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ASSP 1 CHANNEL 6-BIT VIDEO
A/D CONVERTER

MB40576

1 CHANNEL 6-BIT VIDEO A/D CONVERTER (20MSPS)
The Fujitsu MB40576 is a low power ultra-high speed video A/D converter fabricated with
Fujitsu Advanced Bipolar Technology. The MB40576 also adopts the fully-parallel comparison
technique (flash method) for high speed conversion and can convert wide band analog signal
such as video signal to digital signal at a sampling rate of DC through 20 Mega-samples/sec.
Because of such high-speed operation, the MB40576 is suitable for digital video applications PLASTIC PACKAGE
such as the digital TV, video processing with computer, or radar signal processing. DIP-16P-M04
¢ Resolution:
6 bits
® Linearity Error: +0.8% max.
* Maximum Conversion Rate: 20 MSPS min.
¢ Analog Input Voltage: Veg to Vg ~2(V) PLAI%’??:::\:II';QGE
* Analog Input Dynamic Range: v el
® Digital I/O level: TTL Compatible
PIN ASSIGNMENT
¢ Single Power Supply: +5V SSIG
® Power Dissipation: 270mW typ. ./
* Package: Standerd 16-pin DIP Package (Suffix: -P) wsey 0s [ 4 16 [_] ano
Standerd 16-pin FLAT Package (Suffix: -PF) b
5E 2 15 j Veep
ABSOLUTE MAXIMUM RATINGS (See NOTE)
D‘E 3 14 j Veea
Rating Symbol Value Unit ps[] 4 13 [ vee
TOP VIEW
Power Supply Voltage y,ggg -0.510 +7.0 \ pe[}s 12 [ vina
ey [ 6 11 [ vier
" - v
Digital Input Voltage VIND 0.5t0+7.0 C‘-KE 7 10 '_'] Veca
Analog Input Voltage ViNa -0.510 Vgc +0.5 v ano [ o [ veen
Analog Reference Voltage VRT VAB* -0.510 Vg +0.5 v
Storage Temperature Tsta -5510+125 °C This device contains circuitry 10 protect the inputs against
damage dus to high static voltages or electric fields. However,
*:| VRT - VRB| <2V it is advised that normal precautions be taken to avoid
application 91 anyvoltagg hlg_herthan maximum rated voltages
NOTE: Permanent device damage may occur if the above Absolute Maximum Ratings 1o this high impedancs circult
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.
copyright© 1994 by FUJITSU LIMITED
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MB40576

BLOCK DIAGRAM
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MB40576

RECOMMENDED OPERATING CONDITIONS

Value
Parameter Symbol Unit
Min Typ Max
Power Supply Voltage Vooa 4.7 v
Voo .75 5.00 525
Analog Input Voltage * VINA 4 - 5 \Y
Analog Reference Voltage (Top side) * VRt 4 5 5.1 Y]
Analog Reference Voltage (Bottom side) * VRB 3 4 4.1 v
Digital High-level Output Current loHD -400 - - HA
Digital Low-leve! Output Current loLo - - 4 mA
Clock Pulse Width at High level tw+ 25 - - ns
Clock Pulse Width at Low level tw— 25 - - ns
Operating Temperature Ta 0 - 70 °C

* VR < ViNA < VRT, VRT-VRE = 1V 10.1V
Please keep Vgca and Vggp at the same potential.

I 374975k 0010123 760 WA

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/5971629/MB40576.html

MB40576

ELECTRICAL CHARACTERISTICS

ANALOG DC CHARACTERISTICS (Vee = 5.00£5%V, Ta = 0 to 70°C)
Value
Parameter Symbol Condition Unit
© Min Typ Max
Resolution - - 6 bits
Linearity Error LE DC - - +0.8 %
Equivalent Resistance for Analog Input Rina 100 - - kQ
Input Capacitance Cina - 35 65 pF
High-Level Input Current lHA - - 75 uA
Low-Level Input Current A - - 73 uA
VT =5V
Reference Curent IRB Vpg = 4V - 4 7.2 mA
DIGITAL DC CHARACTERISTICS (Vee = 5.00£5%V, Ta = 0 to 70°C)
Value
Parameter Symbol Condltion Unit
Min Typ Max
High-Level Output Volotage VoHp loHp = —400pA 2.7 - - v
Low-Level Output Volotage VoLp loLp = 1.6mA - - 0.4 Y]
High-Level Input Volotage ViHD 2 - - Y
Low-Level Input Volotage ViLp - - 08 Vv
Maximum Input Current o Vip=7V - - 100 HA
High-Level Input Current D ViHp =27V - 0 20 LA
Low-Level Input Current Lo ViLp = 0.4V -400 -40 - HA
Power Supply Current leo - 54 80 mA
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MB40576

ELECTRICAL CHARACTERISTICS (continued)

SWITCHING CHARACTERISTICS (Vcc =5V, Ta = 25°C)
Value
Parameter Symbol Condition Unht
Min Typ Max
Maximum Conversion Rate FS 20 30 - MSPS
Digital Output Delay Time tpd - 26 40 ns

Fig. 1 - TIMING DIAGRAM
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MB40576

Fig. 2 - ANALOG INPUT EQUIVALENT CIRCUIT

Veca © +

Veca O *+
2
< VD
V
INA —& VO J_
\ —-—
' C
' IN RN
¢
‘ laias
AGND
ViB
X63 CIRCUITS
CiNA: Non-linear Emitter-foliower Junction Capacitance
RiNA: Linear Resistance Model for Input Current Transition by Comparator Switching:
Infinite value for Vina < VRp or when CLK = High
Vgp: Voltage at VR terminal.
Igias: Constant Input Bias Current
Vp: The base-collector junction diode of emitter-foliower transistor.
Fig. 3 - DIGITAL INPUT EQUIVALENT Fig. 4 - LOAD CIRCUIT FOR OUTPUT BUFFER
Measurement
Veea © point Vee
25k 2 31ke 3 25k ?
;» s S
2.1kQ
RL
To Output pin O H
»t
iNPUT O—t" —o veer=1av c =
GND
”r
RL = ZKQ
C = 15pF including scope and jig capacitance
Diodes: IN 3064 or equivalent.
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MB40576

OUTPUT CODE
(Vce 5V, VR £ VRe = 4V)

Step Analog Input Voltage Digital Output Code

0 3.992V 000000

1 4008V 000001

31 4488V 011.111

32 4504V 100000

33 4520V 100001

62 4984V 11 1'1 10

63 5.000V 111111

Note: One step of oulput voltage (I sg) is 16 mV when Vgr is adjusted at 4.992V, and Vzt at 4.000 V by Vgr and Vgg.
The Analog Input Voltage are the centre value of each step.

Fig. 5 - IDEAL CONVERSION Fig. 6 - ACTUAL CONVERSION
CHARACTERISTICS CHARACTERISTICS
STEP OUTPUT CODE STEP OUTPUT CODE
) 4
63 MM fececncanccnns cecen- 63 111111
62 111110 |fave-ew-- e~ - 62 111110
61 111101 61 111101

L]
]
‘
t
[}
(]
1
33 100001 . 33 100001
]
32 100000 : 32 100000
.
31 011114 ' 31 omind
(]
1
1
]
02 0 10 : 02 000010
.
01 000001 : 01 000001
t
00 000000 2000V 4 9;2: 00 000000 , v
’ Input Voltage Vi ’ Vzr input Voltage Vi FT
Linearily E |LE n} max.
inearity Error= —————
’ [FS|
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MB40576

TYPICAL CHARACTERISTICS CURVES

Fig. 7 - POWER SUPPLY CURRENT

Fig. 8 - LINEARITY ERROR
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Fig. 9 - REFERENCE CURRENT Fig. 10 - DIGITAL HIGH-LEVEL OUTPUT
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Fig. 11 - DIGITAL LOW-LEVEL OUTPUT
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MB40576

TYPICAL CHARACTERISTICS CURVES (Continued)

Fig. 12 - DELAY TIME vs. TEMPERATURE
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Fig. 14 - CLOCK PULSE WIDTH
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Fig. 13 - DELAY TIME vs. POWER
SUPPLY VOLTAGE
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Fig. 15 - CLOCK PULSE WIDTH vs. POWER
SUPPLY VOLTAGE
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Fig. 16 - MAXIMUM CONVERSION RATE
vs. TEMPERATURE
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MB40576

PACKAGE DIMENSIONS
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16-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-16P-M04)

INDEX-1

N

o

244t 010  -300(7.62)
(6.2010.25) TYP

+.012
039 -0 \

— -

INDEX—2/ _l__l L LA LU_I L

PR

+.012
|— 080 ‘o

(099030 !

|«
(1.52+0:30)

010£.002

(0.25+0.05)

1™

~.100(2.54)
o OTYP
050(1.27)
MAX

©1991 FUJITSU LIMITED D16033S-2C

B A

172(4.36)MAX

.118(3.00)MIN

(0.46+0.08)

.020(0.51)MIN
.018+.003

Dimensions in
inches (millimeters)
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MB40576

PACKAGE DIMENSIONS (Continued)

16-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-16P-M03)

.122(3.10) MAX

010 +0.25 (MOUNTING HEIGHT)
e 500758 (12707550 ) ———* 002
.002(0.05) MIN
/ (STAND OFF HEIGHT)
HHAHHEHHH A
402t016
(10.2020.40) 362012
INDEX 299t.012 (9.2030.30)
, (7.600.30)
T ' l 1
THEE O I .

—7 (0.50%0.20)

.050(1.27) .018t.004

+002,. . .+0.05
P (0.4550.10) ©| Poose19@) >t 006 5010155 )
_______ A
[ Details of “A” part |
A" I .008(0.20) ‘
/ T ST
| A0 l .024(0.60)I
o - : 007(018) |
=] 004(0.10) > MAX
| 027068 |
1 MAX _!
le——— 350(8.89) REF ———> L MM
Dimensions in
©1991 FUJITSU LIMITED F16008S-3C inches (millimeters)

All Rights Reserved.

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