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MB40776H/40776

1 CHANNEL 6-BIT D/A CONVERTER

1-CHANNEL 6-BIT D/A CONVERTER
MB40776H (60 MSPS), MB40776 (20 MSPS)

The Fujitsu MB40776H and MB40776 are 6-bit low power ultra-high speed
video D/A converters fabricated with Fujitsu Advanced Bipolar Technology.
The MB40776H and MB40776 can convert 6-bit digital signals into analog
signals at a rate of DC to 60 mega-samples/sec (MSPS) for MB40776H and
20 MSPS for MB40776. Because of such high speed operation, both convert-
ers are suitable for applications such as digital color TV, video computer pro-
cessing, and radar signal processing.

* Resolution: + 6-bits
 Linearity: +0.8%
» Conversion rate: 60 MSPS minimum for MB40776H

20 MSPS minimum for MB40776

» Analog output voltage range:Vcc- t0-Vee -1 [V]

» Digital I/O level: TTL Compatible

» Single power supply: +5V

» Power dissipation: 220 mW typical

» Packaging: Plastic DIP—Suffix: —P

Plastic FPT—Suffix: —PF

PLASTIC PACKAGE
DIP-16P-M04

PLASTIC PACKAGE
FPT-16P-M06

PIN ASSIGNMENT

\J
Veoo [ |1 16 [ JGND
COMP[]2 15[ ] D(LSB)
Ve[ 13 14[7]D,
ABSOLUTE MAXIMUM RATINGS (see Note) Vel |4 13[]D,
. . AOUT[ |5 TP VIEW > D
Rating Symbol Value Unit 3
V 6 11 D
Power supply voltage Veea -0.5t0 +7.0 \% e [: :l 2 ,
Veeo Veoo [ ] 7 10[_] D,(MSB,
Digital input voltage Viup -0.5t0 +7.0 \% GND : 8 ° :] CLK
Analog reference voltage VREF 3.70 to Vcc +0.5 \Y
Storage temperature Tstg —55t0 +125 °C
Note : Permanent device damage may occur if the above Absolute Maximum Ratings are exceeded. Functional

operation should be restricted to the conditions as detailed in the operational sections data sheet. Exposure

to absolute maximum rating conditions for extended periods may affect device reliability.

Quick Pro® is a trademark of FUJITSU LIMITED
Copyright© 1991 by FUJITSU LIMITED

This device contains circuitry to protect the inputs against dam-
age due to high static voltages or electric fields. However, it is
advised that normal precautions be taken to avoid application of
any voltage higher than maximum rated voltages to this high
impedance circuit.
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Figure 1. MB40776H, MB40776 Block Diagram




MB40776H

MB40776
RECOMMENDED OPERATING CONDITIONS
Value
Parameter Symbol Unit
Min Typ Max
Power supply voltage Vee 4.75 5.00 5.25 \%
Veep

Analog reference voltage! VREF 3.70 4.00 4.30 \Y
MB40776H 8.3

Clock pulse width at high level tw* ns
MB40776 25
MB40776H 8.3

Clock pulse width at low level tw™ ns
MB40776 25
MB40776H 10.0

Data setup time ts ns
MB40776 125
MB40776H 4.0

Data hold time ty ns
MB40776 125

Operating temperature Ta 0 70 °cC

Phase compensation capacitance? Ccowmp 1 uF

Notes: 1 Vee —VRer < 1.2V

2 The capacitance should be connected between COMP and GND




MB40776H
MB40776

ELECTRICAL CHARACTERISTICS

ANALOG DC CHARACTERISTICS

(Vce=4.75 10 5.25V, Tp=0 to 70°C)

Value
Parameter Symbol Condition i Unit
Min Typ Max
Resolution 6 bits
Linearity error* LE DC +0.8 %
Full-scale analog output voltage VoFs Ve = 5.000V Vcea—0.015 Veea Vcea—0.015 \Y
VREF =3.976V
Zero-scale analog output voltage Vozs Ve = 5.000V 3.932 3.992 4.052 \Y
VREF =3.976V
Reference input current IREF VRer = 4.00V 10 uA
Output impedance ZouT Ta=25°C 70 80 90 Q
DIGITAL DC CHARACTERISTICS
(Vee=4.75 10 5.25V, Ta=0 to 70°C)
Value
Parameter Symbol Condition i Unit
Min Typ Max
High-level input voltage ViHD 2.0
Low-level input voltage ViLp 0.8
Maximum input current Ip Vcc=5.25 0 100 uA
VID: 7.00V
High-level input current liHD Vec=5.25 0 20 uA
VIHD: 2.7V
Low-level input current Lo Vcc=5.25 -400 -40 uA
VILD: 0.4v
Power supply current lcc VRer = 4.05V 43* 65 mA

*Vcc=5.00V, VRer = 4.00V
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ELECTRICAL CHARACTERISTICS, continued

SWITCHING CHARACTERISTICS

(Vce=4.75 10 5.25V, Tp=0 to 70°C)

Value
Parameter Symbol Unit
Min Typ Max
MB40776H 60
Maximum Conversion Rate FS MSPS
MB40776 20 30
_ N
ty —>
3V
DATA INPUT 1.5V
oV
et
3V
CLK INPUT // 1.5V
ov
A_),mf: +1/2LSB
QUTPUT I 509
tDS' N
TSETL

*
tPD

NOTE: "These values are not specified because they depend on application circuit.

Figure 2. Timing Diagram
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Figure 3. Digital Input Equivalent Circuit

Figure 4. Output Equivalent Circuit




MB40776H

MB40776
OUTPUT VOLTAGE
(Veca=5.000V, Voe,=3.976V)
Step Input Code OUTPUT VOLTAGE (V)
0 000000 3.992
1 000001 4.008
. .
3 .
° .
31 011111 4.488
32 100000 4504
33 100001 4520
. .
. .
. O
62 111110 4984
63 111111 5.000
NOTE: 1LSB=16mV
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Figure 5. Ideal Output Operation

Figure 6. Practical Output Operation
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TYPICAL CHARACTERISTICS CURVES

Figure 7. Power Supply Current
vs. Temperature
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MB40776
Figure 12. Delay Time vs. Temperature 2I(:Jigure 13. Delay Time vs. Poer Supply Voltage
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PACKAGE DIMENSIONS
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16-LEAD PLASTIC DUAL IN-LINE PACKAGE
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PACKAGE DIMENSIONS, continued

16-LEAD PLASTIC FLAT PACKAGE
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All Rights Reserved.

Circuit diagrams utilizing Fujitsu products are included as a means of illustrating typical
semiconductor applications. Complete information sufficient for construction purposes
is not necessarily given.

The information contained in this document has been carefully checked and is believed
to be reliable. However, Fujitsu assumes no responsibility for inaccuracies.

The information contained in this document does not convey any license under the
copyrights, patent rights or trademarks claimed and owned by Fujitsu.

Fujitsu reserves the right to change products or specifications without notice.

No part of this publication may be copied or reproduced in any form or by any means, or
transferred to any third party without prior written consent of Fujitsu.
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FUJITSU LIMITED

For further information please contact:

Japan

FUJITSU LIMITED

Integrated Circuits and Semiconductor Marketing
Furukawa Sogo Bldg., 6-1, Marunouchi 2—chome
Chiyoda—ku, Tokyo 100, Japan

Tel: (03) 3216-3211

Telex: 781-2224361

FAX: (03) 3216-9771

North and South America

FUJITSU MICROELECTRONICS, INC.
Integrated Circuits Division

3545 North First Street

San Jose, CA 95134-1804 USA

Tel: 408 —922-9000

Telex: 910-671-4915

FAX: 408-432-9044

Europe

FUJITSU MIKROELEKTRONIK GMBH
Am Siebenstein 6-10,

6072 Dreieich-Buchschlag,

Germany

Tel: (06103) 690-0

Telex: 411963 fmg d

FAX: (06103) 690-122

Asia

FUJITSU MICROELECTRONICS ASIA PTE LIMITED

51 Bras Basah Road,
Plaza By The Park,
#06-04/07,
Singapore 0718

Tel: 336-1600

Telex: 55573

FAX: 336-1609
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