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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

e 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.
:Vgg to Vg -1(V)
: TTL Compatible
t+5V

1 250mW typ.
{Suffix: -P)

(Suffix: -PF)

ABSOLUTE MAXIMUM RATINGS (see NOTE)

Rating Symbot Value Unkh
Veea
Power Supply Volta -0.5t0 +7.0 v
wer Supply Voltage Voop +
Digital input Voltage ViND ~05t0+7.0 \
Analog Reference Voltage VRer 3.70to Vg +0.5 \
Storage Temperature TsTG - 5510 +125 °C

Note: Permanentdevice damage may occurifthe above Absolute MaximumRatings are
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

B 3749756 0010143 135 W

PLASTIC PACKAGE
DIP-18P-M02

PLASTIC PACKAGE
FPT-20P-MO1
PIN ASSIGNMENT
\/
GND[ ] 1 18| | Dg(LSB)
Veeo[ | 2 17| ] o
comp[ ]| 8 16] ] De
Vrer[ | 4 TOP 15[ ] Ds
Voea [ |5 wview 4[] Ds
AOUT[ |8 13 ] Ds
Veea[ | 7 12 :] D,
Veon [ | 8 11 :] D:(MSB)
GNDE 9 10 :] CLK

(DIP-18P-M02)

See P.2 for FPT Package

This devicecontainscircuitrytoprotecttheinputsagainstdamage
due to high static voltages or electric 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 Unit
Min. | Typ. | Max. VCCDI: 2 19 :l Ds (LSB)
v COMPE 3 18 :] Dy
Power Supply Voltage vSSQ 475 | 500 | 525 v Vaere [ ] 4 o 17| De
Analog Reference Voltage! VREF 3.70 4.00 430 A Veea E ° viEw 16 :l Ds
A.OUT[: 6 15 :] Ds
Clock Pulse Width at High level tw+ 25 ns NC. E 7 14 :l Ds
Clock Pulse Width at Low level tw- 25 ns Voea[ | 8 131 ] D2
Data Setup Time ts 125 ns Voeo [] 9 12["] Dy (MsB)
aND[ | 10 1{] cK
Data Hold Time tH 125 ns
Operating Temperature Ta 0 70 °C (FPT-20P-M0O1)
Phase Compensation Capacitance? Ccomp 1 uF

Note:

1. Voo~ VRepg 1.2V
2. The capacitor should be connected between COMP and GND.
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MB40778

ELECTRICAL CHARACTERISTICS

ANALOG DC CHARACTERISTICS (Voc =4.75 10 5.25V, T4 = 0 to 70°C)
Value
Parameter Symbol Condition Unit
Min. Typ. Max.
Resolution 8 bits
Linearity Error LE DC +0.2 %
Vee = 5.000V Voca Veca
Full-Scale Analog Output Voltage Vors VRer =3.976V -0.015 Vcea +0.015 \
Vee = 5.000V
Zero-Scale Analog Output Voltage Vozs VREF = 3.976V 3.919 3.980 4.042 v
Reference Current IReF VRer = 4.00V 10
Output impedance Zoyt Ta=25°C 70 80 90 Q
DIGITAL DC CHARACTERISTICS (Vcc =4.75 10 5.25V, T = 0 to 70°C)
Vakie
Parameter Symbol Condition Unit
Min. Typ- Max.
High-level Input Voltage ViHD 20 \
Low-level Input Voltage VLo 08 Vv
. Veg = 5.25V
Maximum Input Current lp Vip = 7.00V 0 100 pA
. Vg = 5.25V
High-leve! Input Current D Virp = 2.70V 0 20 MHA
Vg = 5.25V
Low-level Input Current LTS Viip = 0.40V ~-400 -40 pA
Power Supply Current lce VRer = 4.05V 50° 75 mA
Note: * Vo = 5.00V, VRer = 4.00V.
SWITCHING CHARACTERISTICS (Ve = 4.75 10 5.25V, T, = 0 to 70°C)
Value
Parameter Symbol Condition Unit
Min. Typ. Max.
Maximum Conversion Rate FS 20 30 MSPS
3

B 3749756 0010185 TOS HE




MB40778

3V
DATA INPUT
ov

3v
CLKINPUT
ov

OUTPUT

1.5V

- ————— ty+

X +"/,LSB

1

+ 50%

tps

¥y

tsem.”

tep”

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

B 3749756 001018b 944 HN

Figure 4. Output Equivalent Circuit




MB40778

OUTPUT VOLTAGE
{(Voca = 5.000V, Vger = 3.976V)
Step input Code Output Voltage (V)
0 00000000 3.980
1 00000001 3.984
[ ] [ ]
[ [ ]
[ ] L ]
127 o111 4.488
128 10000000 4.492
129 10000001 4.496
[ ] L ]
[ ] [ ]
[ ] L ]
254 1111110 4.996
255 LARRARRD 5.000
Voutv) Vour
[ a2
sop0 fbp———————— — — — Vors
49% | —— — : I
(I |
. |
| |
4496 -——— o —— — — | | | |
| | ! |
4492 - — — I | ' | : | l
4488 |- ——— I : { { LE127. 2 : | I I
Lo | by |
I R
[ Lo
el Lo | , I |
3984 |- | L . | | |
I [ . Vozs¥ | | (I [
3.980 L —L L L1, [ L1 | L1,
o ~ = o -
LB 8 8 g r 8 8 T E 85 2 - 8 5 ° =
o o O ™ [=] [=] ., - L [= 2] o v~ Q (=] -~ —
(o] [= = = (=] Q = st Q O [=] b o Q - b
MsB> S 8 8 £ 8 § EE S8 2 E 2 8 EE
(=] c O - ~ - - o O [=] S o o = r
S & © - =
Sep»> o = o & & & 3 B e - o o & 3 B
- - - N N - - - (4] Y]
o _ LE, Imax
Linearity Error = FS
Figure 5. Ideal Output Operation Figure 6. Practical Qutput Operation
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MB40778

TYPICAL CHARACTERISTIC CURVES

7 Figure 7. Power Supply Current
£ 20 vs. Temperature
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Figure 9. Output Impedance Figure 10. Zero-Scale Analog Output
vs. Temperature Voltage vs. Temperature
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Figure 11. Full-Scale Analog Output
Voltage vs. Temperature
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MB40778
TYPICAL CHARACTERISTIC CURVES (Continued)
Figure 13. Delay Time vs. Power
Figure 12. Delay Time vs. Temperature Supply Voltage
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Figure 14. Clock Pulse Width Figure 15. Clock Pulse Width
& vs. Temperature o vs. Power Supply Voltage
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— Figure 16. Maximum Conversion
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MB40778

PACKAGE DIMENSIONS

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

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

e e e e Yo O e O o M

INDEX 1
O 2443010  .300(7.62)
(6.20+0.25)
NDEX2 L
P S [ [ O N I
a7 012 oy 012 010 & 002
——=-000 ¢—— 000 (0.25 £0.05)
+030
(1 207 o(.)b%()) (1 207000 )
( ] 7 , .197(5.00) MAX,
o U 118(3.00) MIN.
+ .008
050(1.27) 100(2.54) 018~ o00 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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MB40778

PACKAGE DIMENSIONS (Continued)

(CASE No.: FPT-20P-M01)

o500 © .6%1,0(12.70 ta ) -

HAAAAAAAAR f

307+.016
(7.80+0.40)

INDEX

2094012
(5.3040.30)

EEHHEHH
050(1.27) _

018+ 004 =

[ [ 004010) |

.650{16.51) REF.

© 1990 FUJITSU LIMITED F20003S-5C

20-LEAD PLASTIC FLAT PACKAGE

_, .089(2.25) MAX.
(MOUNTING HEIGHT)

.002(0.05) MIN.
(STAND OFF HEIGHT)

268 T o0 (s.ao N 0?{:,0)

— ¥ 020:008
—%  (05010.20)

+ .016( + 0.40)

268 _ 0og | €80 _0.20

Details of *A” part jl
0080.20) |

7 L)
.020(0.50) |
007(0.18) |
o MAX. [
.027(0.68) I

Dimensions in
inches (millimeters)
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