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8-BiT ULTRA HIGH SPEED A/D CONVERTER

The Fujitsu MB 40547 is an ultra-high A/D converter which is fabricated with
Fujitsu Advanced Bipolar Technology. The MB 40547 uses the full-parallel
comparision technique (fiash method) for high speed conversion and can
convert wide-band analog signals such as video to digital signals at a sampling
rate from DC to 30 Megasamples/sec. without any sampling/holding circuit.
Because of such highspeed operation, the MB 40547 is suitable for applica-
tions such as color-TV coding, video processing with computer, or radar signal

processing.

® Resolution: 8 bits

® Linearity: MB 40547-7 : £1 LSB
MB 40547-8 : +1/2 LSB

® Conversion Rate: 30 MSPS typ.

® Analog Input Voltage: Oto -2V

® No need for external sampling/holding circuit

® Digital 1/0 level: 10 K ECL level

® Qutput modes: Binary/2‘'s Complement

® Single Power Supply: -5.2V

® Power consumption: 900 mW typ.

® Package: Standard 24-pin DIP

ABSOLUTE MAXIMUM RATINGS

8-BIT ULTRA-HIGH SPEED
A/D CONVERTER

Parameter Symbol Ratings Unit
Power Supply Voltage Vee +0.51t0 -7.0 \Y
Digital Input Voltage VinD +0.5 to Ve \
Analog Input Voltage Vina +0.5 to Vge \
Analog Reference Voltage Vg +0.5 to Vgg v
Output Current 1) -12* mA
Storage Temperature Tsra -55 to +150 °c

* Negative value of current means that the current flows from the device.

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM
RATINGS 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.

MB 40547-7
MB 40547-8

May 1984 °
Edition 2.0

CERAMIC PACKAGE
DIP-24C-A01

PIN ASSIGNMENT

Vee((1 ~"  24[7]D.GND
Vee[]2 23[JNLINV
(LSBIDg[]3 22[7JA.GND
0,4 21 Vgg -2V}
Ds[s 20 Vry
Ds(e 19 vin
0.0} ToP V!Ew18 Hvin
D38 17 Vet OV
02e 16[JA.GND
tMsB10, [ 10 15[INMINY
cuq:1 11 141 D.GND
Vee 12 13 Vee

This device contains circuitry to protect the
inputs against damage due to high static volt-
ages or electric fields. However, it is advised
that normal precautions be taken to avoid
application of any voltage higher than maxi-
mum rated voltages ta this high impedance
circuit.
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Value
Parameter Symbol Unit
Min Typ Max
Power Supply Voltage Vee -5.46 -5.20 -4.94 v
Analog Input Voltage Vina -2.0 0 \
Analog Reference Voltage (Top Side) Vet 0 0.1 A"
Analog Reference Volitage {Bottom Side) Vre =21 -2.0 v
Clock Pulse Width at High level Tyt 25 ns
Clock Puise Width at Low level Tt 25 ns
Operating Temperature Ta 0 70 °c
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DC CHARACTERISTICS

(Ve = 5.2V, Ta =0 to +70°C, Output Circuits: See TEST LOAD CIRCUIT)

BT T
MB 40547.7 FUJITSU
MB 40547-8 HinmiRumi

Value
Parameter Symbol Unit
Max Typ Max
Resolution 8 bits
MB 40547-7 +*0.4
Linearity Error Eq %
MB 40547-8 +0.2
Equivalent Input Resistance Rina 25 k&2
Input Capacitance Cina 130 250 pF
High-level Input Current lina 300 uA
Low-level Input Current liLa 290 uA
Reference Current Ire -36 -20 mA
{Vge = =52V, T4 = 0 to +70°C, Output Circuit: See TEST LOAD CIRCUIT)
Value
Parameter Symbol Ta Unit
°c) Min Typ Max
0 -1.000 -0.840
High-level Output Voltage Vou +25 -0.960 -0.810 Y
+70 -0.800 -0.720
0 -1.870 -1.665
Low-evel Output Voltage VoL +25 -1.850 -1.650 \Y
+70 -1.830 ~-1.625
1] -1.145
High-level Input Voltage Vino +25 -1.105 Vv
+70 ~1.045
0 -1.490
Low-level Input Vaoltage Vico +25 -1.475 Vv
+70 -1.450
High-level tnput Current o 220 uA
Low-level Input Current Lo 180 HA
Power Supply Current fee -280 -170 mA
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SWITCHING CHARACTERISTICS

(VEg = -5.2V, T = +26°C)

x Data N-1

Value
Parameter Symbol Unit
Min Typ Max
Maximum Conversion Rate FS 20 30 MHz
Aperture Delay tap ns
Digital Qutput Delay toa 15 25 ns
TIMING DIAGRAM
CLK 7
Sample N+2
Sample Sample
N N+
Vin \MJ/—
—= "-—‘AD
D4 to Dg

T Data N X Data N+1
pd
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MB 40547.7 FUJITSU
MB 40547-8 MWWIEY

ANALOG INPUT EQUIVALENT CIRCUIT

Vee
1One of 255 input circuits)

lgias

Lo

Cin Rin ¥ vp

v
RB A.GND

Cin:
Rin:

Vgg:

lgias:

Non-linear Emitter-follower Junction Capacitance

Linear Resistance Model for input Current Transition by Comparator Switching:

Infinite value for V), <{ Vg or when CLK = HIGH.

Voltage at Vg Terminal.
Constant tnput Bias Current

Diode consisting of the base-coliector junction of emitter-foilower transistor.

DIGITAL INPUT EQUIVALENT CIRCUIT

G.GNDO——
b3
S
CLK Vage = 1.3V
50 k§2
VEE

G.GND

NMINV
NLINV

X
50 k2 3
<

DIGITAL OUTPUT EQUIVALENT CIRCUIT

) F -0 D. GND

Dy to Dg

TEST LOAD CIRCUIT

To Output Pin

C_=100F

Rr=5100 _Vl_lncluding jig and probe
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OUTPUT CODES

{Recommended Operating Conditions unless Otherwise noted, Vpt = 0V, VRp = -1,000V, Positive Logic)

MB 40547-7
MB 40547-8

RANGE BINARY OFFSET 2'S COMPLEMENT
—20000VFS | -2.0000V FS TRUE INVERTED TRUE INVERTED
STEP 7.8431 mv 8.000 mV NMINV = 1 NMINV = 0 NMINV =0 NMINV = 1
Step*1 Step™1 NLINV =1 NLINV =1 NLINV =0 NLINV =0

V) (V)
000 0.0000 0.0000 00000000 M1 10000000 01111111
127 —0.9961 -1.0160 01111111 10000000 11111111 00000000
128 -1.0039 ~1.0240 10000000 01111111 00000000 1111111
129 -10118 -1.0320 10000001 01111110 00000001 11111110
255 -2.0000 -2.0400 1111111 00000000 01111117 10000000

Note *1: Value of analog voltage is defined as value at the center of the step.
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PACKAGE DIMENSIONS

24-LEAD CERAMIC (METAL SEAL) DUAL IN-LINE PACKAGE
(CASE No.: DIP-24C-A01)

e Ao

e
R.025(0.64)REF
% 578(14.68)  590(14.99

)
598(15.19)  .610(15.49)

INDEX AREA

1.186(30.12) ,008(0.20)
1.214(30.84) '

.012(0.30}
—-1 l‘—.057(l.45)MAX

_ 4 |177a50max

.120(3.05}
150(3.81}
.090(2.291 .015(0.38)
.110(2.79) }

023(0.58] -

1.100{27.94}REF !
.03610.91) Dimensions in
.044(1.12)

inches {millimeters)

7-75



