLK becomes
L — Hat t = T4, the D/A OUT is varied synchro-
nous with it. That is, the DfA 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 lat the time when t=Tal).

X
i Ler —D)rour
R*
Lpe Q)6 out
g ¥
trr —O)sour
BW= 16MHz

R*" is matching resistance for LLPF

AGND DGND Avee Dvce

B S
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Note on Use

1. Setting of pin 24 {VseT)

~ The full-scale of the D/A output voltage changes by applying voltage to pin 24 (VseT).
When load is connected to pin 25 (VReF), 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. IrRer of Fig. 4. The calculation expression is as follows:
R==VREeF/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

5
N
- N
c N
X
c ™ <
. N
8 AN
=
@
1
0.3
0.1
0.1 0.2 ! 3
 Pincurrent IggpE (MmA}

Fig. 4

2. Phase relationship between data 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 electrical
characteristics. As to the meaning of ts and th, see the timing chart.

Moreover, the clock pulse width is desired to be as indicated in the recommended operating
condition.

- 12 —



SONYoe CXA1260Q-

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 k&)

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 CLZ20 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 voltage 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 Vcc 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. Itis similar
with AVcc and DVcce. 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 DVcc be conducted
separately, and then making AGND and DGND as aiso AVcc and DVcc in common right near
the power supply respectively.

« Insert in parallel a 47 uF tantalum capacitor and a 1000 pF ceramic capacitor between the
Vce 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.

. [tis 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).

CX1260Q-2 - N
7,

@

Power supply

)/

<L15V
o
o

—t0 0V

— 13—
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Output voltage full-scale Output zero offset voltage
vs. VSET—AGND vs. VSET—AGND
] i S
_ Ta=25°C R
— . = \\
3 >
£ 5ol AVec®DVeo =50V p //""- E \k\r\\
2 ““IRL>10kn A o
P NN
4 - ~ ~J
g /] s g
z Sy ; b\\‘\\R\\
- v ! o
Y s L~” Deviation range S \\ \B
£ 7 /’ o 10 N ]
° ) " 5 ‘ \
Z 10 A < Ta = 25°C G
2 /17 2 \
5 AL 5 AVce = DVee = 5.0V h,
s /i Q R > 10k \R
& fd [
S 5
> >
-20
0 10 2.0 0 1.0 2.0
VSET — AGND {V} VSET — AGND VI
Output voltage full-scale ‘ Output zero offset voltage
vs. Ambient temperature vs. Ambient temperature
0
3 z ‘
%\ 1000 — _E VSET. is created
= I ey g by resistance
o S division of VREF
[] o
* ol - (VSET = 2VREF/3)
E [ ) £ IREF = —400uA
5 :SET"S created N g . AVpe = DV = 5.0V
B T.'-rt?slstance g RL > 10kD2
4 division of VREF = I
5 ‘ {(VSET = 2VREF/3) g8 I e
£ aso IREF = —400uA —] a A
S AVeg = DVeg = 5.0V %
i RL > 10k — =
P >
-10
-20 0 20 a0 60 80 -20 o 20 a0 60 80
Ta — Ambient temperature [ °C) Ta — Ambient 1emperature { °C)

—~14 —
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Vo Fs — Qutput voltage full-scale [Vp-p)

VREE — Internal reference voltage {V)

Output voltage full-scale
vs. Supply voltage

1000

Ta = 25°C

VgET — AGND = 0.8V

850

AL > 10k&2

5
Veo—Supply voltage (V)

Internal reference voltage
vs. Ambient temperature

1.20

IREF = —400uA

AVeco=DVeg =5.0V

115

0 20 40 60

Ta — Ambient temperature { °C)

80

— 15 -

Voffset — Qutput zero offset voltage (mV)

VREF — Internal reference voltage {V)

~-10

1.20

115

Output zero offset voltage
vs. Supply voltage

Ta=25"C

VgET — AGND = 0.8V

R > 10k0

S 6
Veo—Supply voltage (V)

Internal reference voltage
vs. Supply voltage

Ta=25°C

IREF = —400uA

5 13

Vec—Supply voltage (V)
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Crosstalk among R, G and B
vs. Data frequency

[+]
-20
El ]
Y 1] —
x |t
® L o
3 // Ta=25°C
3 o /1 Output voltage full-scale 1Vp-p
! ' foLk = 2fpaTa
5 AVpe = DVpe = 5.0V
Ry > 10kf, C < 20pF
-80 Pins 30, 32, 34 and 36
are connected to AV,
oo I

16 20

iDATA — Data frequency {MHz}

Package Outline  Unit: mm

48 pin QFP (Plastic) 0.6g

D153 *%
p120 81 0.5 ~005
36 25
7] 045 |
{ARARRARRARN -
7 N
37 24
o - - %
[ — - =
] - |
[ o= = an | o = i |
= o | to
= == é “
J o 0 v - |
- = g
48¢\O /:::.13 gn 0104
“TTTTTTTREN =
1 12 %
..0'8 0.31-8.{5 m g
— 221832

QFP-48P-L04
— 16 —



This datasheet has been downloaded from:
www.DatasheetCatalog.com

Datasheets for electronic components.
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