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FUJITSU

MB40778

1 CHANNEL 8-BIT D/A CONVERTER

1 CHANNEL 8-BIT D/A CONVERTER (20MSPS)

The Fujitsu MB40778 is an 8-bit, low power, ultra-high speed D/A converter
fabricated with Fujitsu Advanced Bipolar Technology. The MB40778 can convert
8-bit digital signals into analog signals at a rate of DC to 20 mega-samples/sec
(MSPS). Because of such high speed operation, the MB40778 is suitable for
applications such as digital color TV, video processing with computer, and radar

signal processing.

« Resolution

» Linearity

» Maximum Conversion Rate

» Analog Output Voltage range
» Digital /O level

+ Single Power Supply

« Power Dissipation

« Standard 18-pin DIP Package
« Standard 20-pin FPT Package

: 8 bits

: $0.2% max.

: 20MSPS min.
:Vgo to Vg =1(V)
: TTL Compatible
t+5V

1 250mW typ.
{Suffix; -P)

(Suffix: =PF)

ABSOLUTE MAXIMUM RATINGS (see NOTE)

Rating Symbol Value Unk
Vcea
Power Supply Volta -05t0+7.0 A
Wer oupply Voitage Veep +
Digital input Voltage VinD ~0.5t0+7.0 \
Analog Reference Voltage VREF 3.7010 Vg +0.5 \
Storage Temperature TeTa - 55104125 °C
Note: Permanentdevice damage may occurifthe above Absolute MaximumRatingsare

exceeded. Functional operation should be restricted 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 © 1991 by FUJITSU LIMITED

PLASTIC PACKAGE
DIP-18P-M02

PLASTIC PACKAGE
FPT-20P-MO1
PIN ASSIGNMENT
\/
GND[ ] 1 18] | Dg(LSB)
Veeo [ ] 2 17] ] o7
coMP[ | 3 16] ] De
Veer[ | 4 TOP 5] Ds
Veea[]5 yiew 14| Ds
A.OUTE 6 13 :] Ds
Veea [: 7 12 j Dg
vCCD[ 8 11 :] D;(MSB)
GNDE 9 10 :] CLK

(DIP-18P-M02)

See P.2 for FPT Package

Thisdevicecontainscircuitrytoprotecttheinputs againstdamage
dueto high staticvoltages or slectric fields. However, itis 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. MB40778H Block Diagram
PIN ASSIGNMENT
RECOMMENDED OPERATING CONDITIONS U
Value GND[ | 1 20| ] NC.
Parameter Symbol Unh
Min. | Typ. | Max. VCCDI: 2 19 :l De (LSB)
COMPE 3 18 :] Dy
Power Supply Vottage VoA | ars | 500 | 525 | v Veer [ # o ] 5
Analog Reference Voltage! VREF 3.70 4.00 430 A VCCAE > view 16 :l Ds
A.OUTE 5 15 :] Ds
Clock Puise Width at High level tw+ 25 ns NC. E 7 14 :l Ds
Clock Pulse Width at Low level tw- 25 ns Veea[ | 8 131 ] Do
Data Setup Time ts 125 ns Voo [ ] @ 12| ] Dy (MSB)
ano [ 10 1] clk
Data Hold Time tH 125 ns
Operating Temperature Ta 0 70 °C (FPT-20P-MO1)
Phase Compensation Capacitance? Ccomp 1 uF

Note:
1. Voo~ VRerpg 1.2V.

2. The capacitor should be connected between COMP and GND.
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ELECTRICAL CHARACTERISTICS

ANALOG DC CHARACTERISTICS (Vcc =4.75 10 5.25V, T4 = 0 to 70°C)
Valie
Parameter Symbol Condition Unit
Min. Typ. Max.
Resolution 8 bits
Linearity Error LE DC +0.2 %
Veog = 5.000V Vv V
Full-Scale Analog Output Voltage Vors Viar = 3.976V oots | Veea 0015 v
Zero-Scale Analog Output Voltage Vozs J:SFZ%%O?%\/, 3919 3.980 4.042 v
Reference Cumrent IRer VRer = 4.00V 10 A
Output impedance Zoyt Ta=25°C 70 80 90 Q
DIGITAL DC CHARACTERISTICS (Vec =4.75 10 5.25V, T = 0 to 70°C)
Value
Parameter Symbol Condition Unh
Min. Typ- Max.
High-level Input Voltage ViHD 20 \
Low-level Input Voltage ViLo 0.8 Vv
Maximum Input Current ho \\//?::75 b205\>l 0 100 uA
High-leve! Input Current liHD \\//' (;g - 5253\(/ 0 20 pA
Low-level Input Current o Wty ~400 —40 bA
Power Supply Current lee VRer = 4.05V 50° 75 mA
Note: * Vg = 5.00V, VRer = 4.00V.
SWITCHING CHARACTERISTICS (Vee = 4.75 10 5.25V, T, = 0 to 70°C)
Value
Parameter Symbol Condition Unit
Min. Typ. Max,
Maxirmnum Conversion Rate FS 20 30 MSPS
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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
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OUTPUT VOLTAGE
{Vcoa = 5.000V, Vger = 3.976V)
Step input Code Output Voltage (V)
1] 00000000 3.980
1 00000001 3.984
[ ] [ ]
[ ) [ ]
[ ] [ ]
127 ot111111 4.488
128 10000000 4.492
129 10000001 4.496
[ ] [ ]
[ ] [ ]
[ ] L
254 1111110 4.996
255 111N 5.000
Voutv Vour
a [ 3
S0 ———————— —— — Vors
49% -F————— ———— — — — :
[
[
||
4496 -— — — - —— — — | |
P .
4488 - ——— — — I : } { LE12
N . |
I - I : |
| I |
| |1 | Vozs¥1 || |
3.980 | | | | | L 1, L1 I
IsB 8 5 £ - 8 5 e = o - o -
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Figure 5. Ideal Output Operation

Figure 6. Practical Qutput Operation
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TYPICAL CHARACTERISTIC CURVES
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Figure 11. Full-Scale Analog Output
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TYPICAL CHARACTERISTIC CURVES (Continued)

DELAY TIME tpa (ns)

CLOCK PULSE WIDTH ty+, ty - (ns)

Figure 12. Delay Time vs. Temperature

Figure 13. Delay Time vs. Power
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PACKAGE DIMENSIONS

18-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-18P-M02)

+ .008 + 0.20
[ — 868 -012 (22.05_0'30 )——"’

I e T e o Yo O i O o

INDEX 1
O 2444010  .300(7.62)
(6.2040.25) TYP.
N g l
pexz LA LA L L LT G LI
oa7 012 oy * 02 010 + .002
——.000 : '-03‘; (0.25 £0.05)
+0.30
(1.20 fo%%o) (1.20_0_00 )
7 ’ .197(5.00) MAX,
118(3.00) MIN,
+ .006
.050(1.27) 100(2.54) 018 _ 602 .020(0.51) MIN.
MAX. TYP. +0.14
(0.45_0.05 )

Dimensions in inches (millimeters)
© 1988 FUJITSU LIMITED D18009S-3C
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PACKAGE DIMENSIONS (Continued)
20-LEAD PLASTIC FLAT PACKAGE

(CASE No.: FPT-20P-M01) _, .089(2.25) MAX.
{MOUNTING HEIGHT)
+.010 +0.25
500 _ 008 (12-70 -0.20)" .002(0.05) MIN.
(STAND OFF HEIGHT)
] J
HAEAEAEHAAR e ors
(7.8010.40)
INDEX 2094012 268 " .6%26(6.80 M 0%0)
(5.3040.30)
HHEHHHHH — ¥ 0204008
: —%  (0500.20)
050(1.27) | .018+.004
D 0a540.10) 2| 2005013 | JL 268 © _6%1;6(6.30 : o?é?)o)
A Er-Srettrrae A
oy Detalk of ‘A" part |

.008(0.20) I
L

|

|

[

| ;

| [l "o20t050) |
|

|

|

[ [ 004(010) |

.650(16.51) REF. 007(0.18) |
"TTWAX
027(0.68)
vAX |
[ A J
© 1990 FUJITSU LIMITED F20003S-5C Dimensions in

inches (millimeters)




