SONY. CXA1236Q

8bit 500MSPS Single VIDEO DAC (ECL input)

Description ] B

The gxmzaso is an ultra high-speed DA FHERREGEEESEmic)
converter that multiplexes two 8-bit input data.

This IC realizes a maximum conversion speed
of S00MSPS and is suitable for signal
processings which require high speed and high
resolution D /A conversions such as high
quality displays, high definition video systems
and others.

Features
e Ultra high-speed Functions
: BOOMSPS, multiplexed input 8bit 500MSPS Single VIDEO DA Converter
® High resolution: 8bit
e Low power consumption Structure
:1W (for Vee=—4.5V) Bipolar silicon monolithic IC

® Video control input
: Sync, Blank, Ref. White, Bright
e ECL 100K and 10K compatible input
® Can drive 25Q, 37.5Q, 508, and 75Q loads
® Differential current output
® RS-343A compatible output
® —55 to —4.2V range single power supply operation

Block Diagram and Pin Configuration (Top View)
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SONY CXA1236Q

Absolute Maximum Ratings (Ta =25%C)

® Supply voitage AVee, DVee -7 to +05 \/
® Input voitage (digital) Vi DVee to +05 \%
(FS ADJ pin) VREeF AVee to +0.5 \%
® Input current (FS ADJ pin) |rerF 2.0 mA
¢ Qutput voltage Vo —20 to +20 Vv
o Qutput current lo 50 mA
e Storage temperature g Tstg -65 to +150 c
o Allowable power dissipation Po 1.3 w
Operating Conditions
® Supply voltage AVeg, DVee —-55 to —4.2 Vv
AVee — DVee — 0.05 to + 0.05 \Y
® Digital input voltage ViH —1.05 to —0.7 \Y
Viu -19 to —1.49 \"
® Reference current IReF 05 to 1.7 mA
e | oad resistance Ru 25 to 75 Q
e Qutput voltage Vo (FS.) 0.8 to 1.2 \"
o CLK pulse width MUX (1) mode (tpw1 0.9 (Min.) ns
tpwo 0.9 (Min.) ns
MUX (2) mode (tpww 1.8 (Min.) ns
SELECT mode \ tpwo 1.8 (Min.) ns
¢ Operating temperature Tc -55 to 70 C
Maximum allowable Power Disslpation
s vs. Amblent Temperature
s
3 s (1) Ta=Tc
2 (When infinitely large heat sink is used.)
? a (2) For PCB mounting
g (PCB area equivalent to 20X 10 X 1.6mm
: s \ and copper foil area covering 30 % of
3 D 1 one side.)
3 (3) Before mounting
= 2
g N
£ =2 L —
©
= (3 [\\
a %5 50 75 100 125

Ta — Operating ambient temperature {°C)
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Pin Description and I/O Pin Equivalent Circuits

Pin No.

Symbol

Pin voltage

Equivalent circuit

Description

1, 44

DVee

— 4.5V (typ.)

Digitai power supply

2

AGND

GND

Analog GND

3, 4

AVEE

— 4.5V (typ.)

Analog power supply

FS ADJ

—1.24v
(typ.)

AGND

AMA.
Vv

FS ADJ

Controls full scale voltage
of analog output.

Output current can be
varied by adjusting the
value of the external
resistor connected to this

pin.

COMP

AAA
W

»i
Lt §

AvVee

Compensation pin for
internal amplifier.

Connect capacitor between
COMP and AVEe.

O0~—1071mV
(typ.)

AGND

Analog output pin.
Function as differential
current output.

SET UP

ECL

A
Y

AR
A\

vy
1d
Ll

LA
YWY

SET UP|

D vee

Control input for SET UP.
When “17 is input, output
becomes BLANK 1 level ;
when this pin is fed with
“0" or left open, output
becomes BLANK 2 level.
(Refer to Table 1.)

This Materi al
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Pin No. Symbol Pin voltage Equivalent circuit Description
D GND
i r 3
z Fii
ﬁ)ﬁ 'zi/ - Enable input for Sync
10 SYNC EN ECL Al output. When “0" is input

or left open, output for
Sync level is obtained.

x
'
O VEE
O
o
Control input for
operating mode. For
C muitiplex mode, CLK input
11 c2 ECL e frequency can be selected.
For data select mode,
either input data A or B
can be selected.
(Refer to Table 2.)
Dve
O—
D GND
'y Y :5
z Control input for
CO‘ e operating mode. Input of
12 c1 ECL ™ *0" selects multiplex mode
and input of “1" selects
data select mode.
z (Refer to Table 2.)
JRC
Ooveg
O
%GND )
e I !
13 CLK rx
E3 £
B b
ECL T 4w [~ | Clock input pin.
14 CLK r i )~‘
e OO O
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Pin No.

Symbol

Pin voltage

Equivaient circuit

Description

DIV20UT

16

DIv20UT

ECL

OGND D GND
O

';”{::: J %

_& ? DIV20UT

DVEE
o—

Div20UT
2]

X3

Outputs 1,72 clock
frequency signal. Only
when both C1 and C2
inputs are “0",a 1,2
clock frequency signal
synchronized with DIV2IN
is output. Otherwise, a
signal at the clock
frequency is output.
(Refer to Timing
Diagrams.)

17, 22,
23

DGND

GND

Digital GND.

18

DIV2IN

ECL

bl
.
i
Lal
-
.
I

oivaiM

DiIv2IM
le,

OVEE|
O—

In multiplex mode, this
converter is able to be
synchronized by inputting
1/2 clock as a system
clock into these pins.
(Refer to Fig. 6. (1)).

20

BRIGHT. B

26

BRIGHT. A

ECL

DGNO

ry

BRIGHT. A
BRIGHT. B

BRIGHT control input for
DATA A and DATA B.
When “17 is input, D/A
output is shifted up by 10
%.

(Refer to Table 1.)

21

REF W. B

27

REF W. A

ECL

Dvee

Ref. White control input
for DATA A and DATA B.
When “1” is input, output
is set to WHITE Level.
(Refer to Table 1.)
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SONY CXA12360
Pin No. Symbol Pin voltage Equivalent circuit Description
D GND
O
4 ¥z 3
4 | [ Input control for Sync.
svnc 3 L Active only when the
o SYNC EN input is “0".
24 SYNC ECL When “17 is input, DA
output is shifted to Sync
x level regardless of other
inputs.
)
D Vee
O
DGND
J
A 4E 3
T ¥3
BLANK 3 Control input for BLANK.
w—{” When “17 is input, D/A
25 BLANK ECL output is shifted to aither
BLANK 1 or BLANK 2
L level.
'y
Dvee ‘ *
O
D GND
O
28~35| DBO~DB7 1
580-087 Digital input pin.
DAO (LSB) to DA7 (MSB)
ECL are for DATA A;
DBO (LSB) to DB7 (MSB)
are for DATA B.
36~43| DAO~DA7 3
Dvee

This Materia
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SONY CXA1236Q

Electrical Characteristics ’ (AVee = DVee = — 4.5V, Ta = 25°C)
Item Symbol Condition Min. Typ. Max. Unit
Resolution n 8 8 8 bit
Linearity error EL Ves = 1071mV *1/2 LSB
Differential linearity error | Ep *1/2 LSB
. . [ ViN=—-0.7V 100 HA
Digital input current
I ViN=— 1.9V - 100 WA
Input capacitance CiN 5 pF
Digital output voltage Vor RT=50Q to — 2V — 1.05 v
VoL - 1.49 \
FS ADJ pin voltage Vaou. -1.14| -124 | -1.34 v
Max. output current lo 48 mA
Compliance voltage Voc -12 15 v
Output offset current lor 7 50 HA
Output resistance Ro 50 kQ
Output capacitance Co 8 pF
Absolute gain error Ec -10 +10 % of F.S.
G orror temperature g, | VT 107ImY 0.05 % of F.5./C
Currect consumption lee RL=25Q —300 | —-235 | —170 mA
Max. conversion rate Fs 500 MSPS
MUX (1) mode
DIV2IN setup time ts2 0.3 ns
DIV2IN hold time thz 1.1 ns
DIV20UT output delay tdck | Rr=50Q to —2V 1.2 1.6 ns
DATA setup time ts 0.4 ns
DATA hold time th 1.4 ns
Analog output delay td 24 4.1 ns
Pipeline delay 3 3 3 clocks
MUX (2), SELECT mode
DIV20OUT output delay tdck RT=850Q to —2V 1.1 1.4 ns
DATA setup time ts 0.6 ns
DATA hold time th 1.2 ns
C2 setup time tsc 0.3 ns
C2 hold time the 0.9 ns
Analog output delay td RL=25Q 23 39 ns
Pipeline delay 1.5 1.5 1.5 clocks
— 361 -
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Item lSymbol] Condition l Min. l Typ. [ Max. ] Unit
Analog output
Rise time tr 0.4 0.6 ns
Fall time tf 04 0.6 ns
- - RL=25Q
Settling time tseT 1.5 ns
Glitch energy GE 5 pVs

Description of Operation (Refer to Block Diagram and Pin Configuration)

Normal multiplex mode (MUX (1) mode) is defined as a state when C1 and C2 are set to “O".
When the system clock (CLK,”2) is input to DIV2IN, the output signal is in phase with the
system clock at the 1,2 CLK frequency. When C1 is set to “0"” and C2 to “1", the clock with
duty cycle of exactly 50 % must be input.
DATA A (DAO to DA7), DATA B (DBQ to DB7) and all control signal (C2, BRIGHT.A, REF W.A,
BRIGHT.B, REF W.B, BLANK, and SYNC) data are latched in internal registers on the rising edge
of the internal clock, which has the same frequency as the DIV20QUT.
internally, the DB, BRIGHT.B, and REF W.B are delayed by 1,72 period of the DIV20UT output.
After the upper 4 bits of DA and DB are decoded into thermometer code, they are multiplexed
within MUX block together with the lower 4 bit data and control signals, and then fed to DAC
block.
When C1 is “17, DA, BRIGHT.A, and REF W.A can be selected by inputting “0" at C2. In the
same way, DB, BRIGHT.B, and REF W.B. can be selected by inputting “17 at C2.
In the DAC block, the input DATA are converted into current. The DAC creates analog output
current composing of the foilowing portions :

® Weighted lower 4bit current

® Thermometer<coded upper 4bit current

® Function output currents
The output comes out delayed by 1.5 clocks of DIV20UT after the rising edge of the CLK.
The analog current can be change into a voltage when a load resistor is connected to the
output pin.
This IC contains an internal band-gap voltage source which allows adjustment of the output
voltage full scale by varying the resistance value Rset externally connected between FS ADJ
and AGND. The following formula describes this relationship.

_ Vapu.
Rset = 56TmY 6 [Ql

R X 255 Vapu. (Typ) = — 1.24V
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T (mA) = V(D) (mV) Co IRE
— — ENHANCED WHITE
0 0 ‘
B Ry A —N WHITE
-284 -7
92.5IRE
o6as . ENHANCED BLACK
- : 10 IRE BLACK,BLANK1
-29.28 -732 7.5IRE XX BLANK2
-31.42 - 7855
40IRE
| SYNC1
-407 -10175 {75 1RE xx SYNC 2
- 4284 - 1071

* In case of doubly-terminated 50 Q load -
* x 75 IRE difference:----- Available when SETUP pin is floating or “0" level, not available when SETUP pin is “1" level.
Fig. 1. Composite Video Output

Description 10 (mA) SETUP YN N | BRIGHT | SYNC BLANK | REF W ! Input DATA
0 3 X 1 ¢] 0 0 IRARRRRRI
Enhanced White
] X X 1 o o] 1 XXXXXXXX
- 284 x x o] 0 0 1 XXXXXXXX
White
—284 X x 0 0 o] 4] 1111111
Enhanced DATA DATA X X 1 0 0 0 DATA
DATA DATA —284 x X o] 0 0 0 DATA
Enhanced BLACK — 26.44 X b 1 0 0 o} 00000000
- 29.28 X X 0 0 0 4] 00000000
BLACK, BLANKI1 - 29.28 1 x X o] 1 X XXXXXXXX
~29.28 1 1 x 1 X X JXXXXXXX
- 31.42 0 X X 0 1 x XXXXXXXX
BLANK2
- 31.42 0 1 X 1 x X XXXXXXXX
SYNC1 - 40,7 1 [o] X 1 ) x X XXXXXXXX
SYNC2 - 42.84 (] o} b 1 x x XXXXXXXX
Table 1. [/O Correspondence Chart
CLK IN DATA IN QuT
Cl1 [ C2 MODE
(MHz2) (Mbps) (Mbps) * The CLK duty cycle must be set to 50%.
0 o} MUX 1) 500 250 500 A: DAQ to DA7 is selected.
) 1 (2) 250 * 250 500 B: DBO to DB7 is selected.
1 0 A 250 250 250
1 1 B 250 250 250

Table 2. Output Mode Chart
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|

CLK I
{500MH2)

ts2 I th2
T*

I tdck

1s I [
DA —1.3v>< AIN) ><
<

DIv2 IN
(CLK/2:250MHz)
[

0iv2 ouT

=13V FUNC.IN}

SYNC, BLANK
REF W, BRIGHT

0B —1.3>< BiN)X

I 3 CLOCKS
b

KX X
N I

>
X
=

c1 LOw

c2 Low |

SYNC, BLANK>< X X FUNC.(N)
REF W,BRIGHT

-, 4 -
90% T:%LS 90 /e
tr I
o
10%04 1 0%
+5LSB t
Tser

Fig. 2. Timing Diagram — MUX (1) MODE

TN
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CLK _’
(ZSOMHZ )
50% Duty Cycle tdck
‘“"_{‘— 1

DIV2 ouT __j
i 1s ™ :
o D I GG
X

SYNC, BLANK _
REF W, BRIGHT 1.3v>< FUNC..(N)
'
| |
]
'
1.5CLOCKS |
1 Low '
¢z |
HIGH
ta
e u

SYNC, BLANK X X >< j&unc.m)
REF W,BRIGHT ﬂ
90°%% /e
tr J

10%/o

Tser

Fig. 3. Timing Dlagram — MUX (2) MODE
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CLK
{250MHz)

o tdck
Div2 ouTt
ts 1 th
|
pa - 1.3\>< AN ><

| ><II
X

FUNC.(N) —1.3v

SYNC, BLANK
REF W, BRIGHT

High |
Ct |

1.5 CLOCKS

c2 l tsc | the
[
td
io >< >< A.FUNC.(N-1) >< A.FUNC (N} ><B.FUNC,(N41><A.FUNC.(N+2)
A

90
tr

10%e4

Iser

Fig. 4. Timing Diagram — SELECT MODE
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SONY

—O DB7
—-0 DBS
———O D83
———0 DB4
—O 083
—0 DB2
—0C 081

—O DBO

0 -2V

REF W_A

BRIGHT.A

BLANK

SYNC
-2v

REF w.B

BRIGHT.B

o -2V

o
AGND AGNDl [k

‘L 50 Analog Out

A GND 303

f2)
£
x

bl

W
3
M

-2V

*  Refer to Pin Description
* x Refer to Pin Description and Application Circuit

Fig. 5. Typical Usage Circuit Configuration
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DI o—
PIXELS ADDRESS BUS
BixeLs O cux TR
SHIFT
CLK/2 O—
LRrE
5ol
-2v
RAM
(256 X 8) [EVEN|DATA DIV2IN 10(R)
oo |oata e CXA1236
piv2ouT IR
]
! 50
S2v DIv2IN 1016
C | oA
oe
joiv2ouT orG?
——
1 50
-2v DIV2IN 1918}
I A
DB
Drv2ouT [CIEE
DATAQ
BUS
(CLK/2)
(1) MUX MODE
DATA g
PIXEL!
ADDRESS BUS
PixeLs CLk CCK
PIXELS SHIFT] SHIFT]
CLK  O— REG. REG.
RAM
| 1256 x8} —]mvzm 10{R)
DA
L]
—foiv2ouT iB(R
-
1
DIV2IN 10(G )
oA
8
—joivaout (0(G)
>
1
—DIv2IN o(8}
DA
o8
oiv2ouT ICE
DATAG
aus

[CLK)
(2) SELECT MOOE

Fig. 6. Application Circuit Examples
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Vrs (mV)

lor (nA)

lee (mA)

Thi s

Full Scale Voitage vs. Case Temperature

-950

-1000

'\

-10
50 ~~< T
~d.
-1100
-1150
-55 o 50 100
Te (T)
Output Offget Current vs. Case Temperature
20
15
{10
/ - - 1 7]
) /’
o}
-55 o} 50 100
Te (C)
Supply Current vs. Case Temperature
-200
—-220
\\ -
-d
-240
-260
- 280
- 300
-55 (o] 50 100
Te (O
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Vrs (mV)

lor (uA)

lee (mA)

Fuli Scale Voltage vs. Supply Voltage

-950
-1000
-1050
o <
e —
-1100
-1150
-58 -55 -50 -45 -4.0
Vee (V)
Output Offset Current vs. Supply Voltage
20
15
10
el -
/
5 pmm=— ]
o
-5.8 -55 -5.0 ~4.5 -4.0
Vee (V)
Supply Current vs. Supply Voitage
-200
-220
- -l
/
- ]
240 //
-260 ="
-280
-300
-58 -55 -5.0 ~4.5 -4.0

Vee (V)
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Notes on Usage

(1) Wiring for Digital Input
e All of the digital inputs are singleended ECL compatible inputs. For high-speed operation,
the wiring characteristic impedance and terminal resistance should be about 50Q and the
resistors should be connected to V11 (—2V) which is close to the input pins.

(2) Noise Reduction Measures

e Try to provide grounding widely on the whole board to prevent parasitic inductances and
resistances.

e Keep AGND and DGND separated as much as possible. Keep AVee and DVee separated as
much as possible also. For making connections of AGND and DGND or AVee and DVee,
using the board connectors is recommended.

e Connect a bypass capacitor of 1 uF and 0.01 uF between the AGND, DGND and the AVEe,
DVEee respectively as close as possible to the IC pins. Also, connect a bypass capacitor
between the DGND and the VTT (—2V) closely to the terminal resistors. The most suitable
capacitor is a 0.01 uF ceramic chip type.

e For the external Rset resistor connected to the FS ADJ pin, the wiring should be as short
as possible.

(3) Preventing Output Oscillation
Insert a 0.1 uF capacitor between the COMP and AVEE pins with the shortest distance
possible.

(4) Procedures for Analog Output
The D,/A converter is designed to directly drive a 502 or 75Q line.
For line matching, both ends of the line must be terminated at 50Q (or 75Q) as shown
in the application circuit.

(5) When C1 is “0" and C2 is “17, a 50% CLK must be input for the duty cycle. When the
CLK duty cycle is off, the ratio of the analog output width for DA and DB is directly
affected.
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Package Outilne Unit : mm

44pin QFP (Ceramic)
01981%%3 4.9 2 MAX
015.24mMax 0.19%00s
sﬁ ﬁ ﬂ ﬁ ﬂ«. a4 a0 r\
7 r — N 1139 all
| ovn wm -
| o —— 111
| cam mm ——
~ o T T
« = oman o
o 11
o 113
| o= |
o] T 17
T J 28 U | 072
R
18 M 28 =
~N <
127 0.51%%! | =
e H =1
W
0*-10* o <
‘D-t
[}
SONY NAME| QFP-44C-101
ETAJ NAME XQFP044-G-0000-~Al
JEDEC CODE| MO-084-AB »
* (Similar}
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