LRI

FUJITSU

AR

10-BIT HIGH SPEED MB40748-8

MB40748-9
D/A CONVERTER MB4074g-'IO

August 1988
Edition 4.0

10-BIT HIGH SPEED D/A CONVERTER

The Fujitsu MB40748 is a 10 bit Ultra-high speed low-power Digital to Analog
Converter which is fabricated with Fujitsu Advanced Bipolar Technalogy.
The device can convert 10-bit digital signals into analog signals from DC to
20 Mega-samples/sec. {MSPS). Because of such high speed operation, the device
is suitable for applications such as color television decoding, digital TV system
and video processing with computer.

CERAMIC PACKAGE
® Resolution : 10 bits DIP-24C-AD6

® Linearity MB40748-8 : 0.2% max. {8 bit accuracy)
MB40748-9 : £0.1% max. (9 bit accuracy)
MB40748-10: *0.05% max. (10 bit accuracy)

® Conversion Rate : 20 MSPS min,

® Analog Qutput Voltage : 0V to-~1V

® Digital Input Voltage . 10k ECL level CERAMIC PACKAGE
DIP-24C-A10
® |Input Code : Binary or 2's complement
® Single Power Supply ;. ~b2v
PIN ASSIGNMENT
® Power Dissipation o 300mW typ.
¢ Package ; g:sg:g'i?g veedr 7 2e[Jo.ono
NLINV[] 2 23{]D4q(LSB}
comp[3 22[]Dg
v 4 21[]o
ABSOLUTE MAXIMUM RATINGS Rer g H0s
A.GND[]s 20D,
Parameter Symbol Ratings Unit A.GND[6 19 ]Dg
TOP VIEW
A.GND[]7 18[]Ds
Supply Voitage Vee +0.5t0-7.0 \ Aout(s 1704
. A.GND[]9 16{ ]D3
Digital input Volt
g P a9¢ Vino +0.510 Veg v D.GND] 10 151D,
Analog Reference Voltage Viaer +0.5 to Vg v NMINV 13 14110, (MSBI
vee 12 13JCLK
Storage Temperature Tste -55 to +150 °c
NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM I,z:.sd:‘;ﬁistoé‘;:::;ecg::i:;yh};hpsrtc;‘t?:‘vg‘:
RATINGS are exceeded. Functional operation shoutd be restricted to ages or electric fields. However, it is advised
the conditions as detailed in the operational sections of this data ;2:'[_ ngmal fprecaut;ms b:' r:ker;hto avoid
. N P ication of any volta igher than maxi-
shegt. Exposure to absolute ma‘xumum rating conditions for extended mum rated voltages to 9"”5 high impedance
periods may affect device reliability. circuit.
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Fig. 1-MB40748 BLOCK DIAGRAM
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MB40748-8 FUJITSU
MB40748-9
MB40748-10 IV
Value
Parameter Symbol Unit
Min Typ Max
Supply Voltage Vee ~5.46 -5.20 —4.94 \%
Analog Reference Voltage VRer -1.2 -1.0 -0.8 v
Clock Pulse Width at High-level tw?* 15 ns
Clock Pulse Width at Low-level tyw” 15 — ns
Data Setup Time ts 20 ns
Data Hold Time th 0 ns
Operating Temperature Ta 0 70 °c
Phase Compensation Capacitance™ Ccome 1 uF
Note: The capacitor shoutd be connected between COMP and Ve
(Recommended Operating Conditians unless otherwise noted.) (Vgg = -56.2V, Tp =0V to +70 V °c)
ANALOG DC CHARACTERISTICS
Value
Parameter Condition & Note Symbol Unit
Min Typ Max
Resolution 10 bits
MB40748-8 0.2 %
Linearity Error MB40748-9 LE 0.1 %
MB40748-10 +0.05 %
Full-scale Analog Output Vgee = -1.00V,
Voltage A. OUT is open. Vors ~1.06 -1.00 -0.94 v
Zero-scale Analog Output Vper = -1.00V,
Voltage A. OUT is open. Vozs -15 0 15 mv
Reference Input Current Vger = -1.00V lrer 10 HA
Output Impedance Ta=25°C Zout 70 80 90 Q
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ELECTRICAL CHARACTERISTICS (continued)

(Recommended Operating Conditions unless otherwise noted.) (Vgg = -5.2 V, Ta =010 +70°C)

DIGITAL DC CHARACTERISTICS

Value
Parameter Conditions Symbol Unit
Min Typ Max
Ta=0C -1.145
High-tevel Digital _ o _
Input Voltage Ta=+25"C Viubp 1.105 v
Ta =+70°C -1.045
Ta =0°C -1.490
Low-level Digital "
Input Voltage Ta=+26C Vo -1.475 v
Ta =+70°C -1.450
High-level Digital
0 A
Input Current o % ®
Low-level Digital
Input Current hio 05 200 A
Supply Current Vger =-1.00 V lee -90 -56 mA
SWITCHING CHARACTERISTICS
(VEg =-5.2V,Tp =0 to +70°C)
Value
Parameter Conditions Symbol Unit
Min Typ Max
Maximum conversion Rate FS 20 30 MSPS
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TIMING DIAGRAM

tH
s
DATA INPUT 50%
| tw- twt
CLK INPUT 50%
ﬁr +%LSB
OUTPUT 50%
.
tpg 1 .
TseTl
thp*

Note: *These values are not specified because they depend on application circuit.

EQUIVALENT DIGITAL INPUT CIRCUIT

D. GND O——
< <
b3 b3
D, to D«";r < 2
™~ VREE = -2.1V
50 k2
VEE

Note: tVyy =-13V

EQUIVALENT OUTPUT CIRCUIT

ZouT=800 E

louT x

O A.GND

A\AAAS

r————o A.0UT

VEE
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OUTPUT VOLTAGE

(Recommended Operating Conditions unless otherwise noted. VRgr = ~ 1.024 V, Positive Logic) {1LSB =1mV)
BINARY OFFSET 2'S COMPLEMENT
Digital Input Non-inverting Inverting Non-inverting Inverting C;Ste;l'.ut
STEP Input Input Input Input Voltage
(v}
NMINV 1 o] 0 1
MLINV 1 0 1 o]
0 0000000000 1M11iin 1000000000 o111111INn ~0.000
1 0000000001 1111111110 1000000001 0111111110 -0.001
511 0111111111 1000000000 1Mmtimn 0000000000 -0.511
512 1000000000 [ARRARRER NI 0000000000 1111111111 -0.512
513 1000000001 0111111110 0000000001 1111111110 ~-0.513
1022 1111111110 0000000001 0111111110 1000000001 ~1.022
1023 " 0000000000 0111111111 1000000000 -1.023
IDEAL OUTPUT OPERATION PRACTICAL OUTPUT OPERATION
Vour V! VouT
-1.023 Vors
=1.022 e y
“0.513 |ooemeeee et :
0612 [oeeereanee e '
0511 foreesamimnsrinnnnnnes ,
~0.002 foreeennas ’
-0.001 |-y
; Vozs
-0.000 H
T§s: tgg ¢t §E: Igg &
e B = - = - - - =
£ g 3 T § 8 = = & - - § c =
g g8 =t 88 = g8 & b
51 = 8 P g <= - - =
Msa-—.8§§ 595 - = %8: 5§.§- - =
LE, | max
Linearity Error =
IFS|
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PACKAGE DIMENSIONS

24-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE
[CASE No.: DIP-24C-A06)

o
—==2" 0°t0 9
P tc

) —
R.025{0.64)REF
\19 .589+.011 600£.010
{(14.96:0.28) {15.24:0.25)
INDEX AREA
L J L
1.200:.014 .010+.002
{30.4810.36} 10.25:0.05)

——.! |=—.067{1.48)MAX
| 1

i .200(5.08]MAX

.134:.014
{3.40:0.36)

lo.46 ~0.08' Dimensions in
1.100(27.94)REF inches {(milimeters)
© 1988 FUJITSU LIMITED D24028S-2C

+.005
.100£.010 040+.004 ,“4 018 503, 050£.010
(2.64+0.25) (1 .02+0.10) +0.13 (1.27:0.25)
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PACKAGE DIMENSIONS ({(continued)

24-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE
{CASE No.: DIP-24C-A10)

—

R.050(1.27)REF

C=—=

.295:.010
(7.49:0.25)

1

0°t0 9°

2D
!

|
3002010
{7.62+0.25)

T

1.200£.015 I

(30.4820.38) -
*] p=—0.61(1.55)MAX
i : . T
i :200{5.08)MAX
134,014
,050£.010 | (3.4020.36)
(1.27:0.25)
+.005 I
.100+.010 .050+.010 | 0187002
f T
Rea il .27+0.2! +0.13
{2.54+0.25) 11.27:0.25) (046013
-

1.100(27.94)REF

© 1988 FUJITSU LIMITED D240295.2C

.010+.002
(0.25+0.05)

Dimensions in
inches (milimeters)
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