TL5501
6-BIT ANALOG-TO-DIGITAL CONVERTER

SLAS026 — OCTOBER 1989 — REVISED APRIL 1990

® 6-Bit Resolution N PACKAGE
® L|inearity Erro r... +0.8% (TOP VIEW)
® Maximum Conversion Rat e ... 30 MHz Typ (LsB) Do [| 1 U 16[] GND
® Analog Input Voltage Range D1[| 2 15[] DGTL Ve
VecctoVee -2V D2[|3  14[] ANLG Ve
® Analog Input DynamicRang e...1V D3 [] 4 13[] REFB
® TTL Digital /O Level D4[]s  12[] ANLG INPUT
® | ow Power Consumption (MSB)CISE E 3 i; % EEE; v
200 mWTyp GND [] 8 9|] DGTL vgg
® 5.V Single-Supply Operation

® [nterchangeable With Fujitsu MB40576

description

The TL5501 is a low-power ultra-high-speed video-band analog-to-digital converter that uses the Advanced
Low-Power Schottky (ALS) process. It utilizes the full-parallel comparison (flash method) for high-speed
conversion. It converts wide-band analog signals (such as a video signal) to a digital signal at a sampling rate
of dc to 30 MHz. Because of this high-speed capability, the TL5501 is suitable for digital video applications such
as digital TV, video processing with a computer, or radar signal processing.

The TL5501 is characterized for operation from 0°C to 70°C.
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Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date. Copyright 0 1990, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments i
standard warranty. Production processing does not necessarily include
testing of all parameters. EXAS
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equivalents of analog input circuit

Y

ANLG GND

ANLG Ve —_— —

(see Note A)

ANLG Vcc - —
l D
\ ®
Gi Ibias l N
VrefB

NOTE A: Cj-— nonlinear emitter-follower junction capacitance

ri — linear resistance model for input current transition caused by comparator switching.

V| < Vyefg: Infinite; CLK high: infinite.
Vrefg— Voltage at REFB terminal
Ipias — constant input bias current

D — base-collector junction diode of emitter-follower transistor

equivalent of digital input circuit

DGTL Vcc ®

25 kQ

3.1kQ 25 kQ

—» Output

Vi

GND

l Vief = 1.4V
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FUNCTION TABLE

STEP ANCB?__?AISEUT DIGITAL OUTPUT CODE

0 3.992V L L L L L L
1 4.008 V L L L L L H
I | |

31 4.488 V L H H H H H

32 4.508 V H L L L L L

33 4520V H L L L L H
| | |

62 4984V H H H H H L

63 5.000 V H H H H H H

T Thesevaluesare based onthe assumptionthat Vyefg and Vyef T have been
adjusted so that the voltage at the transition from digital 0 to 1 (VzT) is
4.000 V and the transition to full scale (VET) is 4.992 V. 1 LSB = 16 mV.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage range, ANLG Ve (See NOte 1) .o e
Supply voltage range, DGTL VoG oo v vt e e
Input voltage range at digital input, V| ... ...

Input voltage range at analog input, V| ...t
Analog reference voltage range, Vigf .. ...oovviiiiiiniiiiiii

Storage temMPerature FANGE . ... .....ure ettt e ettt e e e et e e

-05Vto7V
-05Vto7V
-05Vto7V
—0.5Vto ANLG Ve +0.5V
—0.5Vto ANLG Ve +0.5V

—55°C to 150°C

Operating free-air temperature raNge . ... . ..ottt it ettt 0°Cto 70°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............c.coviiiiiiiineennn.. 260°C
NOTE 1: All voltage values are with respect to the network ground terminal.
recommended operating conditions
MIN  NOM MAX | UNIT
Supply voltage, ANLG Vcc 4.75 5 525 \Y,
Supply voltage, DGTL Vcc 4.75 5 5.25 Vv
High-level input voltage, V|4 2 \
Low-level input voltage, V|_ 0.8 \Y
Input voltage at analog input, V| (see Note 2) 4 5 \Y,
Analog reference voltage (top side), VyefT (see Note 2) 4 5 5.1 \%
Analog reference voltage (bottom side), V(efg (see Note 2) 3 4 4.1 \Y
High-level output current, IoH -400 HA
Low-level output current, o 4 mA
Clock pulse duration, high-level or low-level, ty, 25 ns
Operating free-air temperature, Ta 0 70 °C
NOTE 2: VrefB < V| < ViefT: ViefT— ViefB =1V 0.1 V.
I
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electrical characteristics over operating supply voltage range, T

A = 25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
] Analog input current Vizoy S HA
V=4V 73

1 Digital high-level input current V=27V 0 20 HA
L Digital low-level input current V=04V — 400 -40 HA
I Digital input current V=7V 100 MA
lrefg  Reference current VirefB =4V -4  -7.2 mA
lrefT  Reference current VirefB =5V 4 7.2 mA
VoH  High-level output voltage loHq =—400 pA 2.7 \%

VoL  Low-level output voltage loL=1.6 mA 0.4 \

rj Analog input resistance 100 kQ
1Cj Analog input capacitance 35 65 pF
Icc Supply current 40 60 mA

operating characteristics over operating supply voltage range, T A = 25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN  TYPT MAX UNIT

EL Linearity error +0.8 | %FSR

fmax  Maximum converstion rate 20 30 MHz
tg Digital output delay time See Figure 3 15 30 ns

T All typical values are at Voc =5V, Vyef = 4V, Ta = 25°C.

timing diagram
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Digital Output CodeS

111111

111110

S111101

100001

100000

011111

000010

000001

TYPICAL CHARACTERISTICS

IDEAL CONVERSION CHARACTERISTICS
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| |
See Note A ’/
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NOTE A: This curve is based on the assumption that Vefg and Vyef T have been
adjusted so that the voltage at the transition from digital 0 to 1 (VzT) is
4.000 V and the transition to full scale (VgT) is 4.992 V. 1 LSB = 16 mV.

Digital Output Code

Figure 1
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PARAMETER MEASUREMENT INFORMATION

Measurement
Point Vce

RL=2kQ

To
Digital
Output

CL=15pF T~

/77
Figure 3. Load Circuit
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

TI warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are utilized to the extent
Tl deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TI PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'’S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express orimplied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.

Copyright [0 1998, Texas Instruments Incorporated



