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8-CHANNEL 8-BIT A/D CONVERTER

The Fujitsu MB4056 is an analog-to-digital converter (ADC) for general pur-
pose which features eight channels of analog inputs and 8-bit data length of
digital output.

Analog input signal is converted to serial B-bit digital data by the successive-
approximation technique which provides high-speed conversion, i.e. many
analog data can be converted within a short time.

Additionally, the MB4056 has dual range conversion capability, which pro-
vides sequentially one data of both range, standard and contracted modes, to
chose better data between them and to delete the range change time. PLASTIC PACKAGE
All digital 1/O signals including control inputs are TTL level compatible so as DIP-20P-MO1

to provide wide application such as in microprocessor-controlled system and
so on.

® Single Power Supply: +4.75Vto+18V
® Multiplex 8-Channel Analog Inputs:
® Resolution: 8 bits
® Linearity Error: *0.19% Max.
® Analog Input Voltage Ranges:
Automatic Range Change/Dual
Range Conversion: Oto5V
Standard mode PLASTIC PACKAGE
Ot01.25V DIP-20C-C03

Contracted mode
® Successive-Approximation Conversion: 100 us/ch Max. at fc ¢ = 100 kHz,

S/D=1
200 psich Max. at fo, = 100 kHz, PIN ASSIGNMENT
S/D=0
® Ratio-metric Conversion by Reference Voitage Vree
® Analog Input Bias Current: 250 nA Max. [Vee
® TTL/CMOS Compatible Digital 1/0 y VREE
® Power Consumption: 160 mW Typ. at Ve = 8V ouT
@ Standard 20-pin Plastic Package: Suffix: -P [)Rs
Standard 20-Pin Ceramic Package: Suffix: -Z 8G]I'_A
ABSOLUTE MAXIMUM RATINGS (See NOTE) [ Aapc cLk
TOP VIEW
Rating Symbol Value Unit 15[ &5
Power Supply Voltage Vee +20 v [J¢o
Digital Input Voltage Vi +20 \ e,
Digital Output Voltage {Off-State) | Vou +20 v [
Analog Input Voltage Via +20 \Y [/
Storage Ceramic Tsta -55 to +150 °c
Temperature Plastic Tste -40 to +125 °c
NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM This device contains circuitry to protect the
RATING$ are exceeded'. Functional opera.tion should be restricted to ;r::t:ragj:st:igamges. dﬂ:vsgv;'r"ghhs::‘;:ﬂ:
the conditions as detailed in the operational sections of this data that normal precautions be taken to avoid
sheet. Exposure to absolute maximum rating conditions for extended application of any voltage .highhe:‘ than ;naxl-
periods may affect device reliability. gi‘:’crl':"_med voltages 1o this high impedance
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Fig. 1 — MB4056 BLOCK DIAGRAM
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TABLE 1: CONVERSION MODES TABLE 2: CHANNEL SELECTIONS
s/0 RS 1st Conversion 2nd Conversion Cp Cq Co Channel
L L Contracted Range Standard Range 0 0 1] Ag
L H Standard Range Contracted Range 0 1 Ay
H L Cantracted Range - o a Az
H H Standard R -
tandard Range ° 3 1 Az
1 0 0 Ag
1 0 1 As
1 1 0 Ag
1 1 1 A,

7-52




A
FUJITSU

MB4056 NIRRT

PIN DESCRIPTIONS

Pin Name Pin No. Descriptions

Ag to A, 2t09 Analog Inputs
These inputs are provided to receive eight channels of analog inputs. One of them
is selected by a combination of Cg to C,.

s/iD 11 Conversion Mode Select Input

This control input is provided to select a conversion sequence with RS input as
shown in Table 1. When low, analog input voltage is converted in both ranges, and
when high, in one range only. This input is latched at the falling edge of GS.

CatoCy 1210 14 Channel Select Inputs
These inputs are used to select one of eight analog input as shown in Table 2. This
inputs are latched at the falling edge of CS.

cS 15 Chip Select Input

This control input is used to start analog to digital conversion and to terminate it.
When CS goes low, the A/D conversion starts and the DATA OUTPUT is enabled.
When the A/D conversion is completed or termination of the conversion is required,
C3 is made high.

ADC CLK 16 A/D Canversion Clock
This clock signal is used for A/D conversion. The conversion speed is determined by

this clock rate. But precise stability of the clock rate is no required.

DATA OUT 17 Data Outputs , o

This output is provided to output the A/D conversion results as digital signals.
The converted digital data are serially output in the order of start-bit, MSB (Most
Significant Bit), 2SB (Second Significant Bit), . .., 7SB, LSB {Least Significant Bit)
and stop-bit in synchronous with the ADC CLK.

RS 18 Range Select Input
This control input is provided to select an analog input voltage as shown in Table 1.
This input ic latched at the falling edge of CS.

VRer 19 Reference Voltage Output
This output provides the regulated 5V when V¢ is between 8V and 18V, About
10mA current of the output is supplyed externally.

A.GND 1 Analog Ground
D. GND 10 Digital Ground
Vee 20 Power Supply Voltage, 4.75V to 18V.

7-53



[
FUJITSU

MB4056

RECOMMENDED OPERATING CONDITIONS

Value
Parameter Symbol Unit
Min Typ Max
Power Supply Voltage Vee 4.75 12 18 A
Digital output Low Current oL 8 mA
Ambient Operating Temperature Ta -40 +85 °c

ANALOG CIRCUIT CHARACTERISTICS

(Vee = 4.75 to 18V, T = -40 to 85°C)

Value
Parameter Symbaol Condition Unit
Max Typ Max
Resolution 8 bit
Linearity Error 0.5 LSB
Differential Linearity Error +0.9 LSB
2Zero Transition Volt Y 20
ero Transition Voltage zs Standard Conversion Mode mv
Full Scale Transition Voltage Ves 8V Vee <18V 4980 mv
Zero Transition Voltage Vze Contracted Conversion 5 mV
Mode
Fult Scale Transition Voltage Ve 475V < Ve £ 18V 1245 mV
Comparator Input Current lcop -250 nA
Output Voltage 8V < Ve 18V 45 5.0 5.5 \
Line Regulation 8V < Ve K18V 4.0 mV/V
. Vcc =12V
Regulator Load Regulation S10mA < loyr < 0mA 0.5 mV/mA
Output Voltage
Change with Vee =12V 50 PPM/C
Temperature
tever feux = 100kHz, S/D="1" 100 us/CH
Conversion Time
teveo feux = 100kHz, S/D="0"" 200 us/CH
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DIGITAL CIRCUIT DC CHARACTERISTICS

(Vee = 4.75 to 18V, T4 = ~40 10 85°C)

Value
Parameter Symbal Condition Unit
Min Typ Max
Input High Voltage ViH 2.0 \
Input Low Voltage ViL 0.8 \
Input Clamp Voltage Vie l,L = -1BmA -15 A
. Vg =2V, V=08V
Output High Current lon Vow = 20V 100 LA
- loL = 4mA 04 \
Output Low Voltage VoL \\i'H - g\év
=4 loL =8mA 0.5 \
Vig =27V 20 uA
Input High Current Iy
Vi =20V 100 uA
Input Low Current L Vi =04V -20 -100 uA
Power Supply Current lee Vee = 20V 20 38 mA

DIGITAL CIRCUIT AC CHARACTERISTICS =

Value
Parameter Symbol Unit
Min Typ Max

ADC CLK Cycle Time tey 10 Hs
ADC CLK H level Pulse Width twac® 25 s
ADC CLK L fevel Pulse Width twac™ 25 us
CS H level Pulse Width twes 15 us
CS Set-up Time tses 1 ps
CS Hold Time thes 1 s
Channel Set-up Time tsch 0 s
Channel Hold Time then 1.5 us
toy 1 0.8 2 Hs

Propagation Delay Time
teue 0.8 2 us
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Fig. 2 — AC MEASUREMENT CIRCUIT 12v
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Fig. 3 — AC TIMING DIAGRAM
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Fig. 4 — TIMING DIAGRAM (S/D ="'0"") |
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TYPICAL CHARACTERISTICS CURVES

MB4056
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PACKAGE DIMENSIONS

20-LEAD PLASTIC DUAL IN-LINE PACKAGE
{CASE No.: DIP-20P-MG1)

ol e O o O o O B e M ’f%“""”“"

INDEX-1
.260£.010 3002.010
(6.60+0.25) {7.62+0.25)

(EJECTOR MARK)
INDEX-2 [
WL L LR
+.006 +0.16
97077,5(24.64 5 44) .0102.002
10.25:005)

+.012
034”4

[=—.050{1.27IMAX — 4030, |
10.86*-39)

[ .172(4.36IMAX

-118{3.0)MIN

.100(2.54} 0507012 LM 1020(0.51)
TYP 10.46:0.08) MIN Dimensions in

(1.27%0:39 inches (millimeters)

©FUJITSU LIMITED 1986 D200055-2C
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PACKAGE DIMENSIONS (continued)

20-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE
(CASE No.: DIP-20C-C03)

[ 9P §—p T3 95 g9 g3 g—p g—p r

0°1015°

.300{7.62)TYP

RA.025(0.64) +.014
REF \9 288504
.32+°'36
732 630" 319-.006
(8.10+0.15)
L 3 b d&_F &b &5 &b &b d_F J
950-».05'.‘)
-010 — 00000 .
(24.13'2:27)
—={ >—050{1.27}MAX
+ .200(5.08)MAX
134+.014
{3.40+0.36)

100£.010 032(0.81) ‘ ‘ 0327318
Z52:0.25]] TVl -
{2.54:0.26] 900(22.86)REF__' " (0.81°0-46,

~-0.30
.052:.010 L e
(e 'Y -018__003
{1.32:0.25) +0.13
10.46*3:13)

© FUJITSU LIMITED 1986 D20006S-4C

+.004

.010__002

(0.26

00.10)
-0.05

Dimensions in
inches {millimeters)
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