SONY.

CXA1156AQ

8-bit 400MSPS Triple VIDEO D/A Converter

Description

The CXA1156AQ is an 8-bit high-speed D/A converter 44 pin QFP (Ceramic)

with input/output of 3 channels for RGB.

This IC achieves maximum conversion rate of
400MSPS, and is suitable for signal processing
applications requiring high speed and resolution such as
high resoluton monitors and high definition video

systems.

Features
¢ High speed: 400MSPS
o High resolution: 8-bit RGB

e Low power consumption: 1.3W (at Vee=-4.5V)

® Video controt inputs: Sync, Blank, Overlay
e ECL 100K and 10K compatible inputs

® 250 , 37.5Q load driving capability

o Differential current output

o RS-343A compatible output

Block Diagram/Pin Configuration

Function
B-bit 400MSPS triple video D/A converter

Structure
Bipolar silicon monolithic IC
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SONY CXA1156A0

Absolute Maximum Ratings (Ta=25°C)

& Supply voltage AVeEe, DVee -7 to +0.5 A
¢ Input voltage (digital) Vi DVee to +0.5 \'
(FS. ADJ. pin) VREF AVee to +0.5 v
® Input current (FS. ADJ. pin) lrer 20 mA
© Output voitage Vo -2.0 to +2.0 \'s
® Output current lo 50 mA
® Storage temperature Tstg —65 to +150 c
® Allowable power dissipation Po 1.3 w
Operating Conditions
* Supply voltage AVEee, DVee 48 to 42 v
AVee-DVEee -0.05 to +0.05 v
¢ Digital input voltage Vin -1.05 to -0.7 \
Vi -19 to -1.49 v
® Reference current IRer 05t 1.9 mA
® Load resistance Ru 25 to 37.5 Q
¢ Output voltage Vo (FS.) 0.8 to 1.2 v
® CLK pulse width tpwi 1.2 (Min.) ns
towe 1.2 (Min.) ns
¢ Operating temperature Tc -20 to 70 c
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SONY . CXA1156AQ

Maximum Allowable Power Dissipation vs. Ambient Temperature

--------- With fin 2290C (*)

With fin 2285C (*) When mounted on a board (**)
------ Without fin

------- When not mounted
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Ambient temperature Ta (°C) Ambient temperature Ta (C}

Maximum allowable power dissipation (W)
~N
Maximum allowable power dissipation (W)
N
y
rd

25 50 75 100 125 150

(a) In Stiii Alr (b) Alr Flow Rate 1.5m/sec
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1 R *  Manufactured by Thermalloy Inc.

\~ *+ PCB area 20 x 10 x 1.6mm

1-sided glass fiber epoxy board with 30% copper foil area

Maximum all

o]
25 50 75 100 125 150
Ambient temperature Ta (°C)

{c) Alr Flow Rate 3.0m/sec
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Pin Description and Input/Output Equivalent Circuit

Pin No. Symbol

Pin voltage

Equivalent circuit

Description

1

2 AVEE

—4.5V (typ.)

Analog power supply.

3 FS ADJUST

-1.3V (typ.)

AGND

AAA
YWY

nl
Ll
1d
Lin

FS ADJUST

DS'_J avee

Controls full-scale level for the
D/A converter output.

Cutput current can be
adjusted by the resistor value
externally connected between
this pin and AGND.

See the section on Description
of Operation for details on how
the external resistance should
be selected.

Unconnected pin.
Leave this pin open.

5 BLANK

ECL

o— LA
YW/

AL
WY

BLCA>NK X })

Y|
Lt )

DVQ"_J IRC

Control input for “blank”.
Setting the input to “1" fixes
the D/A output to BLANK level
regardless of input data for
gray level. When the pin is left
open, it functions as when it is
set to “0".

(See input / Output Table)

6 OVERLAY

ECL

DGND

Bl
Ll

AAA

OVERLAY

Dvee ! ‘

Control input for “overtay”.
Setting the input to “1”
enhances the D/A output to
level of 10% brighter than
WHITE level regardless of
input data for gray levei.
When the pin is left open, it
functions as when it is set to
“0".

(See Input / Output Table)
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Pin No.

Symbol

Pin voltage

Equivalent circuit

Description

10 (B), IO (B)
10 (R), 10 (R)
10 (G), 10 (G)

0to-1071mV
(typ)

AGNO

Py

AvEE OVee

Complementary analog
current outputs for red, green
and blue (RGB).

Output voltages are acquired
when they are connected to
external pull-up resistors.

13

SYNC

ECL

OGND

YW

AAA

SYNC

Dvee

Control input for “composite
sync”.

This functions only for 1O (G),
10 (G) output. Setting the input
to “1” fixes the D/A output to
SYNC level regardless of input
data for gray level. When the
pin is left open, it functions as
when itis set to “0".

(See Input / Output Table)

14

CLK

ECL

OGND

Dvee

Clock input.

All data and control inputs are
latched by the rising edge of
CLK. When the pin is left
open, it functions as when itis
setto “0".

26,25
20to 15

GO0to G7

341027

ROto R7

421035

BOto B7

ECL

DGNOD

Y
AAA
v

i
L |

GO~G?
RO~R7
80~B7

s

Digital input for gray level.
GO (LSB) to G7 (MSB) input
for GREEN.

RO (LSB) to R7 (MSB) input
for RED.

BO (LSB) to B7 (MSB) input
for BLUE.

When the pin is left open, it
functions as when it is set to
“0".

(See input / Qutput Table)
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SONY CXA1156AQ

Pin No. Symbol Pin voltage Equivalent circuit Description
Analog GND.
2 AGND GND Separated from DGND.
OGND
L
y S
TR z - Setting this pin to “1” or DGND
setor e makes BLANK level equal to
SETIEEN BLACK level. Setting this pin
22 SETUPEN to 0" or open makes BLANK
level lower than BLACK level
by 7.5IRE. (see Fig. 1to 4)
®aQ
ovee
Digital GND.
23.24 | DGND GND Separated from AGND.
Digital power supply.
43 DVee —4.5V {typ) Separated from AVee.
44 NC Unconnected pin.
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Electrical Characteristics

(AVEE=DVEE=—4.5V, Ta=25"C)

Item Symbol | Conditions Min. Typ. Max. Unit
Resolution n 8 8 8 bit
Integral linearity error EL +1/2 LSB
VFs=661mV
Differential linearity error Eop +1/2 LSB
. hH ViN=—0.7V 0 180 HA
Digital input current
In Vin=—1.9V -100 100 HA
Digita! input capacitance CiN 5 pF
Maximum output current lo 48 mA
Output compliance voltage Voc -1.2 1.5 \Y
Output resistance Ro 50 kQ
Output capacitance Co 10 pF
Output current
Full gray scale error EFs -10 0 10 Gr. :;’ gL ale
i ronr kel R 0 | 05 | 25 | ol
008 | |y sihers
Offset current loF 0 40 A
Power supply current lee —430 -310 —200 mA
Maximum conversion rate Fs max 400 MSPS
Set-up time (Note 2) ts 10 ns
Hold time (Note 2) th Digital input/clock 0.6 ns
Output rise time tr E?‘e’ar'\? Id voltage 0.5 0.9 " ns
Output fall time 1t RL=25Q 05 | 09 ns
Output delay td 21 28 34 ns
Output pipeiine delay trLo 1 1 1 Clock

Note 1) Erse=Max {{Ves (G) —Vrs (R) |, [VFs (R) -VFs (B)|{Vrs (B) -VFs (G)|}

+[{ Vs (G) +VFs (R) +Vrs (B)}/3] X 100
Ves is full gray scale that is voltage difference between WHITE and BLACK level.
Note 2) Specified at-20=Tc 70T
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Description of Operation (See Block Diagram / Pin Configuration)

Each of RGB DATA (RO to R7, GO to G7, BO to B7) and CONTROL signals (SYNC, BLANK, OVERLAY) are
caught at the rising edge of CLK by LATCH (1).

The upper 4 bits of each DATA, which have been decoded into thermometer code in DECODER section, are
transferred to DAC section via LATCH (2), together with the lower 4 bits and CONTROL signals.

DAC section creates analog current output composing of the following portions:

® Weighted lower 4-bit current

® Thermometer-coded upper 4-bit current

® Function output current

The output appears delayed by 1clock after the rising edge of CLK.

This analog current output is converted to voltage output by load resistor RL that is connected to the output pin.

Output full scale adjustment is possible by setting the value of Rset (shown in the formula below) located
between FS ADJUST pin and AGND. The FS ADJUST voltage is produced by an internal band-gap voltage
source.

Vaoy
Rset=—— "7~
VFs % 16 (Q)
RL 255

Here, Vrs represents typical voltage difference between WHITE level and BLACK level. Vaoy is voltage at FS

ADJUST pin.
For instance, Rsetis approximately 7500 for Vrs=661mV.

ts th
- ——— .
-1.3v
DATA
(N)
tewe  tewo

fe———— tpp ————»

DA OUT

Timing Diagram
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Output Levels (With SETUP function)

oG | YOG
(mA) \d]
0.00 0.000
-2.84 | —0.071
-20.28 | -0.732
-31.42 | -0.785
4284 | -1.07

10 IRE

/\

925 IRE

OVERLAY LEVEL

< WHITE LEVEL

BLACK LEVEL

7.31RE

40 IRE

BLANK LEVEL

SYNC LEVEL

* |n case of doubly-terminated 50 Q load.

Fig. 1. Composite Video Output Level (GREEN)

(FOR GREEN ONLY)

"(?n‘f)) "(’m‘f)’ SETUPEN| OVERLAY | SYNC | BLANK | D/AInputData

OVERLAY 0.00 —42.84 0 1 0 0 XX XXX X X X
WHITE -2.84 —40.00 0 0 0 0 11111111
DATA ] ] 0 0 data
BLACK -29.28 -13.56 o - 0 0 Q 00000000
BLANK -31.42 -11.42 0 x 0 1 XX XXX XXX
SYNC ~42.84 0.00 0 X 1 b d X X XXX XXX

Table 1. Input/Output Table (GREEN)
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© R VO (.
oE (mA) Vo B ()]
OVERLAY LEVEL
0.00 0.000 10 IRE /‘\
204 . N T LEveL
OTR),TOT8)
92.51RE 0aTA
10(R )10t 8}
27 sLack Lever
2028 orez 7.5 1RE N BLANK LEVEL
-31.42 -0.785 SYNC LEVEL

* In case of doubly-terminated 50 Q load.

Fig. 2. Composite Video Output Level (RED, BLUE)

I0R), | IO(R),
10 (B) 10(B) |SETUPEN|OVERLAY!| SYNC BLANK D/A Input Data
(mA) (mA)

OVERLAY 0.00 -31.42 0 1 0 0 XXX XXXXX
WHITE -2.84 -28.58 0 0 0 0 1111111714
DATA 0 0 0 0 data
BLACK -29.28 -2.14 0 0 0 0 00000DO0O
BLANK -31.42 0.00 0 bl 0 1 XXX XX XXX
SYNC -31.42 0.00 0 X 1 X XX XX XXXX

Table 2. Input/Output Table (RED, BLUE)
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Qutput Levels (Without SETUP function)

16{G)
(mA)}

Vo @)
[\d]

0.00
-2.84

-20.28

—40.70

0.000
—0.071

-0.732

-1.018

T
10 IRE L1
[
- Lo
! 1
/ \ _
923 IRE LN 1016)
’ ~,
N,
! \\ 100G
/ ~
; <«
7/ \\ -
40 IRE - N //
AN ’//

* In case of doubly-terminated 50 Q load.
Fig. 3. Composite Video Output Level (GREEN)

AN OVERLAY LEVEL

\ WHITE LEVEL

OATA

BLACK LEVEL
BLANK LEVEL

SYNC LEVEL
{FOR GREEN ONLY]

'?mf;) '?m‘f)) SETUPEN|OVERLAY | SYNC | BLANK | D/AInputData

OVERLAY | 0.0 —40.70 1 1 0 0 X X X X X X X X
WHITE | -284 | -37.86 1 0 0 0 11111111
DATA 1 0 0 0 data
BLACK | -2928 | -1142 1 0 0 0 00000000
BLANK -29.28 -11.42 1 X v} 1 XXX XXXXX
SYNC —40.70 0.00 1 X 1 X X XXX XXX X

Table 3. Input/Output Table (GREEN)
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OVERLAY LEVEL

/\

10 {R) A VO TR},
i6® (mA) Vo ® )
0.00 0.000
10 1RE
- 2.84 - 0.071
92.51RE
- 29.28 - 0732

NS e LEVEL

1I0{RY, 10(B}

DATA
I0(R 1,10( B}
-~
d

N 4

* In case of doubly-terminated 50 Q load.

BLACK LEVEL
BLANK LEVEL
SYNC LEVEL

Fig. 4. Composite Video Output Level (RED, BLUE)

I0(R). 10 (R),
10 (B) 1I0(B) [SETUPEN|OVERLAY | SYNC BLANK D/A Input Data
(mA) (mA)

OVERLAY 0.00 -29.28 1 1 0 0 XXX XXXXX
WHITE -2.84 -26.44 1 0 0 0 11111111
DATA _ 1 0 0 0 data
BLACK -29.28 0.00 1 0 0 0 00000000
BLANK -29.28 0.00 1 X 0 1 XX XXX XXX
SYNC -29.28 0.00 1 X 1 X XX XXX XXX

Table 4. Input/Output Table (RED, BLUE)
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Application Circuit (In case of using 50Q coaxial cable for output)

SETUP EN
’ 0
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OVERLAY
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[
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Application circuits shown are typical examples illustrating the operation of the devices. Sony cannot assume responsibility for
any problems arising out of the use of these circuits or for any infringement of third party patent and other right due to same.
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Notes on Operation

m

(2)

3

Wiring for Digital Inputs

e All digital inputs are single-ended and ECL compatible. For high-speed operation, it is recommended that
line characteristic impedance and termination resistance should be set at 50$. The line termination
resistors should be placed nearest to the IC input pins.

Noise Reduction Measures

e Use as wide GND plane as possible to reduce parastic inductance and resistance on the board.

¢ |tis advisable to separate AGND and DGND on the board. This also applies for AVee and DVee. Also, the
connections between AGND and DGND, AVee and DVee should respectively be made at the board
connector section (entrancejexit of the board).

® AVee and DVee pins should be bypassed to AGND/DGND planes of the board as close as possible to the
IC, via capacitors of approximately 0.1 uF. Ceramic chip capacitors are recommended.

® V17 (~2V) that is connected with termination resistors should be bypassed to DGND plane via capacitors
of approximately 0.1 uF. The capacitors should be located nearest to the termination resistors. Ceramic
chip capacitors are recommended.

s An external resistor Rset should be connected as close as possible both to FSADJ pin and AGND. The
lead length of the resistor and the pattern length on the board should be as short as possible, in order to
minimize noise effect. Also, any capacitors should not be connected with FSADJ pin.

Analog Output Processing

This D/A converter is designed so that it is possible to directly drive 50Q and 75Q lines. In order to ensure
line matching, it is necessary to terminate both ends of the line with 50Q {or 75Q ), as indicated in Application
Circuit.

In addition, even if some of the following outputs 10 {G), IO (G), IO (R), IO (R}, 10 (B), 10 (B} are not used, do
not leave the pins open, and be sure to connect them to AGND via 25Q or directly.
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Typical Characteristics

EL (LSB)

Ep (LSB)

Iee  (mA)

Integral linearity error vs. Tc

0.5

-05

—-40

60 110
Te (C)

Differential linearity error vs. Tc

0.5

-=0.5

-40

60 1o
Te (C)

Power supply current vs. Tc

Vee = - 45V

-250

~

T~

- 300

~_

- 350

- 400

Te

()

60 110

EL (LSB)

Ep (LSB)

lee (mA)

Integral linearity error vs. Supply voltage

0.5

-0.5

-5.0

-4.5
VEE (V)

—4.0

Differential linearity error vs. Supply voltage

0.5

-05

-5.0

—-45
VEE (V)

-4.0

Power supply current vs. Supply voitage

Tc=70C
-250
- 300
//
- 350
- 400
-5.0 -4.5 -4.0
VEe (V)
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Full gray scale vs. Tc

Rset = 750Q
Re = 25Q
VEE = - 4.5V
700
- 650 /
S 1
600
-40 60 110
Tc (C)
Full gray scale balance vs. Tc
T
Rset = 7500
3 R =25Q
)
3 2
w
&
<]
K]
£ 1
]
2
w
Q
-40 Q 60 110
Te (C)
Output delay vs. Tc
VEe = - 45V
3.0
i
=
T !
!
: |
2.0 N :
f !
- 40 [¢] 60 110

Te (C)

(mV)

VFs

ErsB (% of Gray Scale)

(ns)

td

Full gray scale vs. Supply voltage

Rset = 750Q
R =25Q
Te=T0C
700
\\
650
600
-5.0 —4.5 -4.0
Vee (V)
Full gray balance vs. Supply voltage
Rset = 750Q
3 RL=25Q 7 |
2
t
0
-5.0 -4.5 -4.0
Vee (V)
Output delay vs. Supply voltage
Te=70C
3.0
2.0
-50 -4.5 -4.0
VEE (V)
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Package Outline Unit : mm

44pin QFP (Ceramic)

01981*%3 4.9 2 MAX
015.24MAX L o1g2a0s

MERLEREE

RAARARARARS

— - 0.72
18 rNas 7y —
o
1.27 051%% 3|3
<+ (=]
w0 —
0°-10° o _
|
(o]
SONY NAME| QFP-44C-L01
E1AJ NAME[XQFP044-G-0000~A
JEDEC CODE| MO-084-AB *

* (Simiiar)
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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
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