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MB40978
3-CHANNEL 8-BIT RGB D/A CONVERTER

3-CHANNEL 8-BIT RGB D/A CONVERTER 
(60 MSPS)

The Fujitsu MB40978 is an 8-bit ultra high speed digital-to-analog converter
for video frequency band fabricated by Fujitsu Advanced Bipolar Technology.
Owing to adoption of RGB 3-channel input/output, it is suitable for applica-
tions such as digital TV and graphic displays.

• Resolution: 8 bits

• Linearity: �0.2% maximum

• Maximum conversion rate: 60 MSPS minimum

• Analog output voltage range: Vcc to Vcc –1(V)

• Digital input voltage: TTL compatible

• Single power supply voltage: +5.0V

• Power dissipation: 350 mW typical

• Paxkage: Plastic DIP (Suffix: –P)

Plastic flat package: (Suffix: –PFQ)

ABSOLUTE MAXIMUM RATINGS (see Note)

Rating Symbol Value Unit

Power Supply Voltage VCCA
VCCD

–0.5 to +7.0 V

Digital Input Voltage VID –0.5 to +7.0 V

Storage Temperature TSTG –55 to +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.

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. MB40978 Block Diagram
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PIN DESCRIPTION

Pin No.
Symbol

(DIP Pin Assignment) Description

RI to R8 1,2,37 to 42 R-channel digital signal inputs: VIH = 2.0V minmimum, VIL = 0.8V maximum

G1 to G8 3 to 10 G-channel digital signal inputs

B1 to B8 11 to 18 B-channel digital signal inputs

ROUT 33 R-channel analog signal output

GOUT 31 G-channel analog signal output

BOUT 29 B-channel analog signal output

CLKR 21 R-channel clock input:  VIH = 2.0V minimum,  VIL= 0.8V maximum

CLKG 20 G-channel clock input

CLKB 19 B-channel clock input

VRIN 27 Reference voltage input:  Vcc = –1 .2V minimum

VROUT 26 Reference voltage output

COMP 24  This pin is provided to connect a phase compensation capacitance. 1-mF minimum capacitor is
connected between GND.

VCCA 25,35 Power supply for analog circuit 5V �5%

VCCD 23,36 Power supply for digital circuit 5V �5%

GND 22,28,30,32,34 Ground
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RECOMMENDED OPERATING CONDITIONS

Parameter Symbol
Value

UnitParameter Symbol
Min Typ Max

Unit

Power supply voltage VCCA, VCCD
VCCA, –VCCD

4.75
(-0.2)

5.00 5.25
(0.2)

V

Analog reference voltage VRIN 3.70 4.00 4.30 V

Digital high–level input voltage VIHD 2.0 V

Digital low–level input voltage VILD 0.8 V

Clock frequency fCLK 60 MHz

Setup time tS 10 ns

Hold time tH 4.0 ns

Minimum high pulse width tW+ 7.5 ns

Minimum low pulse width tW– 7.5 ns

Phase compensation capacitance CCOMP 1.0 �F

Operating temperature TA 0 70
�C

Note: Vcc -VREF � 1.2V

ELECTRICAL CHARACTERISTICS
(VCC=4.75 to 5.25V, TA=0 to 70�C)

Parameter Symbol Condition
Value

UnitParameter Symbol Condition
Min Typ Max

Unit

Resolution 8 Bit

Linearity error LE �0.2 LSB

Reference input current IRIN VRIN, VROUT short 10 �A

Reference output voltage VRout VCC = 5.00V 3.900 4.000 4.100 V

Digital high-level input current IIHD VIHD = 2.7V 20 �A

Digital low-level input current IILD VILD = 0.4V –100 �A

RGB output voltage ratio FSR 0 2 8 %

Full-scale output voltage VOFS VCC = 5.000V
VRIN, VROUT short

VCCA –15 VCCA mV

Zero-scale output voltage VOZS

VCC = 5.000V
VRIN = 4.00V

3.944 4.004 4.064

VZero-scale output voltage VOZS
VCC = 5.000V

VRIN, VROUT short
3.884 4,004 4.124

V

Output resistance RO 240 �

Power supply current ICC VCC = 5.25V
VRIN, VROUT short

*70 102 mA

*VCC = 5.00V
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SWITCHING CHARACTERISTICS
(VCC=4.75 to 5.25V, TA=0 to 70�C)

Parameter Symbol
Value

UnitParameter Symbol
Min Typ Max

Unit

Maximum conversion rate FS 60 MSPS

Digital output delay time tpd 10 30 ns

Output rise time tr 5 ns

Output fall time tr 5 ns

Figure 2. DAC Output Voltage
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SWITCHING CHARACTERISTICS, continued

Figure 3. Timing Diagram
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APPLICATION EXAMPLES

Figure 4. RGB Signal Process
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APPLICATION EXAMPLES, continued

Figure 5. Component Signal Processing
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PACKAGE DIMENSIONS
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PACKAGE DIMENSIONS, continued
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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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For further information please contact:

Japan

North and South America

Europe

Asia

  FUJITSU LIMITED 1990

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

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

FUJITSU MIKROELEKTRONIK GMBH
Am Siebenstein 6–10,
6072 Dreieich-Buchschlag,
Germany
Tel: (06103) 690–0
Telex: 411963 fmg d
FAX: (06103) 690–122

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


