SONY.

CXA1096M

8-bit 20 MSPS Flash A/D Converter (TTL 1/O)

Description

The CXA1096M is an 8-bit 20 MSPS high
speed A/D converter IC. This IC is suitable for a
wide range of applications where A/D high speed

operation is required.

Features

¢ Resolution

e High speed operation

& \Wide band analog input

e Low input capacitance

s Low power consumption

¢ 1/O level

¢ Two ways of power supply

8-bit +1/2 LSB
20MSPS

BMHz (— 3dB)
30pF (Typ)
390mwW (Typ.)

TTL

(Single +5V or dual +5V/—5.2V}
e Sample and Hold amplifier not required
e Binary or Two’'s complement mode

e Over range output

Function

8-bit, 20MSPS flash A/D converter

28pin SOP(Plastic)

Structure
Bipolar silicon monolithic IC

Applications
¢ Digital TV
¢ High speed signal processing
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Absolute Maximum Ratings {Ta = 25°C)

¢ Supply voltage VcCc—DGND Oto +6 i
VEE— AGND Oto -6 v
AGND—DGND Oto +6 v
® Input voltage(analog) VIN VEE to AGND +0.3 v
® Input voltage (reference) VRT, VRB, VRM VEE to AGND +0.3 i
| VRT — vra | 25 v
® Input current (VRM) IVRM —3 to +3 mA
* Input voltage {digital) CLK, MINV, LINV DGND—~0.5 to Ve \'
* Storage temperature Tsty —55 to +150 °C
® Allowable power dissipation PD 0.83 w
Recommended Operating Conditions
* Supply voltage VCC, AGND 4.75t05.25 Vv
(Single supply) DGND, VEE 0 v
{Dual supply) Vvece 475 10 5.25 \Y
VEE —~-55t0—475 v
DGND, AGND 0] \Y
® Reference input VRT AGND — (.1 to AGND +40.1 Vv
VRB AGND —2.2 to AGND — 1.8 \'4
* Analog input VIN VRB to VRT
® Clock pulse width TPwi 35 (Min.) ns
TPWO 10 (Min.) ns
* Operating temperature Topr —20to +75 °C
— 43 _

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5792612/CXA1096M.html

SONY:

CXA1096M

Pin Description and Equivalent Circuit

1
No. Symbol Voltage Equivalent circuit Description
vee
1
-- x )
8o 11 DOto D7 TTL Digital data output pin
20t023 ___C) m@ DO ILSB) to D7 {MSBI
5 @08
Deno B
16 OR BT Over range output pin
12,18 DaGnD GND Digital GND
Separated from AGND
13,17 Vee 5V {Typl Digital power supply
GND
14,15 VEE [Single gapplvl Analog power supply
{Dual supply)
veo
y 3
tox Input pins for output
@ 126 14 ] polarity inversion of DO
y {LSB) to D6 (See the
19 LINV TTL ][ y tnput-Output Reference
; and Qutput Format)
- when open “17 s
“Ibenn maintained
vie
3
24 CLK TTL 4 Clock input pin
4
4
_lDawp
vic
SV (Typ) Reference voltage
25 VRT (Single supply) JAcwo (Top}
P GND N
27 VRATS {Dual supply! Reference voltage sense
[Topl
—_— 3 .
o
3V {Typl ] sexn b
4 v (Single supply) O MW b=4 Reference voltage
R —2V{Typ) g {Bottorm)
[Dual supply} | o
l 0.0 5
2 VRBS ; _ Reference voltage sense
* mnczv 001u {Bottom)
* 1l
)
4V (Typ} i ”II ! Middle point of reference
5 v {Single supply) k& voltage can be used as
Am — 1V {Typ) the compensation pin
{Dual supply} for lingarity
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CXA1096M
No. Symbol Voitage Equivalent circuit Description
5V (Typ.)
{Single supply)
3.26 AGND GND Analog power supply
(Dual supply)
[ l!o
ry
vr Analog input
1,28 VIN VRT to Vrs ] Pin 1 and 28 should
z be connected together.
$
vee
vee
ry 3
@ 160 | Input pin for output polarity
W—ig : "
. inversion of D7 {(MSB)
7 Miny TTL 1 y when open “1" is

A A maintained.

4
D awp
vee
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Input-Output Reference and Output Format

MINV 1 1 0 4]
LINV 1 0 1 0
Vin | Step
OR MSB LSB| OR MSB LSB1 OR MSB LSB|{ OR MSB LSB
AGND 0 C0O0 00| 0 011 1110 100 0010 111 11
O {1 000..-00|1 O11---11 1 100---0011 111---11
1 1 00.-.-0111 011---10|1 100---01 1 111---10
AGND | 127 |1 011:- 11 1 0 Q011 111:- 11 1 100---00C
—-1v|128l1 100---00|l 1 111-.-11 {1 000O---00] 1 Ot1---11
254(1 111...10]1 100--011 011---10| 1 000---01
AcND [ 266011 111.--11 1 100---00 (|1 011 11 1 000Q ---00
vl b
1 111 1111 100---00| 1 011 11 1 000---C0
OR
™
0 |
[
4.
I
24 EOT
| —-{‘a—lLE(LSB)
|
i
| N 1(LSB} Ideal
| N
1264 | 1
I
127]
|
128 : L L
| Al
|
! DLE = A-1 LSB)
i EOB.
| -
|
|
2541 |
{
255 L .
AGND AGND - 1V AGND — 2V
VAT VRTS VRM VR8s VRe
Vin|

1: VK, VOH
0: Vi, VoL
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Electrical Characteristics Vcc = +5V, DGND = 0V, AGND = +5V, VEe = ov,
(Single supply) VAT = +5V, VRB = +3V, Ta = 25°C
Item Symbol Test condition Min. Typ. Max. Unit
Maximum conversion rate Fc ;‘:JI:' : :’C/tf EV1 KHz 20 MSPS

Supply current Icc + lee 56 71 91 mA
Reference pin current IREF 11 15 18 mA
Analeg input bandwidth BW 8 MHz
Analog input capacitance Civ VIN = 4V + 0.07Vms 30 35 pF
Analog input bias current ITY] VIN = 4V 15 50 110 RA
Reference resistance (VRT to Vrs) RREF 130 0
VRT Eov 8 13 19 my
Offset voltage
VRe Eos 4] 5 11 mV
ViH 2.0 v
Digital input voltage
ViL 0.8 \Y
IiH ViH = 2.7V 0] - 100 —-150 pA
Digital input current Vce = Max.
he Vit = 0.6V -0.1 ~-0.32 | -05 maA,
VoH IoH = —500.A 2.7 3.4 \%
Digital output voltage Vee = Min.
VoL loL = 3mA 0.5 v
TowH 15 19 22 ns
Output data delay LOAD 1
ToHL 22 27 31 ns
Non linearity EL *1/2 Lsae
Fc = 20 MSPS
Differential non linearity €o VIN = 5 to 3V +1/2 LSB
Differential gain error DG 1.5 %

NTSC 40 IRE mod. ramp,
Fc = 14.3 MSPS

Differential phase errar DP 0.5 deg.

Aperture jitter Eap 30 ps

Sampling delay tds [ 7 9 ns
- 47 -
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Electrical Characteristics veeo = +5V, DGND = OV, AGND = 0OV, VEE = -5V,
{Dual supply) VRT = OV, VR = — 2V, Ta = 25°C
Item Symbeol Test conditicn Min. Typ. Max. Unit
. . Vin = 0to -2V
Maximum conversion rate Fc Fin = Fore — 1 kHz 20 MSPS
lcc 7 10 14 mA
Supply current
lee 50 62 78 mA
Reference pin current |REF 1 15 18 mA
Analog input bandwidth BW 8 MHz
Analog input capacitance Cin ViN = -1V + 0.07Vms 30 35 pF
Analog input bias current IIN Vin = —1V 15 50 110 nh
Reference resistance {(VRT to VRB) RREF 130 Q
VRT EoT 8 13 19 mV
Offset voltage
VR8 Eos 0 5 11 mvV
VIH 2.0 v
Digital input voltage
ViL - 0.8 v
liK ViH = 2.7V Q -100 | —180 wA
Digital input current Vee = Max.
I Vi = 0.5V -0.1 -0.32 -0.5 mA
VOH loH = —500uA 2.7 3.4 v
Digital output voltage Vee = Min.
Vou fo. = 3mA 0.5 v
ToLH 15 19 22 ns
QOutput data delay LOAD 1
ToHL 22 27 a ns
Non linearity EL +1/2 LSB
Fc = 20 MSPS
Differential non linearity £0 VN = 0to -2V +1/2 LSB
Differential gain error DG 1.5 %
NTSC 40 IRE mod. ramp,
Differential phase error pp Fc = 14.3 MSPS 0.5 deg.
Aperture jitter Eap 30 ps
Sampling delay tds 5 7 9 ns
— 48 -
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Application Circuit and Electrical Characteristics Test Circuit

Single supply
1) +av +5v
Vin
—0
Analog input
5 to 3V
+3V Oo——————
CLK
——0
MINV O_L
D7 o581
06 0—
Dso LINY
D4 o—
b3 o
D2 0—
DI o~
po o ltsB
7
Dual supply
+r?v
\Ilu4
Analog input
Oto —2Vv
~2vo—
CLK
—0
val
D7 oiMSBI
o6oO—m———
L Likv
peo—
D3 0—
D2 -
D1 o—
poolLSE!
# l r
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—

1 S1:ONifA<B

. : S2: ONif B <A
‘ . .
] Non linearity . o
1 . Differential nan linearity ( Testcircuit
11
-v |
L1
A<B A>B
Cemparaotor
VIN pDuT .a Be 8
cxaoaem| As s |2 Butter
A B
—{ AD 8o
u" wyw
: f b 000--00
DVM{ cLK (20MHz) 8f m'?--to
f Controler
ree Error rate
Fc .
b gl L
s6. €X202024-1 . D Coure
Aawo -2V
1
: S e AR e obit
OXAS + 1 + '
22 [ $
1001 Ao — Aswp ECL 620
NTSC ‘ i .
Signal - | moduiation ’:':'
Seurce ¥ BURST -82v CLK
f
-0 Mne -AGHD - 2V v {g.ﬁ’
620 "
TTL \
8.0 | * ]
cw [Fc . I } o tav

Maximurmn conversion rate
Differential gain error Test circuit
Differential phase error
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2)
Single supply Dual supply
+5v +8v
(;'CC (Eln
A)—o+4v
™
1
2
3
+3v o—B)—+—(a +8v
IngF B J1
3
7
8 1
9
&
1
L p

b
il -
-8V
Note} VIN pin is connected to VRT pin for IcC and Iee measurement.
Supply current
Analog input bias current | Test circuit
Reference pin current ]
+ 58V
Amp
0SC 1 2K0
& Vari-
able Vin To
8 Logic Output
* Ir (A 7 Analizer Pin
CLK
1024
oscz Somples 15pF 1$2076
TTL
buffer
Oscillo
Scope

LCAD1 Test Load for Qutput data delay

Aperture jitter o
Sampling detay Test circuit

- Bl —
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3)
Vee Min Veeo Min
Ve Voo
Asuno——: VRT Amoo__: VRT
vin Lo Vin Jom
aGno-2Vo— - Jvge ‘ aeNO-2VO— ——{Vre
L ——cx + gL —fcx
VoL — MINV Vow —_—
) en{ MIN V = —
P —JLINV LINV +
DGND DGnD
rJr ” ” l

Test circuit of digital output voltage (DO to D7, OR)

Voo Max Veo Max
Vee Vce
| — — *
(L pa fp—— S DO ——
Yin —— > Open ViL f—— ¢ Open
07 fp_ o7y
DoND Denp
Test circuit of digital input current (CLK, MINV, LINV)
Timing Chart
+
N N+ .
. N+2
Analog input 1 \__/

Vin —= tds \

1
/—E\H—J\iwo; L\--—-/
1 ,
1.4V
Clock oL — :
Data putput _ ! /\ :
Data out /\ N 1.4V N N+ 1
\ I
l
. 1
1
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Notes on Application

1. Each of DGND pins (12, 18) and each of VcC Pins {13, 17} are divided in internal circuit. All of the
pins should be connected to respective PCB patterns.

2. Layout of the analog and digital sections should be separated to reduce noise effect.
VEE pins to AGND and VCC pins to DGND should be bypassed as closely as possible by means of
1uF and 0.01uF capacitors.
For the 0.01uF, a ceramic chip capacitor should be used.

3. The input capacitance of the analog input is much smaller than that of the Flash Type A/D conver-
ters in use so far. It is necessary to use an amplifier with sufficient band width and driving power.
Pins VIN (1, 28) are divided in it, so they should be connected together. When driving with a low
output impedance amplifier, parasitic oscillation may occur. This can be prevented by introducing
between the amplifier output and A/D input a small resistance of 2 to 10} with smaller induc-
tance, in series. And, that also each VIN pins are divided with small resistances (shown in the Appli-
cation Circuit} is effective.

The amplifier output and A/D input should be connected as closely as possibie.

4. Voltage between VRT to VRB is equivalent to the dynamic range of the analog input. VRB pin
should be bypassed to AGND by means of 1uF and 0.01uF capacitors.
Through bypassing VRM pin with a 0.01uF capacitor to AGND, characteristics at high frequency
become more balanced. Also, VRM pin can be used as a trinming pin for more precise linearity
compensation.

5. CLK line should be wired in short distance and that should be separated from the other section to
reduce the inductive.

6. Analog input signal is sampled at the positive going edge of the CLK, and a corresponding digital
data appears to the output parts at the negative going edge with a short delay time (TDLH, TDHL).
K digital data will be latched externally, it should be latched at the negative going edge. (See the
Timing Chart)

7.1t is recommended to connect free pins to AGND for prevention of noise effect.

FFT data

F3= 20.408(MHz) Fil= 1.26@(MHz)

(48 | 1224 Point FET

g5 Aln | = -.43 (dB)
SR |« 46.25 (dB)
L Efe Bite 7.39(b1ed

—28 }
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Fc max vs. Ambient temperature CIN vs. VIN - Input DC level
40 T 50
Vce = + 5V
VEE= — 5V
.30 40
7
a
0 S .
2 — &
x 20 = 30 ———— ]
@ Z
E &
(&)
('8
10 20
0 10
—25 3] 25 50 75 0 _1 -7
Ta - Ambient temperature (°C) VIN - Input DC Level (V)
Icc vs. Ambient temperature IEE vs. Ambient temperature
20 . -100 .
Vce= +5V Vee= + 5V
Vee= -5V Vee= -5V
15 -80
I <
g w0 E  _eo0
- w
Q L
s} T
5 -40
0 -20
- 25 0 25 50 75 -25 ) 25 50 75
Ta - Ambient temperature (°C) Ta - Ambient temperature (°C}
TowH, TpHL vs. Ambient temperature tds vs. Ambient temperature
40 T 20 T
Vee= + 5V Veo= + 5V
VEE= — 5V Vee = — 8V
30 15
— _._--—-‘
g M‘-—'——-—"‘"’
E —'—'—.—- —
- W
T [ =
g 20 LT o 10
T | E
I I
2 T
‘_.
10 5
0 )
-25 0 25 50 75 -25 0 25 50 75
Ta - Ambient temperature (°C) Ta - Ambient temperature (°C)
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SNR vs. FIN Effective bit vs. FIN
VinN=Fs Vee= + 5V VIN=Fs VEE= + 5V
50 VEE= -~ 5V .} 8 VEE= — 5V
Ta=25°C ~_ Ta=25°C
\ 7 ~]
S 40 S~ £ 6 T~
o \ ¢ Fc=2®
5 3
30 Fc = 20MH+z g 4
w
q
20 2
o 5 10 0 5 10
FiN (MHz) Fin (MHz)

Package Outline Unit . mm

28pin SOP(Plastic) 375mil 0.6g

R 180741 23 '8
”ﬁﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁﬂfr—jﬁ O]
;S?'f} : 0.1°88s
= . 2
TEUPEREOIEONIE . - &3
045204 || " li2q 015 8hsl_

SO0P-28P-LOZ2
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