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FUJITSU

MB40547-7/-8
A/D CONVERTER

1 CHANNEL 8-BIT FLASH TYPE A/D CONVERTER

The Fujitsu MB40547 is an ultra-high A/D converter which is fabricated with Fujitsu Advanced
Bipolar Technology. The MB40547 uses the full-parallel comparision technique (flash
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 Mega samples/sec. without any
sampling/holding circuit. Because of such high-speed operation, the MB40547 is suitable for
applications such as color-TV coding, video processing with computer, or radar signal

processing.
e Resolution: 8 bits
e Linearity: MB40547-7: +1 LSB
MB40547-8: £1/2 LSB
e Conversion Rate: 30 MSPS typ.
e Analog Input Voltage: 0to -2V

e No need for external sampling/holding circuit

e Digital /O level: 10K ECL level

e Qutput modes: Binary/2's Complement
® Single Power Supply: -5.2V

e Power consumption: 900 mW typ.

e Package: 24-pin DIP

ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Ratings Unit
Power Supply Voltage Vee +0.5 to-7.0 \
Digital Input Voltage Vino +0.5 10 Vee \
Analog Input Voltage Vina +0.5to Vee v
Analog Reference Voltage Vg +0.5to Vee \
Output Current lo —12% mA
Stprage Temperature Tsta -55 to +150 °C

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

NOTE: Permanent device damage may occur if the above 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.
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CERAMIC PACKAGE
DIP-24C-A04
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This device contains circuitry to protect the inputs against
damage due to high static vohages or electric fields. However,
it is 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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Fig. 1 - BLOCK DIAGRAM
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Value .
Parameter Symbol - Unit
Min Typ Max
Power Supply Voltage Vee -56 -5.20 ~4.94 \Y
Analog Input Voltage Vina -2.0 0 \
Analog Reference Voltage (Top Side) Ver 0 0.1 Vv
Analog Reference Voltage (Bottom Side) Ves -2.1 -2.0 Vv
Clock Pulse Width at High level tw+ 25 ns
Clock Pulse Width at Low level tw— 25 ns
Operating Temperature Ta 0 70 °C

The level of D.GND and A.GND should be same.
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MB40547-8
DC CHARACTERISTICS
Analog System (Vee = =5.2V, T4 = 0 to 70°C, Output Circuits: See TEST LOAD CIRCUIT)
Value
Parameter Symbol Unit
Min Typ Max
- Resolution 8 bits
Linearity Error MBa0S4T 7 LE 04 %
MB40547-8 0.2
Equivalent input Resistance Rina 25 KO
input Capacitance Cina 130 250 pF
High-level Input Current lia 300 LA
Low-fevel Input Current lia 290 pA
Reference Current lae -36 -20 mA
Output Load: 510Q is connedted with —5.2V.
Digital System (Vee = 5.2V, Tx = 0 to 70°C, Output Circuits: See TEST LOAD CIRCUIT)
Value
Parameter Symbol Unit
Ta (°C) Min Typ Max
0 —-1.000 -0.840
High-level Output Voltage Vonp +25 -0.960 -0.810 \'%
+70 -0.900 -0.720
0 -1.870 -1.665
Low-level Output Voltage Vowo +25 -0.850 -1.650 \%
+70 -0.830 -1.625
0 -1.145
High-level Input Voitage Viup +25 -1.105 \
+70 -1.045
0 —-1.490
Low-level input Voltage Vi +25 —-1.475 \%
+70 -1.450
High-leve! Input Current bno 220 pA
Low-level Input Current lio 180 HA
Power Supply Current lee —280 -170 uA

Output Load: 510Q is connedted with —=5.2V.
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SWTCHING CHARACTERESTECS

(Vee = =5.2V, T, = 25°C)

Value
Parameter Symbol Unit
Min Typ Max
Maximum Conversion Rate FS 20 30 MSPS
Digital Output Delay to 15 25 ns
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Fig. 2 — TIMING DIAGRAM
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Fig. 3 - ANALOG INPUT EQUIVALENT CIRCUIT
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(One of 255 input circuits)
Cw: Non-linear Emitter-follower Junction Capacitance
Rin Linear Resistance Model for Input Current Transition by Comparator Switching:
Infinite value for Vi < Vrg or when CLK = HIGH.
Vga: Voltage at Vgs Terminal.
lBias: Constant input Bias Current
Vo: Diode consisting of the bases-collector junction of emitter-follower transistor.
Fig. 4 — DIGITAL INPUT EQUIVALENT CIRCUIT
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DIGITAL OUTPUT EQUIVALENT CIRCUIT
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TEST LOAD CIRCUIT

To Output Pin O ’

Ry = 510k

C|N = 10pF
including jig and probe
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OUTPUT CODES

(Recommended Operating Conditions unless Otherwise noted, Var = OV, Vgo = ~1.000V, Positive Logic)

RANGE BINARY OFFSET 2'S COMPLEMENT
STEP ‘g'ggg?\:nfls -i%%%oxs TRUE INVERTED TRUE INVERTED
' ' ‘ 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 11111111 10000000 01111111
127 ~0.9961 ~0.0160 01111111 10000000 RRRRRRE. 00000000
128 ~1.0039 ~1.0240 10000000 01111111 00000000 11111111
129 ~1.0118 -1.0320 10000001 01111110 00000001 11111110
255 —2.0000 ~2.0400 11111111 00000000 01111111 10000000
Note *1: Value of analog voltage is defined as value at the center of the step.
Fig. 6
Ideal Form Real Form
STEP OUTPUT CODE STEP OUTPUT CODE
A ﬂ\
255 11111111 e m— e — — 255 11111111 pmem—mm — e — — — —
254 111110 —————————- 254 11111110 pmmr — — ——— — — —
I LE253—
253 11111101 fr—m——— = — ——— | 253 11111101 b —————— — —LfF,
| |
| |
|
129 10000001 f=——————"— | 129 10000001 pm——————— :
| LE129 |
128 10000000 = ————— I 128 10001100 fm———— I
| LE127—1 LE128|
127 01111111 e = —— ' 127 01111111 pm— === l
| |
| |
002 00000010 }— — — : 002 00000010 |- — — :
| l"— LE2 |
001 00000001 | I 001 00000001 |— |
LET
000 00000000 . 000 00000000 l ,
-2.036V ~0.004 Vzr Vina Ver
NMINV = 1 NMINV = 1
NLINV = 1 NLINV - 1 ILtEnlmax. _ o
|FS| max.
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24-LEAD CERAMIC DUAL IN-LINE PACKAGE
(CASE No.: DiIP-24C-A04)
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All Rights Reserved.

Circuit diagrams utilizing Fujitsu products are included as a means of illustrating typical
semiconductor applications. Complete Information sutficient 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 responsibiiity 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.

Fujitsu 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 Fujitsu.



