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Fujitsu Integrated Circuit MB4052 Datasheet

FUJITSU MB4052
MICROELECTRONICS

4-CHANNEL 8-BIT

A/D CONVERTER

[
DESCRIPTION
The Fujitsu MBA052 is an analog-  can be converted within a short B
to-digital converter (ADC) for tima,
general purpose which featuras
four channels of analog inputs All digital 11O signais including
and Bbit data length of digital  COntrol inputs are TTL level com-
output patible so as to provide wide ap-
put. plication such as in microproces-
Analog input signal is converted sor-controlled system and so on.
to serial 8-bit digital data by the The MB40S52 is packaged in a
successive-approaimation lechnl-  standard 16-pin  dual In-line
gue which provides high-speed  package. CERAMIC PACKAGE
conversion, |.e. many analog data DIP-16C-CD2
FEATURES
* Single Power Supply * Successive-Approximation
+3.5V to +6.0V or +8.0V to Conversion
+ 18V (with Internal 100us/ch Max. at
Regulaton) foLk = 100 kKHZ
* Multiplex 4-Channel + Radio-metric Conversion by
Analog Inpuls Reference Voltage Vo
+ Analog Input Yoltage Ranges = Serial Data Qutput
0 te 12Vee (Open Collector) PLAEJ‘.!E;;“&L‘:Q E
(Standard mode: RS = 1) + TTLICMOS Compatible o
0 to 1BV gy Digital 10
(Contracted mode: RS = 0)
Power Consumption
0 to 2Vcey " T 76mY Typ. at Voo = 5V FIN ASSIGNMENT
(Expanded mode: through Standard 16-pin Dﬁl
built-in Divider) * 1
In-line Package Aa 18 Voo
* Analog nput Bias Current Plastlc —a "
250nA Max. Use Fackage ExX.2[ |2 151 Vees
* Resolution — 8 bits Ceramic Package — Preci. EX 1|3 1[Rs
* Linearity — 0.19% Max. slon Usa a[le 13 [JoATA QUT
ABSOLUTE MAXIMUM RATINGS® A Cs 12 [ ADC CLK
{All Violtages referenced to A.G/D.G) a:le n[cs
Rating Symbol Valus Unit Ay 10 Cy
Veer - ¥ 0.6 s s
Power Supply Voltage Ve | w0 v
Digital Input Veltage | Vg | -05to+20 v
Digital Qutput Volage (OFf-State) Vou | 20 W
Analog Input Voltage E Via Veey #0.5 v
| Operating Temperature Ta, -36 to +80 *C
. T | Ceramic T -56 1o +1560 o
i i TN Pastie ol =40 1o +126
* Paiuifabitl dinih QRMbgs My Soouf [P ABSOLUTE MAXILLN RATINGS s ancasded. Funclionsl
afEration should be restricisd 1o tha conddions a8 detslsd in iha opeeslional ssclions ol this dats
shasl. Expoaurs o sbeciuts marenus reling condilions lor axtended paviods may afles! device
| ewliabalivy
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MB4052

ANALOG CIRCUIT CHARACTERISTICS FOR PLASTIC PACKAGE
(Recommended Operating Conditions unless otherwise noted.)
Value
Paramensr Symbol Unit
Min. Typ. M,
RAesolution - - B Bit
Linearity Error (oo, = 5.000V) - - 0.5 Lse
Ditferantial Linsarity Error [Vee, = 5.000V) - - 0.9 LSB
1
| Zero Transition Ly 'u'z.:_ S ek IJ kd _.B i
‘Voltage Starndard Range Vs 7 17 7 mv
Voo = 8000V, T = 26 0) [ R Ve 2 62 102 mv
Contracted W W
Full tr range FC 600 625 BB0 m
Transition Valtage Standard Range Ves 2475 2.500 2,528
= 5,000V = 26°C
Veer= A ALl b ¥ Aange Vg 0.600 10.000 10.400
Comparstor Input Current [Vigey = 50000V Iy - =100 =250 né
Divider Input Resistance for Expanded Range Rine & 10 16 kit
Regulator Output Voltage
Vecg = B.OV 10 18.0V) Von "5 - e 5
Regulator Line Regulation |
Vees = 8.0V to 18.0V) 5 0 - o £
Ragulator Load Regulation 3 ¥
Weeg = 12V, 0mA < lgyt & -10mA) 05 mv fma
Regulator Output Temperature
Coefficient Moy = 12V) - 50 - ppm/ G
Conversion Cycle Timae (fg, = 100kHz) towe - - 100 Lsieh
T
A minus pgn (=) prefixed to a current value indicates that the current flows from the IC to the external eireuit.
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MB4052 |
ANALOG CIRCUIT CHARACTERISTICS FOR CERAMIC PACKAGE

(Recommended Operating Conditions unless otherwise noted.)

Waluwe )
Parameter Symbal E Unit
| min. | T Max
Resolution [ T 8 Bit
Lingarity Error (W ooy = 5.000V) - - .4 __LSE
Differential Linearity Error (Weggy = 6000V - = 0.8 LS8
- [ Contracted Range Ve o ] 16 my
Zera Trangition -
Violtage Standard Range Wrg 7 17 27 m‘u'_
(Vocs = 5000V, Ty = 26°C) | Expanded Range Vre 22 B2 102 my
| contractsd Range Vrc 810 B2E 640 my
Full Scale I ——— -
Transition Voltage Standard Range Ves 2480 2.500 2.520 )
WVeey = 6000V, Ty = 26°C) [ ¢, 5 onded Range Vre 9.760 10000 | 10.240 v
Comparator Input Currant e - =100 -250 InA .
Divider Input Resistance for Expand Range Rine 3 10 156 kit
RAegulator Output Voltage
= J W
{Veea = B.0V 1o 18.0V) Van e 5.0 b
Regulator Line Regulation s I3 "
Wogz = B.OV ta 18.0V] 40 wifiY
Regulator Load Regulation
- 0.5 - m fma
Weez = 12V, Oma < lgyr S =10mA) |
Regulator Quiput Températuré
- 50 - o
Coefficient (Yoo = 12¥) P
Conversion Cycle Time 1z = 100kHz) lewe - - 100 sfch

A minus sign (—) prefixed to a current value indicates that the current flows from the IC to the external circuit.
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RECOMMENDED OFERATING CONDITIONS (T, = —30°C o +85°C)

Value )
Paramater Symbaod TR Tvp. | Wax. Uit
Ve a5 5.0 6.0 W
Pawer |
e 3y Veca | 80 | 120 | 180 | W
Digital Input High Voltage Vi 2.0 = — v
Digital Input Low Voltage Vi = - |oa "
Digital Output Low Currant loy = = B mA
MB4052 BLOCK DIAGRAM
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MEB4052
TIMING CHART A

{11 ADC CLK
|4} Channel Set-up/Hold Time
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Mote: RS should be heid to one ranged 1" or “0" until data conversian is completed.
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MB4052
DIGITAL CIRCUIT DC CHARACTERSISTICS
Vooq = Voo = 3.5V to B0V, Ty = =30°C to +85%C unless otharwise noted.)
Value
Paramater Symbal Unit
Min Tvp. Mao,
Input Clamp Voltage i A8 v
[Veoy = 3.6V, Iy =-18mA) Vie E
Qutput High Current [Weeq = 3.8V, .
Vi = 20V, Vi = 0.8V, Vay = 20V) lou 100 it
Output Low Voltage (Veey = 35V, e s ’
Vin = 207, Vi, = 0.8V, lo = 4mA) bk il :
Output Low Voltage (Vggy = 35V,
Vi = 20V, Vi = 0.8V, Ig, = BmAl Vouz = e B
Input High Current
Weer = 6.0V, Vi = 2.7V) by - % AA
Input High Current _
ey = 6.0V, Vin = 20V) hraz 0o P
Input Low Current
Wees = 6.0V, Vi = 0.4V) b =0 -150 BA
Paew
oot leea 15° & mA
Poswinr Supply Current for Veeg
Ve = 20V, Viees = Open) loca 1 A Fak

*Mote: This typicsl value is measured st Vegy = 6.0V and T, = 26°C.
A minus sign (—) prefixed 1o a current value indicates that the current flows from the IC to the external circuit.

DIGITAL CIRCUIT AC CHARACTERISTICS
Vegy = 36V to 6.0V, Ty = =30°C to +85°C unless otherwise noted.)

Paramster Symbaol ] Linit
Min. Typ. Max,
ADC 'CLK Cycle Time tow 10 - = s
_J;J..l.:-:ll::_{:l._lc H Ieu.al Pul!a l;ﬁ'id'lh twac® 26 - = ps
ADC CLK L level Pulse Width e - - s
C5 H level Pulse Width Twrcs” 15 - - ps
CS Set-up Time 4 tgeg 1 = = Hs
€5 Hodd T-m; Thigs 1 - - ps
Channel Set-up Time i ik s o - - us
Channel Hold Time. tcH 1 = - s
Propagation Delay Time ::':: = 800 2000 | m

See TIMING CHART A
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P—

MB4052

PIN DESCRIPTIONS

INPUT FOR VOLTAGE RANGE EXPANSION (EX 2.
PIN 2

This input pin is provided to expand the voltage range of
analoyg input signal,

This imput @n is connectéd 1o the internal one-1o-Towr valt-
age divider which reduces an analog signal level to one
fourth of input level,

OUTPUT FOR VOLTAGE RANGE EXPAMNSION (EX 1],
PIN 3

Thit output pin it provided to expand the allowahle analog
input level in co-operation with the sbove EX 2 pin.

A reduced signal which is divided in the internal divider is
oULpUT an this pin.

This output pen can be connected 1o any of standard aralog
inparts A, Aq, Az or Ay so that the EX 2 pin can function
&5 one of dchannsl inputs,

ANALOG INPUTS (Ag TO Aj), PINS4,5 6 AND 7
Thes# input pins are provided fo receive four channels of
analog inputs.

Qe of these four chanmels is selected by a combination of
Ly and Cy inputs.

CHANNEL SELECT (Cy AND Cglh, PINSG & AND 1D

These control inputs are uwsed to designate one of four
analog inputs a5 shown in Table 1.

Table 1 CHANMNEL SELECTION

C, Ca Channel
o Ag
o 1 Ay
1 1] ;' Ay
1 = 1 'L Ay

CHIP SELECT (C5), PIN 11

This contral input pin is used 1o Start analog-to-digital
COMVErion.

When C5 goes low, the ASD conversion start and the DATA
QUT output is enabled

When an A/D comersion s completed or termination of
conversion Is required, C5 s made high,

A/D CONVERSION CLOCK [ADC CLK), PIN 12

This clock signal is input to the iniernal successive appros-
matiopn register amd used as timing signal for A conver.
Lian.

The conversion speed of this device is determined by this
clock rafe,

Ten elock eycles are required for & complete B-bit conver-
sion.

A precise cycle ume |5 not slways required for this clock
ssgnial.

DATA OUTPUT (DATA OUT], PIN 13

This output pin is provided to output the AJ/D conversion
eyt & digital signals.

The converted digital data are serially output in the order
of start-bit, M5B [Most Significant Bit], 258 (Sacond Signi-
ficant Bit), ... . 7S8. LSB (Least Significant Bit) and
stop-bit in synchrondzation with the ADC CLK clock signal.

RANGE SELECT (RS), PIN 14

This contrel input & provided to select an analog nput
voltage range a5 shown in Tabke 2,

This inpul must not bé changsd during an A7D conversion,

Table 2 AANGE SELECTION

RS Voltage Range
i 0to1/8Veoey
1 01w 12 Ve

ANALDG GROUND [(A.G} AND DIGITAL GROUND
1D.G), PINS 1 AND 8

These are terminaly for grownd,

The analog circuitry and digital circwitry have seperate
grownd termanals, respactively.

POWER SUPPLIES [Vieex AND Vecql, PINS 16 AND
18

When the device operates within a voltage range of 35V
1 6.0V, the power source 4 connected to Vooy which i
shorted to Vies.

When the device operates within a voltage range of BV 10
18V, the power source is connected 1o Vo,

In this high voltage oparaticn maode, the Veooy min i wsed
a5 an output pin which supplies +5Y stabilized voltage and
10mA loewd current and the supplied voltage is regulated in
the internal voltage regulator,

Vipot i used s the reference voltage of ASD conversion,
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MB4052
LOAD CONDITIONS
[
.
2 R =2kl
[T T A
| Opan Callector)
iﬂ.l_-ﬂhF
|
OPERATION EXAMPLE
|
1. Propagation Delay 2. Convension
tpos (Dt Dut “L* = “H"}
1w 5V v |
/"F Dats Oun e — E_S
| ] _
T AR CLE eSS e e s w s a=s M0t CLK
I e s il el bl el et el ]
i Dat Out 10109010
o 1 I |
W 100ns il | | P
Condition
| tppar (Data Dut “H™ = "L~ foyw = 100kHE
| | 1 Yoy = 5Y
| Stanciprd Fargn
Via = 16E3mV
|
ADC CLE
'F Diata Qut
| 1w 1:-'.Im:
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EXAMPLE OF EXPAND RANGE MODE CONNECTION

A

B | 7.5k01
x 1

[

Bkt

WHY Ewwwy

T
Y

Va | ValO=Vepy 23

RS =y

o |

MB 4052
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