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The Fujitsu MB 4062 is an analog-to-digital converter {ADC) for general
purpose which features four channels of analog inputs and 8-bit data length of
digital output.

Analog input signal is converted to serial 8-bit digital data by the successive-
approximation technigue which provides high-speed conversion, i.e. many
analog data can be converted within a short time.

All digital 1/0 signals including control inputs are TTL level compatible so as to
provide wide application such as in microprocessor-controlied system and so on.

CERAMIC PACKAGE
DIP-16C-C02
® Single Power Supply;

DIP: +3.5V to +6.0V or +8.0V to +18V (with Internal Regulator}
EPT: +3.5V to +6.0V or +8.0V to +13.2V (with Internal Regulator)
@ Muitiplex 4-Channel Analog Inputs

@ Analog Input Voltage Ranges:
0 to 1/2V¢cy (Standard made: RS = 1)

0 to 1/8Vce; (Contracted mode: RS = 0) PLASTIC PACKAGE
0 to 2V (Expanded mode: through built-in Divider) DIP-16P-M04
® Analog Input Bias Current:  250nA Max. 3
® Resolution: 8 bits
® Linearity: 0.19% Max. -
® Successive-Approximation Conversion: 100us/ch Max. at fc k = 100 kHz #ﬁ
® Ratio-Metric Conversion by Reference Voltage Veea PLASTIC PACKAGE
. FPT-16P-M03
® Serial Data Output (Open-Collector)
® TTL/CMOS Compatible Digital 1/0
® Package: Di1P-16C-C02 PIN ASSIGNMENT
DiP-16P-M04
FPT-16P-M03 ./
a6 16{_] Veet
ABSOLUTE MAXIMUM RATINGS (All Voltages referenced to A.G/D.G) ex.2[]2 15[ ]Veez
Rating Symbol Value Unit ex.1[]3 14[1Rs
v +7 v A 4 13 [o]
Power Supply Voltage = o (TOP VIEW) o 0t
Veez +20 \ A 12[JADC CLK
Digital Input Voltage Vio -0.5 to +20 \] AiL__ 6 " :]ﬁ
Digital O -
Alglta utput Voltage {Off-State) Vou +20 \' a7 10 ¢o
nalog Input Voltage \ Vcc110.5 \'
i A oo p.c[Je o[c
Storage Ceramic T ~55 to +150 °c :
Temperature Plastic ST6 ™40t +125
NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM This device contains circuitry to protect the
! ) high static valt.
RATINGS are exceeded. Functional operation should be restricted to L;g‘s";raﬁlegﬁiga:?:lgi.dl:f:v::ver',g it“l:l;%\‘rligetd
the conditions as detailed in the operational sections of this data that normal ‘PfECﬁU“N‘! be taken to avoid
sheet. Exposure to absolute maximum rating conditions for extended :',’5,',',“:;?9% °v0f(:gasv °(l;agfhi:'sm;; ‘i'::;eg;an’é:
periods may affect device reliability. circuit.
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o COMPARATOR Co C
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[ Data Qut
Ay 5
) SUCCESSIVE 12 Abc ok
6 APPROXIMATION
Az REGISTER 1 55
' |
Azl
L
8 bit 14
> DAC “ RS
Ex. 2
3 7.5k REGULATOR Veer
Ex. 1 2
2.5k I
— 1 = 8 =
- 16 15
Veer Vecz A.G D.G
(Ta =-30°C to +85°C)
Value
Parameter Symbol Unit
Min. Typ. Max.
Veer 3.5 5.0 6.0
Power Supply Voltage DIpP 8.0 12.0 18.0
Veea
FPT 8.0 12.0 13.2
Digital Output Low Current lov - — 8 mA
Operating Temperature Ta -30 - +85 °c
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PIN DESCRIPTIONS

INPUT FOR VOLTAGE RANGE EXPANSION (EX 2},
PIN 2

This input pin is provided to expand the voltage range of
analog input signal.

This input pin is connected to the internal one-to-four volt-
age divider which reduces an analog signal level to one
fourth of input tevel.

OUTPUT FOR VOLTAGE RANGE EXPANSION (EX 1),
PIN 3

This output pin is provided to expand the allowable analog
input level in co-operation with the above EX 2 pin.

A reduced signal which is divided in the internal divider is
output on this pin.

This output pin can be connected to any of standard analog
inputs Ag, Ay, Ay or Aj so that the EX 2 pin can function
as one of 4channel inputs.

ANALOG INPUTS (Ag TO Ag), PINS4,5,6 AND 7
These input pins are provided to receive four channels of
analog inputs.

One of these four channels is selected by a combination of
Cp and C; inputs.

CHANNEL SELECT (Cq AND Cp), PINS 9 AND 10

These control inputs are used to designate one of four
analog inputs as shown in Table 1.

Table 1 CHANNEL SELECTION

C, Co Channet
0 0 Ag
1 Ay
1 0 Ay
1 1 A3

CHIP SELECT (CS), PIN 11

This control input pin is used to start analog-to-digital
conversion.

When CS goes low, the A/D conversion start and the DATA
QUT output is enabled.

When an A/D conversion is completed or termination of
conversion is required, CS is made high.

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

This clock signal is input to the internal successive approxi-
mation register and used as timing signal for A/D conver-
sion,

The conversion speed of this device is determined by this
clock rate.

Ten clock cycles are required for a complete 8-bit conver-
sion.

A precise cycle time is not always required for this clock
signal.

DATA OUTPUT (DATA OUT), PIN 13

This output pin 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), 258 {Second Signi-
ficant Bit), ... , 7SB, LSB {Least Significant Bit) and
stop-bit in synchronization with the ADC CLK clock signal.

RANGE SELECT (RS), PIN 14

This control input is provided to select an analog input
voltage range as shown in Table 2.

This input must not be changed during an A/D conversion.

Table 2 RANGE SELECTION

RS Voltage Range
0 0to 1/8 Vecs
1 0to 1/2Veer

ANALOG GROUND (A.G) AND DIGITAL GROUND
(D.G), PINS 1 AND 8

These are terminals for ground.

The analog circuitry and digital circuitry have seperate
ground terminals, respectively.

POWER SUPPLIES (Veca AND Vcci), PINS 15 AND
16

When the device operates within a voltage range of 3.6V
to 6.0V, the power source is connected to Vggq Which is
shorted to Vgea. ’

When the device operates within a voltage range of 8V to
18V in case of DIP Packages and 8V to 13.2V in case of
Flat Package, the power source is connected to Vgea.

In this high voltage operation mode, the V¢cy pin is used
as an output pin which supplies +6V stabilized voitage and
10mA load current and the supplied voltage is regurated in
the internal voltage regurator.

Vet is used as the reference voltage of A/D conversion
regardless any two types voltage.
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ANALOG CIRCUIT CHARACTERISTICS FOR PLASTIC DIP PACKAGE

{Vger = 3.5V 10 8.0V, T = -30°C to +85°C)

Value
Parameter Symbol Condition Unit
Min. Typ. Max.
Resolution - - - 8 Bit
Linearity Error - - *0.,5 LSB
Veer =5V ’ —
Differential Linearity Error - - +0.9 Ls8
Contracted Range Ve 0 6 16 - mV
Zero
Transition Standard Range Vzs 7 17 27 mV
Voltage -
Expanded Range Ve 22 62 102 mV
Veer =8V, T4 =26°C
Contracted range Vee 600 625 650 mV
Full Scale -
Transition Standard Range Vs 2.475 2,500 2,525 \
. ; Voltage
& 4 Expanded Range Vee 9.600 10.000 | 10.400 v
Comparator Input Current lic Veey =5V - -100 -250 nA
Divider Input Resistance for _
Expanded Range Rine 5 10 18 kel
Output Voltage Vor 4.5 5.0 5.5 v
8V < Veea L 18V
Line Regulation - 4.0 - mv/vV
Regulator
. Veez =12V, _
Load Regulation OMA < lgu < ~10mA - 05 mV/mA
Output Voltage _
Temperature Veez =12V - 50 - ppm/°C
Conversion Cycle Time teye fck = 100kHz - - 100 us/ch

A minus sign (-) prefixed to a current value indicates that the current flows from the IC to the external circuit.
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ANALOG CIRCUIT CHARACTERISTICS FOR CERAMIC DIP PACKAGE

{Veet = 3.6V t0 6.0V, T =-30°C to +85°C)

EEED
FUJITSU

¥

Value
Parameter Symbol Condition Unit
Min, Typ. Max.
Resolution - - - 8 Bit
Linearity Error - - 0.4 LS8
Veer =5V
Differential Linearity Error - - +0.8 LS8
Contracted Range Ve 0 6 16 mV
Zero
Transition Standard Range Vzs 7 17 27 mV
Voitage
Expanded Range Vze 22 62 102 mV
Vet =5V, Ta=25°C
Contracted range Vee 610 625 640 mV
Full Scale
Transition Standard Range Ves 2.480 2,500 2.520 \"
Voltage - &m
Expanded Range Vee 9.760 | 10.000 | 10.240 v = A
Camparator Input Current e Veer =5V - -100 -250 nA
Divider Input Resistance for
Expanded Range Rine - 5 10 15 k2
Output Voltage Vor 45 5.0 5.5 \Y
8V < Vega < 18V
Line Regulation - 4.0 - mv/v
Reguiator
. Veea =12V,
Load Regulation OMA < Iy, < ~10mA - 0.5 - mV/mA
Qutput Voltage _ °
Temperature Veez =12V - 50 - ppm/°C
Conversion Cycle Time teve fcuk = 100kHz - - 100 usfch

A minus sign {~) prefixed to a current value indicates that the current flows from the IC to the external circuit.
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ANALOG CIRCUIT CHARACTERISTICS FOR PLASTIC FLAT PACKAGE

{Vcet = 3.5V to 6.0V, T = =30°C to +85°C)

Value
Paramaeter Symbol Condition Unit
Min. Typ. Max.
Resolution - - - 8 Bit
Linearity Error - - £0.5 LSB
Veer =5V
Differential Linearity Error - - +0,9 LS8
Contracted Range Vzc 0 6 16 mv
Zero
Transition Standard Range Vag 7 17 27 mV
Voltage
Expanded Range Ve 22 62 102 mV
Veer =5V, T4 =25°C
Contracted range Vee 600 625 650 mVv
Full Scale
Transition Standard Range Ves 2.475 2.500 2.525 \Y
Voltage
Expanded Range Veg 9.600 10.000 10.400 Vv
Comparator input Current hic Veer =5V - -100 ~-250 nA
Divider Input Resistance for
- 5 Q
Expanded Range Rine 5 10 ! k
Qutput Voltage Vonr 45 5.0 6.6 \")
8V < Veea 18V
Line Regulation - 4.0 - mV/V
Regulatoi
) Veez =12V, _ -
Load Regulation OmA < Ly, < ~10mA 05 mV/mA
Output Voltage _
Temperature Veez =12V - 50 - ppm/°C
Conversion Cycle Time teye fcuk = 100kHz - - 100 us/ch
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DIGITAL CIRCUIT DC CHARACTERISTICS

(Voeq = 3.5V ta 6.0V, Ta = - 30°C to +85°C)

Value
Parameter Symbol Condition Unit
Min. Typ. Max.

Input Clamp Voltage Vie Veer = 3.8V, 1) = -18mA - - -1.5 \"

Veet = 3.8V, Vi =2.0V,
High Level Input Current lon V::::L 0.8V Vo:{= 20V - - 100 uA

Veer = 3.5V, Viy = 2.0V,

Vour ViL =08V, gL =4mA - - 04 v

Low Level Output Voitage

Veer = 38V, Vg =2.0V, B a
VoLa VL = 0.8V, lo. = 8mA 05 v

ST Veer = 6.0V, Vi =27V - - 20 uA
High Level input Current -
lih2 Veer = 6.0V, Vi =20V - - 100 HA
Low Level Input Current e Veer = 6.0V, V) =04V - -50 -160 MA
Power Supply Current for V¢cq leet Vcey = 6.0V - 15* 30 mA
Veer = Open,
! Vcea = 20V for DIP Package
Power Supply Current for Veez lee2 vccz _ ?g 2V°fror FL:‘(I:' 9 - 16 25 mA
ccz = 19.
Package

*Note: This typical value is measured at Veeq = 5.0V and Ty = 25°C.
A minus sign (=) prefixed to a current value indicates that the current flows from the IC to the external circuit.
The values are measured at Vet = Vecz except the leca parameter of .

DIGITAL CIRCUIT AC CHARACTERISTICS

{Vect =3.5V 0 6.0V, Ta = ~30°C to +85°C)

Parameter Symbol Value Unit
Min. Typ. Max,
ADC CLK Cycle Time tey 10 - - us
ADC CLK H Level Pulse Width twact 2.5 - - Hs
ADC CLK L Level Pusle Width twac- 25 - - us
CS H Level Pulse Width twes + 15 - - us
CS Set-up Time tscs 1 - - Us
CS Hold Tin. thes 1 - - us
Channel Set-up Time tschH 0 - - us
Channel Hold Time thuen 1 - - us
Propagation Delay Time teLn - 800 2,000 ns
touL
7-33




FUJITSU MICROELECTRONICS

LT
FUJITSU
L] MB4052

JlE D 3?497b2 001L1LO & EMFMI

T-51-10-08

(1) ADC CLK

ADC CLK ;

{2) C§

ADC CLK

Fig. 2 — AC CHARACTERISTICS WAVEFORM

{4) Channel Set-up/Hold Time

({56} Propagation Delay Time

[ 3V
1.3v
— ov

tPLH O tpyy,
Vo
1.3v

Vou

ADC CLK

Data Out

Data Out

—_—— ]
\ Start bit

Vou

VoL

Fig. 3 —~ TIMING DIAGRAM

Latch

Data Qut

Note: RS should be held to one ranged “1"” or ““0* until data conversion is completed.

LT TTTTITT]

bty
StartbnM2345
A

t

I§ Stop bit
B8

WU~

|
8
S
8
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Fig. 4 —LOAD COND!TIONS

SV

{ RL=2xQ
Data Out 0—— —0

{Open Callector}

%c._ﬂsm:

TYPICAL WAVEFORMS OF PROPAGATION DELAY

tp_H (Data Out Transition from low-level to high-level) tpyyy (Data Out Transition from high-leve! to low-level)

v

4

ADC CLK + 1+ + ADC CLK

[ty

Data Out

100ns v 100nS

TYPICAL CONVERSION WAVEFORM

5V 5V
cs
DA WA RAADS WRADS QAN YRRE! DA PAQAE MR My ADC CLK
I N S ) T Sy APED WU Yy e
Condition
feLk = 100kHz
Data Out Veer =5V
5V 20uS | "10101010"" Standard Range

Via = 1663 mV
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Fig. 5 — EXAMPLE OF EXPAND RANGE MODE CONNECTION

\ Ex. 2
Analog Input

7.5k

2.5k

Y
AO

Va:0to Ve x2
RS = 11"

M8 4052
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16-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE
(CASE No. : DiP-16C-C02) A_
0°t0 16°
1 m I f “'Z’E_

A C O
R.025(0 64}
Rer 268003 ant il
€.81°033) (7.9 *0.36) .300(7.62)TYP
0010 -0.15
i
i ) S I [ W L
—— 760" 928(19.39*0-7} )————J, +.004
.006 -0.15 0105507
. +0.10
— =——050{1.27)MAX (0. 25_005)
|
.200(5.08)MAX

10

y
i 1342.014
; (3.40:0.36)

I 1

.1001.01 i

L T R 032081 1032:.012

{2.54:0.25) TYp {0.81:0.30)

N 002 .700{17.78IREF +.005 Dimensions in
.0607 -018_003 inches {millimeters)
(1.5230_05) 10.48*333
©1986 FUJITSU LIMITED D160125-3C

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

"L _\5’ MAX

woexa. [0 M M M1 ]
.244:.010
(6.20:0.25) 62) TYP
INDEX»? l
- G4 L B TR L] -
7702302 11965132} ——— 010:.002
02 a! 0.25:0.05)
0390 012
P
_L——,oson_ﬂ)MAx 059709,
“ 7 172{4.361MAX
1 118(3.0IMIN
.100(2.54) j . 1018:.003
TYP 060+ 912 10.46:008 0200SHMIN
+0.3
1152:03)
Dimensions In
inches (millimetery)

©1988 FUJITSU LIMITED 016033s.2C
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PACKAGE DIMENSIONS (continued)

AAAHARAA

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

il

_|.122(3.10mAX
](SEATED HEIGHT)

.402:.016

{10.2020.40) ANDEX

5

HH HH

g H
0501 .27)!‘_! .

s
] .002{0.05IMIN
(STAND OFF] View “A"
stz
-299+,012 .362+.012
{7.60:0.30} {9.2020.30)
< .024(0.60)
L] oStz |0t
- J f MAX
H H 2 i |_.027(0.68)
MAX

TYP

.0182.004 ]
(0.4530.10)@:“(;05“" 3@

+.002
wor? 1T
+0, 05)

10.15:3:9

+.010

035
500%°g03(12.7073:2%)

-~

.118(3.0)MAX

.051+.008

3 f .350(8.89)REF

©1988 FUNITSU LIMITED F16008S-2¢

!

{1.3+0.2)

Dimensions in
inches {millimeters)
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