ADC-316

6-Bit, 140 MHz
PRODUCT DATA SHEET Flash A/D Converter
FEATURES
s Low Power Consumpfion: 225mW (typ.)
« Wide Andlog Input Bandwidth: 200MHz
= Low Input Capacitance: 7pF (iyp.)
» Differential Nonlinearity: +0.25LSB
e Low Error Rate
» ECL T00K/10KH/10K compatible
AL
ADC-316 ve @ | i | 1
Vig  (Bd—w ‘ ——h‘ 1 —={1 BT 1 (MSB)
) T .
GENERAL DESCRIPTION i & | ™z [ E 2 ar
The ADC-316is a 6-bit, high speed Flash Analogto [ﬁ g _" 2 [0
Digital converter capable of digitizing analog  oenp2 slf ﬁ" w 1 § q £ :;2] BT
signals at a rate of 140MHz. The ADC-316 is o : 3 1" 3 [z
sparkle code error free up to Nyguist frequency. !r & 2 < £ B i H‘ e BIERESE)
The digital /0 level of the ADC-316 is compatible  asno 4 = E - £ — 8 T ‘
with ECL 100K/10KH/10K. 1 = | 8 5 E I -
The main features of the ADC-316 include +0.25 I 05 & © —_ T
LSB integral and differential nonlinearity error, a Vs | g & { |
low 7pF input capacitance, min. 200MHz input [ @ | =8 CukP
bandwidth and a low 36dB signal to noise ratio Avs | g . DLac ‘ |
with disiortion. VBs G— { : His le—27) CLKN
The ADC-316 is packaged in a small 32-Pin plastic Va @—» |1 A i |
QFP and operates over the -20°C to +75°C vy 29 ¢ —
temperature range. : =
Figure 1. ADC-316 Simplified Block Diagram
INPUT/OUTPUT CONNECTIONS
PIN | FLCTION PIN [ FUNCTION
1 DIGITAL GROUND 1 17 REF. BOTTOM SENSE (Vi)
2 | DIGITALGROUND 2 | 18 | REF.BOTTOM (V) Mechanical Dimenslons
3 NO CONNECTION 19 | ANALOG GROUND ptaTiEn
4 | NO CONNECTION 20 | ANALOG IN [V, 9.0:0.2 | 54038
5 | NO CONNECTION 21 | NO CONNECTION -~ 7.0%% - D
] NO CONNECTION 22 | ANALOG GROUND ZﬁfH H H Hﬂ EI 1H7' ‘:’:"f__-_-o.os
7 DIGITAL GROUND 2 23 | REF.TOP V) 1
25 oD T 16
8 DIGITAL GROUND 1 24 | REF. TOP SENSE (Vo) o um|
9 BIT3 25 | ANALOG GROUND o H
o ma|
10 |BIT2 26 | AV, {Analog) o - b 8.0
no | 8im mse) 27 | CLOCK IN (CLKN) = L iy
12 | DV, (Digitall 28 | CLOCK IN (CLKP) a2 () o 2
13 INVERT (INV) 29 | DV, (Digital) H é H H H H TREr %
14 | NO CONNECTION 30 | BIT6 (LSB) ! H £ 018 \ 5
: o
15 | AV, (Analog] 31 | airs B:8 LS PR [ Le TS
16 ANALOG GROUND 32 | BIT4 ; @
32-pin Plastic QFP
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ADC-316

ABSOLUTE MAXIMUM RATINGS (Ta = +25°C)

Technical Notes

pARA[M\STTS ;‘:(CABO\I;S] LTS LTS 1. Even with the input capacitance down

Supply Voltage o DV -71t0 +0.5 v : :

Analog Input Voltage V) 2710 40.5 v to 18.pF orless, 1h‘elc0nve'rier still requu.'es
Reference Input Voltage (Vy, V) 1.5 10 +0.5 vV an input amplifier with good drive

V7 - Vil 2.5 v capability to take full advantage of the
Digital Input Voltage {gtEE gtim] INV) -24-17to +0.5 g converter's input bandwidth.
Digital Qutput Current Bit 1to BIT 6 -30100 mA 2.The inputimpedance of the ADC-316 is

FUNCTIONAL SPECIFICATION ‘/ cupac.n-lve which mfzy result in the input

) ’l amplifier becoming unstable and
(Typical af Ta = +25°C, AV, = DV, = -5.2 V, V; = OV, V, =f2V) ’ st g —
causing oscillations. Stop oscillations by
PARAMETERS SYMBOLSMIN. TYP. MAX.  UNITS placing a resistor between the amplifier
and the converter's input. See Figure 2
ANALOG INPUTS (Typical Connections).
Input Voltage Vi Vg - v, v
Input Capacitance 3. CLKP and CLKN [ECL) are usually
Vi = -1V+0.07V - 7 18 pF differentially supplied.
Input Resistance 300 - - kQ The ADC-316 is operable without CLKN
Input Bandwidth (-3.0dB 200 B - MHz input but using complementary input is
Bias Current Viu=- - - 400 HA disd 5 ohbtali stalie ek
Reference Input vy -0.1 0 +0.1 v IEERRINENREE J8 QR Siosl: He-
V) 292 20 «A8 v speed performance. If CLKN is left open
Reference Resistance (Rp) = g 200 0 the voltage goes to ECL threshold
Offset Voltage {Eqr. Eqp) - - 20 mV potential {-1.3V].
DIGITAL INPUTS 4. The palarity of the output data is con-
Input Voltage Vi) -113 - 0.65 v _frolled by input INV as shown in Table 1.
Wy &l N 415 ¥ Leave the input open for a logic level ‘0".
Input Current (gt
v, =-0.8v 0 - 50 PA 5. Digital output bits 1 through 6 require
| fh) 10082 puli down resistors connected to
. Vp=-18¥ ) B a8 B5 the -2V supply rail. Refer 1o Figure 2
Input Capacitance - 7 - pF . .
Clock Pulse Width (s B 30 - } e {Typical Connections).

PERFORMANCE 6. The. reference \:'oltoge range {.-Q'OV to
Comversion Rafe IF 0 - i pro OVtypicall determines fh‘e dynamic runge
Rasaiufion 6 _ } Bits of the input voltage. Adjusiments to this
Integr./Diff. Linearity Error range can be made within the range of

Fe = 140MHz -0.25 - +0.25 LSB V, = -2V +0.2V and v, =0V 0V The
Errmie ~ Clock =140MHz - = 1E-09  TPS*] reference input V, should be decoupled
Signal-to-Noise Ratio with Dtston[on fo GND using TuF and 10nF capacitors.

Viw=Fs Fin=1MHz - 36 - dB wh " i 1o V. ofh

Fin = 70MHz ) 34 i a8 en connecting a voliage to V, other
Aperiure Uncertainty M, . 10 . os then enalog ground, decouple fo a AGND
Aperture Delay (T, - 1.5 - ns using 1uF and 10nF capacitors.

DIGITAL QUTPUTS 7. Substantial analog and digital ground
Output Voltage Vo2 -110 - 065 V planes must be provided.

Vg2 -2 - -1.6 v It is recommended that these ground

Qutput Delay_ (Tp*2 3.0 3.6 4.2 ns planes are iaken to a common point, the

gi:p‘-': E'SHQTT'”"E [[H 2 ® ?-g - ns power ground plane, which should be
ut Fall Time , e ! -

P F ns located as close to the ADC as possible.

o= [V - Vay( 2 2.2v
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8. DGND1 is the ground for the internal

PARAMETERS SYMBOLS MIN. TYP. MAX, UNITS
POWER REQUIREMENTS logic circuits. DGND?2 is the ground for
Power Supply Voltage (AV,, DV,) -5.5 52 -495 V¥ the output fransistors. AGND is the
[AVs-DV) — -0.05 . 005 V ground for the input buffers and
RGN DN, <00 ) Sl ¥ arator latches. Keep separated
Power Supply Current il O : P sep
AVS = DVS = -5.2V -60 -40 -25 mA until connected at the power ground
Power Consumption {Pd) - 225 - mw plane.
ENVIRONMENTAL/PHYSICAL 9. Although not internally connected, tie
Operaling Temperature Range -20 a +75 °C all NC [No Connection} pins to either
Storage Temperaiure Range -65 - +150 °¢ < s
Package 32-pin Plasfic QFP AGND or DGND on the printed circuit
Weight 0.2 g board.
"1 TPS: Times Per Sample 10. The analog and digital power supply
*2 RL=1009Q fo -2V inpuis [-5.2V) are internally connected
*3 RL=1002 to -2V, 20% fo 80% through a resistance of 4Q fo 60 and it
Table 1.Digital Output Coding is possible to use one power source for
INV 1 0 both inputs. For best performance, the
QUTPUT BIT1 BIT 6 BIT1 BIT 6 : i
MSE) (LS| (MSBI (LSE] power supplied to the analog c1r.|d digital
V) STEP inputs (-5.2V] should be supplied from
IN
Y] 0 000000 1171111 separate, isolated power supplies. lfone
1 600001 111110 of the power supplies fails or is shorted
) . to ground for more than 1 second, the
W g’; PJJ g t]l (]) ]00]01(% 0] ? device may be destroyed. Both -5.2V
. lines should be decoupled using 1uF and
62 111110 000001 10nF capacitors located as close ta the
-2V 63 111111 000000 " pins as possible.
V=0V, V= -2V
Figure 2. Typical ADC-316 Connection Diagram
1G1-2 52V (A} -5.2V (D) 2V i 2V (D)
TL4558 D1 D2 D3 A
—0”: z-j:lﬂi: 3an
i o L 51x6 B
1
j’ IC6 § j
I— icox 3 10H176
BURERCRERER N li - | g g; g; E T g ::;;(MSB)
18 7 O BIT3
| 01| lio 1o - s | 2 g e o BIT4
-5.2V (A e 4 5 QO BIT 5
W YE g 43 a2 ADCAE 4 I 2 3232 15 O BIT 6 (LSB)
—122 3 CLK
422 2 100x3| —
Jﬁ 26 27 28 25 30 31 3201 Djlj’
’_n|1 1H 2v (D)
v el
sav(a)| |52
Ica el
CLC404AJP IC5-1 10H116 .’JCS'%JOHl 16
345
Pl 1 it {1 cin
S S 2,0
#ina 51x2
0.1 D.ll VBB
&
2V (D) -2V (0)
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Timing Diagram Typical Performance Curve
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Equivalent Circuits
AGMD W r
Vis ‘
Comparalor 1
Vin 4
Comparator 2
VN ; :
! .3V
r
AVg Comparatar 30
; r y
Analog Signal Input {—— Comparator 31
L DVg r
Comparator 32 5
r
Comparator 33 D_,
DGND1 i :
| A ; ; Digital Data In
7 ¢ ' [Refer fo Table 1 Output Coding)
r e Comparator 63
A A Vas 3 ' Wi
Ve
r T =]
{E:LKP lvAvAv I‘/
by Reference Input "
CLKN Fs {For d i £
C W K 4 or decoupling see
BIT
Tech. Motes Item 6) n
VN
il rJ ol
s N =
r r. =]
[o ! | -

D_] DVs

Digital Data Out
Clock Input (For pull down resistors see Tech. Notes
{See Tech. Notes ltem 3) ftern 5)
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