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SONY:

“CXA1276K

8-bit 500 MSPS Flash A/D Converter

Preliminary

SONY CORP/COMPONENT PRODS

Description

The CXA1276K is a 8-bit ultrahigh-speed flash
A/D converter IC capable of Digitizing analog sig- -
nals at a maximum rate of 500 MSPS. The digital
I/O levels of these A/D converters are compatible
with the ECL 100K/10KH/10K. )

Features :

® Differential inearity error: + 1/2 LSB.or less

® Integral linearity error: + 1/2 LSB or less

¢ Built-in integral linearity compensation circuit

o Ultrahigh-speed operation with maximum conversi
rate of 500 MSPS (Min.)

¢ Low input capacitance: 16pF (Typ.)

® Wide analog input bandwidth: 250MHz
(Typ. for full-scale input)

 Single power supply: ~5.2V

® Low power consumption: 2.2W (T yp.)

¢ Low error rate

® Good temperature characteristics -

® Capable of driving 50 Q loads
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Structure,
Bipolar silicon monolithic 1C

‘Applications

® Digital oscilloscopes

‘® Radar , o

® Other apparatus requiring -ultrahigh-speed A/D
conversion o

nected internally).
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SONY: .. SONY CORP/COMPONENT PRODS Guzrex
, | . , T-51-10-08
Absolute Maximum Ratings (Ta=25°C) . i
 Supply voltage AVeg, DVee o —7t0+0.5 \
e Analog input voltage VN 2710405 v
o Referehca inputyoitage VRT, VRB, VRM ) AVEEt0o 405 V
' - ) [VRT—Vns| 25 v
e Digital input voltage MINV, LINV . . —41t0+05 \4
‘ CLK, CLK .~ DVeeto+05 V
o . |cLK - CIK| ‘ 27 \;
e Vam pininputcurrent ©~ ~  IveM -3to+3 mA
o Digital outputcurrent ~~ IDo to 1D7, IOR, 1Do to D7, TOR -30t0 0 mA
® Operating temperature - - Ta: ) —25t0+100 °C
S Te o 25104125 T
e Storage temperature - Tstg . -6510 +150 h o
. Operating Conditions Min.. Typ. Max. Unit
® Supply voltage ) AVee, DVEe -55 -52 495 V
- T 7 AVee-DVee’ -0.05 0 0.05 \%
, " AGND-DGND 005 0O 005 V
& Reference input voltage Vet T -0.1 o 01 v
. VRB - c. 22 -20 18 \Y
® Analog input voltage ‘ ViN ’ Vre ) . Var
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Block Diagram =511 0-08
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SONY SONY CORP/COMPONENT PRODS Cxararex
’ T-51-10-08
Pin Description :
' Standard
. PinNo. | Symbol | 1/O | voltage Equivalent circuit Description
) level
i D GNDt
D Polarity selection for LSBs.
, o % b 4 | (Refer to the table of Input voltage
1 LINV | ECL < 3r =3 vs. Digital output)
LINY Sr S - L level is maintained with left
® 3 open.
- °r® - 1.3V
oMy Polarity selection for MSB
A 4 {Refer to the table of Input voltage
37 MINV 1 ECL PPN r vs. Digital output)
: I L level is maintained with left
ver i
©— Analog reference voltage (Top)
6 |V b ra g ©vTp)
: O-w—1 |
yars > :
5 VRTS o | ov b Reference voltage sense (Top)
Va3 - . Reference voltage mid-point
18 VAM I | Vre/2 EOD—W—ZT > comparator It can be used for linearity
v compensation.
31 Vres O -2v s ra EL- Referénce voltage sense (Bottom)
o 2rs2
30 | Vre 1| -2v @& Analog reference voltage (Bottorm)
van B - )
. AGNDQ,M,W,!Q,ZZ,ZT
15 V vint D
16 INt @_1
VRrs ® g TocComs Analog input
I to & > Oto 127 All of the pins must be wired
20 Vees E I % 12810258 externally. ‘
21 Vinz vinz & ®
DGND 1
e
D 3
35 | CLK | | ecL | @<X%X 2 CLK input
€— r2
cLx rg
&>
[
(]
I W Complementary CLK input
36 CLK i ECL Ves (—1.3V) is maintained with left
. open.
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SONY _ SONY CORP/COMPONENT PRODS . CXA1276K
| T-51-10-08
’ T Istandard .
Pin No. | Symbol | 1/O | voitage . Equivalent circuit : Description
- ’ level : :
39 Dr ‘ MSB and complementary MSB
- 38 Dr .0 i EcL ’ - : otitput
o | 2 |o]Ex
- - - . . DGND2
pid 2 |o| e 88
= < A4
50 Ds . T iz : ’
o o | e J
49 Ds o 0} Di to De: Output
56 Ds . O D‘ to De: Complementary output
55 . |.© ECL 5
.59 Dz o | EcL | -
58 Dz F W ¥
64 D1 42-G9
63 . E ° ECL v ) k Dvu_é_é
66 Do ) _ o LSB and complementary LSB
65 Do O|EL ] - output
68 OR o | EcL Overrange and complementary
67 OR ) - Overrange output - )
2,3, A GND
7,8, : . O DGND 1 Analog supply g
12,28, | AVee* -5.2v O D GND 2 | Internally connected wnth DVee
29,33, | - N& (resistance : 4 to 6 Q).
34 >
9,14, .
17,19, | AGND* - ov tnternat Internat - | Analog ground
22,27 Anclog Digltal .
d Circuit Clreuit
42, 48, DVee* o) Digital suppiy
57 62 EE -5.2v 41060 o Internally connected with A\(Ee
el > @ Di (resistance : 4t0 6 Q ).
@
45?‘;, o | DGND1* ov SO © € Digital ground
54 g0 | DGND2* ov Avee e Digital ground for output drive
4'1;0'2;1' No connect pins
24 25’ NC e ltis recommended to wire these
26,32 . pins to AGND. ‘
No connect pins
45 NC —_— . It is recommended to wire these
pins to DGND.

) * All of these pins must be wired to the respective external circiut.
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SONY ONY CQRF’/CONPONENT PRODS CXAT2TEK
_ ' ' T-51-10-08
Electrical Characteristics = " (AVee=DVee=-5.2V, Vv, Vars=0V, Vre, VRes=—2V). -
: fem ~~  |Symboll  Condition ovest [omin. | Typ. | Max. | Uni i
Resoluton <" - o B 8. bits |
DC characteristics T ' - -
Integral linearity error En Fc-500MHz il L +03 | 05| LsB
Differential linearity error - | Eov Fc=500MHz 1 +03 | 05| LsB [,
Analog input S e - :
Analog input capacitance CiNn - | ViIn=—1V+0.07VIms v i 16 pF
Analog input resistance RN LT |1 W T 100 | - kQ
Input bias current . I, Vin=—1V : P I |2 ' 820 | nA
Reference inputs . L : ‘ - '
Reference resistance Rrer : N . 110 ke
Frequency characteristic of | FrRer ) : I\ - ) 10 - . MHz
reference resistance E ) i LT . -
Residual resistance *2 r1 | r1 v - 0.6 Q
r2 {r2 B . v . 500 | - Q .
[ 2N < I ) i v 20 Q|-
r4 | r4 v 500 Qe
. v 5 |15 v | 06 Q
Digital inputs [ at : E
LogicHlevel -~ . |V WV |-1.165 . v
Logic L level’ | v . . v ~1.475| V
Logic H current ] input connected to GND v 100 nA
Logic L current o Input connected to -2V N \" -100 uA
Inpyt.capacitange . - . ‘< ] v 7 oF
Switching characteristics - T ' - ' :
Maximum conversion rate | Fc N L o 400 MSPs
Aperture jitter Taj RO R \'% 5 ps-
Samplingdelay :. | Tds s . v 1.0 ns
Output delay Tdo |- SR : v 20 ns
- H pulse width of clock - -1 Tewr: : s v 12 . ns
" L pulse width of clock - - - | Tewo s v 1.2 ns
Digital outputs . - | . R
Logic H level : Vot R=50Q ) ] -1.025 e vy |
. Logic L level Lo VoL Ri=50Q B " : Cor=1.6201 Vo
~ Output rising time Tr RL=50 Q v 1.0 ns
Output falling time Lij Ru=50 Q ) v 1.0 ns-
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SONY SONY CORP/COMPONENT PRODS =
. T-51-10-08
ltem - | Symbol Condition Sy eI:Isi ;1 Min. |- Typ. . MaX; A Unit
Dynamic characteristics
Ful scale input bandwidth o ViN=2Vp-p v ‘ 300 ‘MHz
Small-signal input - ' o
bandwidth ‘ ViIN=0.6Vp-p v 500 - MHz
S/N ratio ) e .
: { Input=1kHz, FS v 46 dB
Clock=500MHz
{ Input=99.999MHz, FS v 40 dB
Clock=500MHz :
Error rate i - Input=1kHz, FS [\ 1012 TPS *3
: i [ Error>16LSB
Clock=99.999MHz )
Input=62.499MHz, FS n 10-% [TPS*3
{ Error>16LSB
. Clock=-500MHz . : ]
Differential gain error DG }'NTSC 40 IRE mod. N ) 1.0 %
Differential phase error DP. ramp, Fc=500MSPS .\ . 0.5 deg
Overrange recovery time ) . v 1 1.0 ns
Power supply .
Analog supply current leea 1] 320 mA
Digital supply current leep ] 100 | ~MmA
Power consumption * 4 Pd ’ I 2200 mwW
*1 Testlevels

Joennees - All-quantity test over full operating temperature range (Tc=—25to +125°C )
|| REEREE All-quantity test at Tc=+25°C

-ee-- Sampling test only

V.- Design specifications

Vereees Typical values.only

*2 See Block Diagram
*3 TPS: times per sample

.
*4 Pd=leea » AVEE+IEED » DVEE+ M

RRerF

- 193 -

This Material Copyrighted By Its Respective Manufacturer



G2E D EE 3382383 0004245 50T EESONY

SONY SONY CORP/COMPONENT PRODS O
, ) T-51-10-08
Input Voltage vs. Digital Output
. b MINV 1 0 1 0
Vin* | Step LINV 1 ) 1 0 0.
OR| D7~ DO |OR| D7 DO |OR| D7 Do |OR| DO D7
ovv ol 000-00 (1] 100------ Qq_ 0 _011» ........ 11 0 LR R EEERER) 11
0 1 ooo ...... 00 1 100 ...... m 1 011 ...... 11 | 1 111 ...... 11
1 1] 000------ 01 |1] 100------ 01 |[1] O11------ 10 [1] 11100 10
v | o127 [1] ot 11 [1] 111 11 1] 000----- 00 | 1] 100----- 00
128 |{1| 100-----:00 ! 1| 000------ 00 1| 111------ 1 [1{ 011+~ 1
254 |1 111000 10 {1| 011------ 10 |1{ 100------ o1 [1| 000------ 01
_2V 255 1 111 ...... 11 1 011 ...... 11 1 100 ...... w 1 000 ...... 00
' 1 111e-eee 11 [ 1] o11----ne 11 |1} 100--:---00 | 1| 000------ 00

* Vrr=Vrrs=0V, Vam=—1V or Open, VRe=Vres=—2V

Timing Diagram

Analog in

CLK

< .

Digital out

><TQ%N+1

———L-I-— T¢
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SONY SONY CORP/COMPONENT PRODS _ Cxanzrex
T—51-70—08

]
Electrical Characteristics Test Circuit

Maximum conversion fate test circuit
Differential gain error test circuit
Differential phase error test circuit

ims
g
ov
-2V
Func.
Generator! !
s
L tex20202a-1) ¥
leOi .L
! 100 2 32
vin DUT 8, ece 8T | 1obit 3
R 20 [cxai2zek| Lateh |7 T o/A .
=
11 3
] oz ol
CLK} [CLK 5
NTSC { '
Signai -4.5v .
So!
uree Divider —o
2 1
. Vector Oscillo
SGCw) Scope Scope
Switch position : ;
1. Maximum conversion ‘rate bG.oP M:mmum gonversion
2. DG, DP rate
Integral linearity error test clrcuit
Differential linearity error test circult
%+v '
S2
-— =
!
N gt- | S1: A<B: ON
\y *a t Sz: A>B: ON
1
it N
. P!
—yv! 1
14
A<B A>8
Comparator
VIN our |- ,8
cxa27ek|7—™] As Be -&—lButfer
A1 B1
.;_— Ao Bo '_-‘-_ :
. 000--00
CLK {400MH z) to
111--110
Controller
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SONY SONY CORP/COMPONENT PRODS - oxarzme

Power Supply Current Test Circuit

Analog Input blas current test circuit

-s2v

‘T‘
A ) leeo
MMM
80
d p |
= CXA1276K — )
— 1 5 -2v
1 27
L]lor 26
[ I_l ll[ lllvll
A ) tzea A im.
-S.2v -1v ..
Sampling delay test circuit
Aperture jitter test circuit
100MHZ -
Amp
0sc1 '
¢ : Variable
VIN 8 | vrogic
fr ICXA127 6K Analizer
CLk :
1024
oscz samples
ECL
BUffer
100MHz

T-51-10-08

12

. -128
127
12
125

o (LSB)

Aperture_jitter
Aperture jitter is defined as follows :
i=o /R0 258 « 5 o
Taj O/At o/ ( > nf),
Where o (unit:LSB) is the deviation of the output codes when

the input frequency is exactly the same as the clock and is
sampled at the largest slew rate point.
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SONY . -, . sONY CORP/COMPONENT PRODS ) | Cxarazex
: S ~ T-51-10-08
Package o;mqm_ } ':.Il.!nit:mm RS )

.68pin LCC (Ceramic)

w024, 37028

127402

017.79%%13

2674033

BT Y

1274020 :f-io.ei*&“

0 -
AKX

6

PIN NO.1

INDEX
51

i

llllllllllllllllll
NN @

27 R0.25 L

Y
(7]

SONY, NAME| LCC-B8C-02
6'0 EIAJ_NAME iHGFNO68-C-S850-A
2.16*013 015.85%02 JEDEC CODE|

'
o
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