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ADC-304
8-Bit, 20 MHz
Low-Power, Flash A/D

T5-0-08

FEATURES

« 8-Bit resolution

« +1/2 LSB non-linearity

« 20 MHz conversion rate

» 8 MHz input bandwidth (-3 dB)

+ Low-power consumption (390 mW)
+ TTlL.-compatible

« Single or dual supply operation

GENERAL DESCRIPTION

DATEL's ADC-304 is an 8-bit, 20 MHz analog-to-digital
flash converter. The ADC-304 offers many performance
features not obtainabie from other flash A/D’s.

Key features include a low-power dissipation of 390 mW
and TTL compatible outputs. A wide analog input bandwidth
of 8 MHz (-3 dB) allows operation without the need of a
sample-hold. Also, single +5V supply operation is
obtainable with an input range of +3 to +5V, eliminating the
need for an additional power supply. A 0 to -2 V input range
is available with £5V supply operation.

Another novel feature of the ADC-304 is its user-selectable
output coding. The MINV and LINV pins allow selection of
binary, complementary binary, and if external offset circuitry
is used for bipolar inputs, offset binary, two's complement,
and complementary two’s complement coding.

The ADC-304 is supplied in a 28-pin dual in-line package
and operates over a -20°C to +75°C temperature range.
Storage temperature range is from -65°C to +150°C.
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MECHANICAL DIMENSIONS
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Table 1. ADC-304 Input/Output Connections

Pin Function Pin Function
1 BIT 1 OUT (MSB) 15 | BIT70UT
2 | BIT20UT 16 | BIT8 OUT (LSB)
3 | BIT3our 17 | CLOCK INPUT
4 | BIT40OUT 18 | VRt
5 | DIG GND 19 | ANAGND
6 | +5V POWER (Vcec) 20 | NO CONNECTION
7 | -5.2VPOWER(VEE) | 21 | ANAIN
8 | ~5.2VPOWER(VEE) | 22 | NOCONNECTION
9 { -5.2VPOWER(VEE) | 23 | ANAIN
10 | +5VPOWER (Vce) 24 | NOCONNECTION
11 | DIGGND 25 | ANAGND
12 | LINV 26 | VRe
13 | BITS0OUT 27 | VRm
14 | BIT6OUT 28 | MINV
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TECHNICAL NOTES
ABSOLUTE MAXIMUM RATINGS (Ta = 25°C)
Supply Voltage | Vcc-GND Oto +6 v 1. DIG GND pins (5 and 11) and Vcc
Vee-GND Oto -6 v pins (6 and 10) connect to separate
input Voitage | Vin internal circuits within the ADC-304.
(analog) (Dual Power Supply) | VEE to ANA GND +03 |V Connect these pins to their respective
Input Voitage | VRT, VRe, VRM PCB patterns.
(reference) (Dual Power Supply) | VEe to ANA GND +0.3 |V i .
| VRT—VRs | 25 v 2. L.ayout of the analog and digital sec:
tions should be separated to reduce
Input Current |IVRM ~3010 +30 mA interference from noise. To further
Input Voltage | Digital Inputs -0510VCC A guard against unwanted noise, it is

recommended to bypass, as close as
possible, the voltage supply pins
(6,10) to their respective ground pins
(5,11) with a 1 uF and a 0.01 uF cer-
amic disk capacitor in parallel.

3. The input capacitance of the analog
input is much smaller than that of a
typical Flash A/D Converter. It is
necessary to use an amplifier with
sufficient bandwidth and driving
power. The anaiog input pins (21,23)
are separated internally, so they
should be connected together exter-
nally. If the ADC-304 is driven with a
low- output impedance amplifier,
parasitic oscillations may occur.

FUNCTIONAL SPECIFICATIONS

Unless otherwise noted, the following specifications apply to
the ADC-304 when used either with a single or dual power
source. The test conditions are:

For Single Power Supply Operation:
Vee (Pins 6 + 10) = +5V, DIGGND = 0V
Vee (Pins 7,8 + 8) = 0V, VRr{Pin18) = +5V
VRs (Pin26) = +3V, Ta=25C
ANA GND (Pins 18 + 25) = +5V

For Dual Power Supply Operation:
Voo (Pins 6 + 10) = +5V, DIG GND (Pins 5 + 11) = OV
ANA GND = 0V, Vee = -5V

VRy (Pin 18) = OV, VRs (Pin 26) = -2V These parasitic oscillations can be

Ta = 25°C prevented by introducing a small
resistance of 2 to 10Q between the
amplifier output and the ADC-304’s

DESCRIPTION [ mn. | tve | wmax. | units AID input. This resistance must be of

Inputs very low value of inductance at high
frequencies.

ﬁ\gzltoRgange _______________ VRs VRT v Note that each of. the analog input

input Capacitance .......... N 30 35 pF pins are cjlvided in this manner with

Input Bias Current .......... - 50 100 A !hese resistances. Connect th.e driv-

Offset Voltage: ing ampllﬁ_er as close as possible to

VAT ..o S 8 13 19 v the A/D input of the ADC-304.
(VRB) ... 1] 5 1 mv 4. The voltage between VRT (pin 18)
Digital and VR (pin 26) is equivalent to the
Logic Levels: dynamic range of the analog input.
l?o ic 1" . 20 R ; v Bypass VRB to ANA GND (pins 19
Logic e = i 08 v and 25) by means of a 1 uF and 0.01
Logic Inout Curren ts o ' uF capacitor in parallel. To balance
I?ogi cF‘J‘1" ! ) _100 0 uA :je r?l';aracteristics gf the A?I(’;-ao(ti at
SRR igh frequencies, bypass VRM (pin
lLogic“0”................ - -0.32 -05 mA 27) with a 001uF capacitor to ANA

Outputs GND (pins 19 and 25).

Resolution 8 Bits Also, VRM (pin 27) can be used as a
Output Coding Straight Binary trimming pin for more precise linear-
Complementary Binary ity compensation. A stable voltage
2’s Complement source with a potential equal to —FSR
Complementary 2's and a 1 KQ potentiometer can be con-
Complement nected to VAM (pin 27) as shown in
Loaic level Figure 3 for this purpose.
o&;sﬁf o 27 34 . v . Separate the clock input, CLK (pin 17),
Logic "0 . ... . . 05 v from other leads as much as possible,
- - observing proper EMI and RF| wiring
Logic Level Loading: techniques. This will reduce the
Logic ™1" ... ) -500 : A inductive pick-up of this lead from
Logc™0"................ - - 3 mA interfering with the “clean’” operation
Output Data Delay of the ADC-304.
(ODLH). .. ..ot - 25 30 nSec.
(TDHL). ... - 26 35 nSec.
2-14 DATEL, Inc. 11 Cabot Boulevard, Mansfieid, MA 02048-1194/TEL (508) 339-3000/TLX 174388/FAX (508) 339-6356
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B [CYANEL ADC-304

Performance MmN. | Tvp | max | units | TECHNICAL NOTES (CONT)

ConversionRate! . .......... 20 - - MHz 6. The analog input signal is sampled on

Non-Linearity .............. - - +1/2 LSB the positive-going edge of CLK. Cor-

Differential Non-Linearity . . . .. - - +1/2 LSB responding digital data appears at the

Differential Gain Error2. ... ... - - 15 % output on the negative-going edge of

Differential Phase Error2. .. ... - - 05 Degrees the CLK pulse after a small delay of 35

ApertureDelay. ... .......... 5 7 9 nSec. nSec. maximum (TDLH, TDHL).

Aperture Jitter . . .. .. ... . ... - 30 - pSec. Refer to the Timing diagram, Figure 4,

Clock pulse width: Tpwt ... .. 35 - - nSec. for more information.

. Towo ... 10 - . nSec. 7. Connect all free pins to ANA GND

Reference Pin purrent ....... - 15 18 mA (pins 19 and 25) to reduce unwanted

Reference Resistance - 130 - ohms noise.

(VRT to VRB)

Reference Input (Dual Supply) The analog input range is equal to a
(VRT) ... -0.1 0 +0.1 Y 2V spread. The voltage on VRT-VRs
(VRB) ....... ... ... ... -1.8 -20 -2.2 \ will equal 2V. The connection of VRT

Power Supply Requirements and ANA GND is 2V higher than VRB.

- uppy tequireme Whether using a single or dual power

Single Power Supply supply, the analog input will range

Supply voltage from the value of VRT to VRs. If VAT
%CC) ------------------ 4.7 - 5.25 M equals +5V; then VRe will equal +3V
(VEE) ...l - 0 - v and the analog input range will be

Supply Current: from +5to +3V.
(ICC+IEE).............. - 7 88 mA

Power Dissipation .. ......... - 360 442 mwW SINGLE SUPPLY —

Dual Power Supply OPERATION ADC-304

Supply Voltage:

(Vee) ... 4.75 50 5.25 \
(VEE) ... -4.75 -52 -55 Vv

Supply Current 29 ANA GND
ICC) .o - 10 14 mA
(EE) ......... ... ...... - 62 75 mA ®

Power Dissipation .. ......... - 390 440 mw

Physical/Environmental 29 VR

Operating Temperature. . . .. .. -20 - +75 °C

Storage Temperature ........ -55 - +150 °C

1. fin=1KHz, ramp -——@7) VRM
2. NTSC 40 IRE-modulated ramp, Fc = 14.3 MSPS
—d 0.01
uf

N
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Figure 2: ADC-304 Timing Diagram Figure 3: Improving Linearity

Compensation
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Table 2. Output Coding for +5V Power Supply Operation
(+5 to +3V Signal Input})

Straight  Complement 2’'s 2's Complement
Binary Comp Comp Binary
Uninol MINV 0 [ 1 1
Scale LINV 0 1 0 1
+FS -1L88 | +4.9922v 11111111 10000000 011111 00000000
+7%FS +4.7500V 11011111 10100000 01011111 00100000
+%FS +4.5000V 10111111 11000000 00111111 01000000
+%2 FS +4.0000v | of111111 00000000 11111111 10000000
+% FS +3.5000V 00111111 01000000 10111111 11000000
+%FS +3.2500V 00011111 00100000 11011111 11100000
+11S8 +3.0078V | 00000001 01111110 10000001 11111110
Zero +3.0000V 00000000 01111111 10000000 11111111
Table 3. Output Coding for +5V Power Supply Operation
(0 to -2V Signal input)
Straight Complement 2's 2's Complement
Binary Comp Comp Binary
Unioal MINV 0 0 1 1
Scale LINV 0 1 0 1
0 ov 1111111 10000000 o1111111 00000000
-1LSB ~-7.813mv 11111110 10000001 01111110 00000001
-14FS —-250.00mv | 11011111 10100000 01011111 00100000
-7 FS8 -500.00mv | 10111111 11000000 oo0t111111 01000000
-% FS -1.0v o111 00000000 11111111 10000000
-%FS -1.5V 00111111 01000000 10111111 11000000
-%FS - 175V 00011111 00100000 11011111 11100000
-FS + 1LSB| —1.9922V 00000000 01111111 10000000 ARARRRAAI
APPLICATION CIRCUITS
3y Y vy
ot s 10 1) Bit 1 (M58) miny (28) i
o B 2 o—————1 2)enz VRw {27]
813 O f————0+3V YL S — 3)eu3 VRe (2€) -
8it 40— Bit 4 g1 4)Bis ANA GHD (25)
— s ) DIG GNO N.C(24
S LN ) v ANAN(23) LN
ADC-304 R
Analog input D sv o¢ ne (22 Analog input
+5to +3V Oto —2V
(TTL level) (TTL level) ) -szv e
LINY LINV 9) -5V NC. (20)
e 1Q) +5V ANA GND{19,
11) DIG GND VR (18
o L 12) LNy (17 I
(TTL level)
on aus T3)eus (Ls8yBna (1) (TTL leved
e 815 1a) 816 8a7(is
87 Bl 7 O—
e o2 Bir6 o
=V = &L
-8y
Figure 5: Connections for +5V Figure 6: Connections for +5V
Power Supply Operation Power Supply Operation
ORDERING INFORMATION
MODEL DESCRIPTION
ADC-304  8-bit, 20 MHZ, Low-power, flash A/D
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