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MB40776H/40776
1 CHANNEL 6-BIT D/A CONVERTER

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

The Fujitsu MB40776H and MB40776 are a 6-bit low power ultra-high speed video
D/A converter 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 megasamples/sec (MSPS) for MB40776H and 20MSPS for PLASTIC PACKAGE
MB40776. Because of such high speed operation, the both of them are suitable for DIP-16P-M04
applications such as digital color TV, video processing with computer, radar signal
processing.
+ Resolution : 6-bits
e Linearity : £0.8%
o Maximum Conversion Rate : 60MSPS min. for MB40776H
B 20MSPS min. for MB40776 PLASTIC PACKAGE
¢ Analog Output Voltage range T Voo to Ve —1[V] FPT-16P-M06
« Digital /O level : TTL Compatible
PIN ASSIGNMENT
¢ Single Power Supply : 45V
o Power Dissipation . 220mW typ.
o Package Plastic DIP Package : (Suffix: —P) A
Package Plastic FPT Package : (Suffix: —PF) Veeo || 1 16[] GND
CoMP[]2 15[ ] D¢(LSB)
Veee [ 13 141710,
Ve[ |4 13[]D.
Aout[ 5 TP VEW 2 M,
ABSOLUTE MAXIMUM RATINGS (See NOTE) Veerl 16 11 :] D,
Rating Symbol Value Unit Veeo L] 7 10["] D,(MSB)
v GND[] 8 9 | JCLK
Power Supply Voltage coa -0.5t0 +7.0 \"
CCD
Digital Input Voltage Vivo -0.51t0 +7.0
Analog Reference Voltage Veer 3.70 to V+0.5
Storage Temperature Tsre -551to +125 °C
This device contains circuitry to protect the inputs against
damage due to high static voltages or electric fields.
NOTE: Permanent device damage may occur if the above Absolute Maxi- However, it is advised that normal precautions be taken to
mum Ratings are exceeded. Functional operation should be restricted o eepodars oo, e (=ted

to the conditions as detailed in the operational sections of this data
sheet. Exposure to absolute maximum rating conditions for extended
periods may affect device reliability.

Quick Pro™™ is a trademark of FUJITSU LIMITED

Copyright® 1981 by FUJITSU LIMITED 1
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Fig. 1 - BLOCK DIAGRAM
\ )
CLK O ll> :
) [}
' )
D, i 6 6 | MasTER | 6 6 6 :
CURRENT RESISTOR
é Q‘*‘{>‘" S er [ ] BUFTER [ switeH 7~ NETWORK |—O A.0UT
[

FULL
SCALE

GND Voo  Veon COMP Ve




MB40776H

MB40776
Value
Parameter Symbol Unit
Min Typ Max
Power Supply Voltage Veon 4.75 5.00 5.25 v
cCco

Analog Reference Voltage™ Veer 3.70 4.00 4.30 v
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 12.5
MB40776H 4.0

Data Hold Time t, ns
MB40776 12.5

Operating Temperature Ta 0 70 °C

Phase Compensation Capacitance*? Ceome 1 uF

NOTE: *1 : Vee~Vaer< 1.2V

*2 :  The capacitance should be connected between COMP and GND.



MB40776H

MB40776
ANALOG DC CHARACTERISTICS (Vee=4.75 t0 5.25V, Ta=0 to 70°C)
Value
Parameter Symbol Condition Unit
Min Typ Max
Resolution 6 bits
Linearity Error LE DC +0.8 %
Full-Scale Analog Output Voltage Vors ¥°°=fé°§7°g(, Voou=0.015| Voo  |Veca#0.015 Y,
REF=-
V=5.000V
Zero-Scale Analog Output Voltage Vozs V:;F=3.976V 3.932 3.992 4.052 v
Reference Input Current lagr Vier=4.00V 10 KA
Output Impedance Zour T,=25°C 70 80 90 Q
DIGITAL DC CHARACTERISTICS (Vee=4.75 to 5.25V, Ta=0 to 70°C)
Value
Parameter Symbol Condition Unit
Min Typ Max
High-level Input Voltage Vo 2.0 v
Low-level Input Voltage Vio 0.8
) Vie=5.25V
Maximum Input Current lo V::;—-7.00V 0 100 HA
. Vee=5.25V
High-level Input Current lp Vﬁ{co=2.70V 0 20 pA
Ve=5.25V
Low-level Input Current ho Vlc:>=0- 40V —400 —40 HA
Power Supply Current lee Voer=4.05V 43" 65 mA

NOTE: *V,,=5.00V, Vper=4.00V



MB40776H
MB40776

SWITCHING CHARACTERISTICS

(Vcc=4.75 to 5.25V, Ta=0 to 70°C)

Value
Parameter Symbol Condition Unit
Min Typ Max
MB40776H 60
Maximum Conversion Rate FS MSPS
MB40776 20 30

3V

Fig. 2 - TIMING DIAGRAM
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NOTE: *These values are not specified because they depend on application circuit.

¢w—r\l— +1/2L.SB

*
oy

TSETL




MB40776H
MB40776

Fig. 3 - DIGITAL INPUT EQUIVALENT CIRCUIT
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MB40776H
MB40776

OUTPUT VOLTAGE
(Voex=5.000V, Vper=3.976V)
Step Input Code OUTPUT VOLTAGE (V)
0 000000 3.992
1 000001 4.008
[ ] [ ]
L ] L ]
[ ] L ]
31 011111 4.488
32 100000 4504
33 100001 4520
[ ] [ J
[ ] [ ]
[ ] [ ]
62 111110 4984
63 111111 5.000

NOTE: 1LSB=16mV

Fig. 5 - IDEAL OUTPUT OPERATION
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Fig. 6 - PLACTICAL OUTPUT OPERATION
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MB40776H
MB40776

TYPICAL CHARACTERISTICS CURVES
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Fig. 7 — POWER SUPPLY CURRENT
vs. TEMPERATURE
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Fig. 8 — LINEARITY ERROR
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Fig. 10 - ZERO-SCALE ANALOG OUTPUT

VOLTAGE vs. TEMPERATURE

V,.=5.000V
Voer=3.976V

4000 e |

3.980

4.040

>
o
[N}
o

VOLTAGE V. (V)

3.960

ZERO-SCALE ANALOG OUTPUT

3'940—25 0 25 50 75 100

TEMPERATURE T, (°C)

Fig. 11 - FULL-SCALE ANALOG OUTPUT
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MB40776H

DELAY TIME t,, (ns)

CLOCK PULSE WIDTH t,+ t,- (ns)

MB40776
Fig. 12 - DELAY TIME vs. TEMPERATURE Fig. 13 ‘SB,E,IL,‘S Jgﬁ;‘&g OWER
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MB40776H
MB40776

PACKAGE DIMENSIONS

.010+.002
(0.25+0.05)

Dimensions in
inches {millimeters)

16-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-16P-M04)
~ - —770" 99819557920
INDEX-1 MMM rn'lrﬂlfmli‘rl,,,T —
\ 244+ 010 .300(‘7.62)
6204025  TYP
INDEX-2 "~ |
[N [ UR LuJ LJ LI -
,L‘O??ténz 060+7(§)12
10997930 1 52+030,
[ \ 172(4.36) MAX
118(3.00) MIN
3 N
050(1.27) _ | 100(2.54) 018+.003
Tmax T T TYP T0.46+008) .020(0.51) MIN
© 1988 FUNTSU LIMITED D16033S-2C
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MB40776H
MB40776

PACKAGE DIMENSIONS

16-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-16P-M086)

.089(2.25) MAX
(SEATED HEIGHT)

—400" 01010 15 ' 0.25,
0081919020

| | | 002(0.05) MIN
I
‘ - [STAND OFF)
A HAHAHRA I fJ:‘
307+ 016 |
INDEX (7.8040.40) +.016 +~0.40
209+ 012 268" 50g(6.80 20

o ~g~ |{(5.30+0.30)

ol 1]

020+.008

: o - {0.50: 0.20)
050(1.27>L H (ﬁjﬁ.: 006092 o 15+ 0.05,
H 005(0.13) M 006 _ :
e T (045+0_10)¢ (0.13) 001 0.02
e U T
, Details of “A” part | ! Details of "B part |
e p e 1
i | 016(0.40), i 006{0.15} ¢
T ‘l ! X : —3 !
- ! 1 |
1 P 008(0.20) |
5 .008(0.20) | | !
! 0070018 ' | | JL007018)
‘ MAX . | MAX )
I~ .350(8.89) REF - |__|oz7(068) o 027(0.68) !
MAX L MAX
[ S . '

Dimensions in
inches (millimeters)

C:1990 FUMTSU LIMITED F16015S-2C

All Rights Reserved.

Circuit diagrams utilizing Fujitsu praducts 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.

Fuijitsu 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 Fuijitsu.
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