SONY. CXA1106P/M

8-bit 35 MSPS High-Speed D/A Converter

Description

CXA1106P/M is an 8-bit 35MSPS high-speed CXAL106P CXATT06M
D/A converter IC. Summing type current for the 24 pin DIP (Plastic) 24 pin SOP (Plastic)
upper 2-bits and ladder type resistance for the
lower 6-bits, ensure a low power consumption
of 200 mW (Single power supply}.

This IC is suitable for digital TV's, graphic dis-
plays and other applications.

Features

® Resolution 8-bit
* High speed operation

35MSPS {Max. conversion speed) Function

* Non linear error B-bit 35 MSPS D/A converter
less than =1/21.SB

* Low glitch : Structure

* TTL compatible input
* +5V single power supply or =5V dual power
supply
* Low power consumption
+5V single power supply 200 mW (Typ.)
+5V dual power supply 400 mW (Typ.)

Bipolar silicon monalithic IC
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Absolute Maximum Ratings (Ta = 25°C)

* Supply voltage Vce-DGND1 Oto 6 vV
VEE—AGND1,2 —6to0 Vv
DGND2—-DGND1 Oto 6 vV
® Digital input voltage VI DGND1-0.31t0 VcCc+0.3 Y
VCLK DGND1—-0.3t0 Vcc+0.3 Y
¢ input voltage (VSET pin) VSET VEE—0.3 to VEE+2.7 \Y
* Qutput current (VREF pin) IREF —~5t00 mA
* Operating temperature Topr —20to +75 °C
® Storage temperature Tstg —55t0 +150 °C
* Allowable power dissipation PD 1.27 w
Recommended Operating Conditions
Single power supply
tem Symbol Min. Typ. Max. Unit
Ve, DGND2
AGND1, AGND2 4.75 5.00 5.25 v
Supply voltage DGND2— AGND1
DGNDz— AGND2 —02 0 02 v
AGND1— AGND2 -0.1 0 01 Vv
Digital H level VIH, VCLEH 20 VCC v
input
voltage L level ViL, VoKL DGND1 1.0 \Y
VSET input voltage VsET 0.70 084 1.0 v
VREF pin current IREF -30 —-0.4 mA
Tewi 10 ns
Clock pulse width*
TPwo 10 ns
*Note) See Fig. 6. Timing chart
Dual power supply
Item Symbol Min. Typ. Max. Unit
vee 475 5.00 5.25 v
VEE —55 5.00 —4.75 v
Supply voltage
DGND2— AGND1
DGND2 — AGND?2 —-02 ° —02 v
AGND1— AGND2 -0 0 0.1 v
Digital H level VI, VeLks 20 Vee v
input
voltage L level VIL, VLKL DGND1 1.0 v
VSET input voltage VSET -430 —416 | —400 Vv
VREF pit current IREF -3.0 -04 mA
Trwi 10 ns
Clock pulse width
Tewo 10 ns
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Pin Configuration (Top View)
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Pin Description

No. Symbol Equivalent circuit Description

AGND1 @

1 VREF Internal reference voltage output pin 1.2 V (Typ.)
An external pull down resistance is necessary.
For reference see Notes on Application 1 on
page 15.

g

VEE @—

2 AGND1 Set to Analog Vcc for single power supply and
to Analog GND for dual power supply. Connect
to AGND2 and use,

3 AGND2 Connect to AGND1

acNDz (3)-

Ro
4 Aout Analog output pin
VEE (23
Set to Digital Vcc for single power supply and
5 DGND2 to Digital GND for dual power supply.
6 vce Digital Vcc¢
7 DGND1 Digital GND
8 NC Non-connection

9 CLK Clock input pin
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No. Symbol Equivalent circuit Description
vee (&)
10, 12, D7, De, Digital input pin
15 to Ds to Do 10.12 D1 to MSB, Ds to LSB
20 15 to 20
DGND1 @
11,13, NC Non-connection
14
21,22 NG l\\l/gé\ connection pin. But connect to AGND or
23 Vee Set to Analog GND for single power supply and
to VEE for dual power supply.
AGND1 o
24 VSET Bias input pin

vee G3)

Normally set VSET — VEE to 0.84V. For reference
see Notes on Application 1.

See the Application Circuit for reference.
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Electrical Characteristics {Ta = 25°C)

Single power supply

Vee = DGND2 = AGND1 = AGND2 = 5V, DGND1 = VEE = 0, VSET = 0.84V

Itemn Symbol Test condition Min. Typ. | Max. Unit
Resolution n 8 bit
Maximum conversion speed fmax RL>10k (), CL<20pF 35 MSPS
Linearity error EL —-05 +0.5 LSB

RL > 10K
Differential linear error ED -05 +0.5 LSB
Full scale output voltage VFS RL> 10K 2 09 1.0 1.1 v
Offset voltage® Vos RL>10K () o 4 10 mV
Qutput resistance Ro 290 350 410 [§]
RL>10K (1
Power supply current lcc REF = — 400pA 32 40 48 mA
Digital H level 1[5 0 5 LA
input ‘
current L ievel L — 400 0 A
VSET input current ISET -3 0 A
Internal reference output -
voltage VREF IREF = — 400pA 1.17 | 125 1.33 v
Accuracy output voltage range Voc RL> 10K} 0.5 1.0 1.5 vV
Set up time 1s 10 ns
Hold time th 2 ns
Propagation delay time teD RL>10K 1" ns
RL> 10K}
Glitch energy GE felk= 1 MHz 30 pV-s
Digital lamp output

*Note) Vo5 = AGND2—V255 (V255 is the output voltage when full input is at high level)
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Dual power supply
Vee = 5V, DGND1 = DGND2 = AGND1 = AGND2 = 0, VEE = — 5V, VSET — VEE = 0.84V

tem Symbol Test condition Min. Typ. | Max. Unit
Resolution n 8 bit
Maximum conversion speed fmax BL> 10k {}, CL<20pF 35 MSPS
Linearity error EL —-05 +0.5 LSB
RL > 10 K{}
Differential linear error ED —~0.5 +0.5 LSB
Full scale output voltage VFS RL> 10K} 09 1.0 1.1 v
Offset voltage Vos RL> 10K} ¢ 4 10 mv
Output resistance RO 290 350 410 9}
lcc 24 30 36 mA
RL>10K 2
P !
ower supply current - IReF = —400pA
: : 40 50 60 mA
Digital H level IH 0 5 MA
input
current L level L —400 C pA
V/SET input current 1SET —3 0 A
Internal reference output _
voltage VREF IREF = — 400uA —3.83]| -3.75| —-3.67 3
Accuracy output voltage range voc RL>10K) 0.5 1.0 1.5 v
Set up time ts 10 ns
Hold time th 2 ns
Propagation delay time tPD RL> 10K} 1" ns
RL>10K 02
Glitch energy GE fotk = 1 MHz 30 pV-s

Digital lamp output
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Input/Output Chart {when cutput full scale voltage at 1.00 V)

Table 1
Input codé Qutput voltage (Single supply)| Output voltage {dual supply}
MSB LSB
1 1 1 1 1 1 1 1 vce — OV
1 0 0 0O 0 0 0 0 Vee —0.5V — 0.5V
0 0 9] 0 0] 0 0O 0 Vee — 1.0V - 1.0V
Electrical Characteristics Test Circuit
DC characteristics
—o ms®) Dv[ N jveer
_g De VSET
o 12 24 3K
o Ds 15 53] VEE T .
O O_—E
2 AGND1 m
AGND2
O LSB
o (LSB} Do 20 3 o
—0 Vee
6 ;
DGND1
AouTt
" ” ! 4 DGND I C
CLK . 2 .
TTL level CLK | > 5 - o—

CXA1106P/M

e Ld byl

Singte power supply Dual power supply D Vce AVce DGND AGND  VEe
Fig. 1
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Test Circuit for Maximum Conversion Speed

T
M D7 VREF
{MSB) . - 10 1
6 T
8-bit > 12 24 [V3E 3K
Ds 047
counter - 15
TTL 23 Vee | -
Latch
output) E}
LsB R 2 AGND1
B, Dola 5 | AGND2 N .——1
Ve
6 Oj’
/Y T—
DGND Digital lamp
! 7 waveform
occurrence ,
Oscilloscope
4 |A0UT RN = 1M
CLK DGND2 Cin = 10pF
= 9 5 BW = 20MHz
CXA1106P/M I E
35 MHz
TTL level
Square waveform
Timing between CLK and Data
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Fig. 2
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Test Circuit for Set-up Time, Hold Time
Ny
D7 VREF
{MSB) = 10 1|
6
8-bit - 12 | VsET
D 24 3K , ;
counter 18 > 15 0.47¢
(7L 23 |VEE T o
Latch -
output) 2 AGND) E_L]
{LSB) AGND2
-~ VDO 20 3 o "—1
cC Oj
A 6 ‘
Digital lamp
DGND» waveform occurrence
7
Pulse 4 Aout / »| Oscilloscope
generator Rin = 1M}
1 MHz TTL Cin = 20pF
LK DGND2z2 In P
T L C 9 | 6 BW = bMHz
controlling
Pulse
generator l——L FET probe }——u Oscilloscope
1 MHz TTL Rin =500
Cin = 10pF
Lo FETprobe f———+gW = 200MHz

O—.—
Single power supply

—o\;:

Dual power supply

Fig. 3
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Test Circuit for Glitch Energy
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(MSB) . > 10 i
6 VSET
. - 12
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(TTL 23 bvEE T 5
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{LSB) Do 20 . AGND2 A 'ﬂ
Vee
?ﬁ 6 Oj
F Y
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4 [RouT | Rin = 1M
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Fig. 4
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Test Circuit for Propagation Delay Time

D7 7
- 10 ] VREF
6
12 VSET
Ds 15 24% 3K ' ;
l 23lvee T o
AGND E]
1/2 Divider 2 GND1
Do
20 AGND2
vee 3 O ;
A 6 01
DGND1 5
5 DGND2 N *—7
. CLK g 4| AoUT
CXA1106P
CLK FET probe Oscilloscope
10 MHz Rin = 5001
TTL level Cin = 10pF
Square waveform 7{ FET probe I—* BW = 200MHz

Timing between CLK and Data
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Fig. 5
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Operation

Timing chart
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Application Circuits

Single power supply

/
8-bit
Digital
input
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Notes on Application

1. Setting of VSET Pin {Pin 24)

The full-scale voltage of the D/A output is determined by VSET input voltage. As about {1.2V - VEE)
DC voltage is generated at VREF pin (Pin 1) by connecting an external resistor from VREF pin to VEE pin
{Pin 23), divide this voltage using resistors and apply it to VSET pin as Fig. 7.

(Example of usage)

Single power supply
O |
Dual power supply | AGND

VEE

Fig. 7
The full-scale voltage of the D/A output can be determined from the following equation.
VFs = 1.2 (VSET - VEB) (RL > 10K, 0.4V < VseT < 1.2V)

Select an external resistor R {Connected to VREF pin) so that IREF {current of an external resistor) is
within the value indicated as the Recommended Operational Conditions {—3 mA < IREF < — 0.4 mA).

2. Phase relation between Data and Clock

To make the best use of the inherent characteristics of this D/A converter the phase relation between
the data and clock applied from the exterior, should be properly set.

Set up time {ts) and Hold time (th) should be as indicated in the Electrical characteristics. For ts and th
refer to Fig. 6 in the Timing Chart.

Also, set the clock pulse width according to the Recommended Operating Conditions.

3. D/A output pin Load
Receive the D/A output stage at high impedance, so as to obtain

Re > 10KQ
CL< 20pF

4. Noise reduction
Refer to the following notes in order to minimize noise contamination that occurs from outside the IC
and penatrates D/A output.
® The power supply line and ground line should be made as wide as possible when fixed to the print-
ed circuit board. Analog and Digital circuits should be separated.
® Connected a bypass capacitor between each of DVcc (Pin 6) and DGND1 {Pin 7); AGND1,2 (Pins 2.
3) and VEE (Pin 23); VSET (Pin 24) and VEE (Pin 23), respectively.

— 15 —
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Full-scale output voltage Vis and VSET
(Single power supply}

AL > 10K}
Ta = 25°C |
20| Vec = DGND2 = AGND1 /)
= AGNDz = 5V
| DGND = Vee =0
//
- 7
2 /!
2 4 RL = 3300
> 1.0 ,/ o
/ ’z/
// //
A
0 1.0 20
VSET [V]

Full-scale output voltage VFs temperature
characteristics {Single power supply)

1.02
O
Q
T}
o
.00
N
[ ey
> \‘_\
T
% 05 ™
= Vstr = 0.84V
© IREF = —400uA 4
= Vee = DGND2 = AGND:
0.96 = AGNDz = 5V ]
DGNDY = Vee = 0
AL 2 10k ]
-20 Q 20 40 &0 [:1s]

Ta-Ambient temperature [°C)

Output offset voltage VOS temperature
characteristics  (Single power supply)

Vos [mv]

30
2.5 = st
| et
——
2.0 — e
-
1.5 VseT = 0.84V E
IREF = —400uA
vee = DGND2 = AGNDh 4
= AGNDz2 = 6V
1.0 DGND1 = Vee =0
RLZ 10k0
- 20 0 20 a0 €0 8O

Ta-Ambient temperature [°C]

Ta-Vrs / Vrs (25°C) VFs [V]

vos [mv]
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Full-scale output voltage VFs and VSET-VEE
{Dual power supply}

[

SE°C RL > 10k {1
Ta = 25°
2_0_VCC=5V /

DGND1 = DGND2
= AGND1 = AGND2 =0
VeE = — 5V

//

" 4

RL = 33001

/

/

L/’

/w'

4] 1.0 20
VSET — VEE [VI]

Full-scale output voltage VFs temperature
characteristics {Dual power supply)

1.02
(I e]e]
R
™
e.
% VSET-VEE = 0.84V
IReF = —400pA 4
Vce = 5V
056 DGND1 = DGND2 = AGND:
‘ = AGNDz2 = 0
VeEE = — BV
RL 2 10k}
| | ] J | ¢
-20 0 20 20 60 80
Ta- Ambient temperature [°C]
Qutput offset voltage VOS temperature
characteristics {Dual power supply)
3.0
et
2.9
L]
|
2.0 p
VseT-Vee = 0.84V
1.5 IREF = — 400uA 7
veo = 5V
DGND1 = DGND2 = AGND1 "
= AGND2 = 0
1.0 Vee = — 5V -
RLZ 100
-20 o] 20 40 60 80

Ta-Ambient temperature [°C]
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VREF [V]

Threshold voltage Vth of digital input temperature

Internal reference

voltage VREF temperature

characteristics {Single power supply)
Iner = —400uA
1.260 Vee = DGNDz = AGND1
= AGNDz2 = 5V
DGND1 = VEE = 0 ]
1250
— -...,_\
1,240 o
1.230
-20 o] 20 40 60 80

Ta-Ambien

characteristics

Vth [Vi

Vos [mV]

t temperature [°C])

{Single power supply}

Vee = DGND2 = AGND1
= AGND2 = 5V -
DGND1 = VEE = 0
2.0
.
\\\_
\
1.5
. —
]
-20 o) 20 40 60 a0

Ta- Ambient temperature [°C)

Output offset voltage VoS to Supply voitage

(Single power supply)

—t— !

3

2
Ta = 25°C
Vser = 0.84V 1
vee = DGND2 = AGND:y

1 = AGND2 b
DGND1 = VEE = O
RLZ 10k0) 1

S N B
a5 50 55
vee [v]

Internal reference voltage VREF temperature

characteristics

{Dual power supply

)

IneF = —400uA
1.260 Voo = 5V |
DGND1 = DGNDz = AGND:
= AGND2 =0 |
VEE = — 5V
"2_' 1.250
1w
i
= ---h"-.
1240 —
1.230
-20 0 20 40 60 BCG

Ta-Ambient temperature [°C]

{Dual power supply)

2.0

Vee = 5V
DGND1 = DGNDz2 = AGND1

VEE = — 5V i

= AGND2 = 0

Vth [v]

-29

o

20

a0 60 80

Ta- Ambient temperature [°C])

Threshold voltage Vth of digital input temperature
characteristics

Qutput full-scale voltage VFs to Supply voltage

(Dual power supply)

1.050
., l.ooo —
2
v
L
> 0850
Ta = 25°C
VSET = 0.84V g
vee = DGND2 = AGND1
0.900 = AGND2 N
DGND1 = Vee = O
RL 2 10k} i
I
a5 50 55
vee [V)

—17 —
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Internal reference voltage VREF to supply voltage

(Single power supply)
Ta = 25°C
1 260 IreF = —400pA -
vce = DGNDz = AGND»
= AGND2 —
DGND1 = Vee = 0
1250
2
[V
w
[+
= 1240
1230
45 5.0 55

vee (V)

—18—
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Package Qutline Unit : mm

CXA1106P 24 pin DIP (Plastic) 400mil 2.0g
=
30,2184 >
N
24 13 =
alulclalalalulalalala) p '
Dioo f
B Py
o 2 J 0'to 15°
| 0 R I ) 4y A A [ Wy A N D N NN R
1 12
254
z 9o
— | OO
= |+
0|
O] m
[ 1
N
|
0.5 04 Z
o
122977 ” DIP-24P-01
CXA1106M 24 pin SOP (Plastic) 300mil 0.3g
15.02804 185 %4
24 13
ARRBAAARARAAR Arlods |
<.
asl 5 r_ 0.12855
-+ 1 [0)] cj
g ~ 0w
O
1 \"""
HHEHEEBEEHHHEE S
1 12 g
0.45%04 127 02835| %
' e

SOP-24P-L01
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