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8-CHANNEL 10-BIT A/D CONVERTER tion 1.0
The Fujitsu MB4051 is a general purpose analog-to-digital converter (ADC)
which features eight channels of analog inputs, 10-bit parailel data 1/0 port
and programmable control register. Analog input signal on a selected input
channel is converted to 10-bit digital data by the successive-approximation
technique which provides high-speed conversion. The MB4051 is packaged
in a standard 42-pin dual in-line packages.
® Multiplex 8-channel Analog In- ® Input Impedance: over 500k CERAMIC PACKAGE
puts {for 6.5V Input) DIP-42C-A01
® Resolution: 10 bits ® Buijlt-in High Stabilized Reference
® Relative Accuracy: 8 bits Min. Valtage Source
® Linearity: +1/2 LSB ® Directly Connectable to DMA
X L Controller as well as Micro-
[ ] S}Jcoessnve-Approxnmatlon Tech- processor
nique: B0 us/ch Max. at fo x =
260kHz ® TTL Compatible Digital 1/O Port
-Di PLASTIC PACKAGE
e Analog Input Voltage Range: ® Stendard 42 _p'n bip DIP-42P-M01
oV to 6.5V ® Power Supplies: +5V and 8V
® Analog Input Bias Current: TuA ® Power Consumption: 400mW Typ.
Max.
PIN ASSIGNMENT
ABSOLUTE MAXIMUM RATINGS (Al! Voltage referenced to A.G/D.G) (TOP VIEW)
ccoh 42| Reset
Parameter Symbol Value Unit DEH2 41bRA
Bod3 40P R/W
[: 2= 39PEN
Supply Voltage 1 Vee +7 v Bods 38p T8
START 6 37p ‘RQ(MSB)
+ + ADC CLK Q7 36P Do
Supply Voltage 2 V 10 \" Vee (+5vida 3B0;
v~ (-8vig9e 33P0,
Supply Voltage 3 A -10 v DAC COMP K] 10 33pD,
Ref OUTL] 11 32D,
L Ref ADJ 12 31PD
Digital Input Voltage Vio -0.5t045.5 v e read1s 30bDS
DAC OUTH14 29P D,
_ + SUM NODE R 15 285 Dg
Analog Input Voltage Via 30to V Vv ‘amp compd 16 27B Dg (LSB)
v*{+8v)Q17 26 GD
Operating Temperature Ta -35 to +90 °c A;d18 250 Ay
Ag}19 2483 A4
. ~ Ag]20 23b A,
Storage Ceramic 55 to +150 . axd21 22bh A3
Temperature Tsta ¢
Plastic -40 to +125
This devi tai ircuitry to protect the
NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM inp':m ,;',,ﬁ:,ﬁ°§,,,::;,°;,,"u high static voit-
RATINGS are exceeded. Functional operation should be restricted to ages or nlec'tric fields. Hov;:v"r‘,k;‘ -smadav::eig
the conditions as detailed in the operational sections of this data :::;Iic:?i:)mn. o,p::‘:v"':;‘l’t":w higher than maxi-
sheet. Exposure to absolute maximum rating conditions for extended mum_ rated voltages to this high impedance
periods may affect device reliability. circuit.
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Fig. 1 — MB4051 BLOCK DIAGRAM
ADC CLK !
AMP COMP :g
DAC COMP  ——
Ref OUT —
12 [ RV z 10 BITS 3% b, MsB)
Ref ADJ GEN. DAC
Data Qutputs
D 14| D
AC OUT a2 SAR :> DR /0 BF o to Dg
Anj-:?tlgl:‘;s MPX > 27 Do (LS8
Az
18 f CH.SEL Cotoc, START| [END
8o -2 N
Ext. CH. Sel. By 4a] S/CR
]
START . } | Lra D S
cc 38
! a1 &8
DE > CTL 39 Elil
42 Reset
1 d 1 | ]
9‘13J_2<3L8‘17‘
v T Tvge vt
-8v +5V +8V
RECOMMENDED OPERATING CONDITIONS
Value
Parameter Symbol Unit
Min Typ Max
Supply Voltage 1 Vee 4.756 5.0 5.25 v
Supply Voltage 2 v* 7.6 8.0 8.4 \
Supply Voltage 3 \ -8.4 -8.0 -1.6 v
Digital Output High Current lon -0.4 mA
Digital Output Low Current lor 8 mA
Operating Temperature Tor -30 +85 °c

NOTE: The negative value means ““flow of current” from IC to out side of |C.
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FUNCTIONAL BLOCK DESCRIPTIONS

Symbol Name Function
MPX Multiplexer Selects one channel from 8-channel analog input signals. Channel assignment
is done by the 2nd thru 4th bits of control register which are programmed
by the external channel select inputs By thru B, or by a data from MPU.
CMP Caomparator Compares an unknown analog input signal with an output signal of built-in
DA converter. The result of comparison is transferred to the successive-
approximation register (SAR).
DAC DA Converter 10-bit digital-to-analog converter. Generates analog signal corresponding
to digital signal specified by the SAR.
SAR Successive- According to the result from the comparator, generates the next step digital
Approximation output to be transferred to the DAC and compared in the comparator.
Register Composed of 10-bit register and control logic. After completion of data-
conversion, acts as the data register [DR).
SR Status Register 10-bit register which indicates the status of operations. Indicates the as-
signed channel by SR-2 to SR-4, status of the external control/MPU by
SR-b, operation of AD conversion by SR-6 and completion of AD conver-
sion by SR-7. (See Table 1, 2 of page 14)
CR Control Register 10-bit register which controls the operation of ADC. Assigns a channel by
CR-2 to CR-4, switches MPU/external contro! each other by CR-5, initiates
AD conversion by CR-6. {See Table 1, 2 of page 14)
DR Data Register Stores a 10-bit data at the completion of AD conversion. Outputs the data
at DE=1 during the external control mode (CR-5=5). If the DR is selected
{CS=0, RA=0, and R/W=1) during the MPU control mode (CR-5=1), the
contents can be read by MPU (EN=1).
1/O BF Input/Output Connected to the data-bus of MPU for sending or receiving the 10-bit data.
Buffer The output is three-state TTL compatible.
CTL Control Logic Cantrols sending and receiving of data between blocks and used for initial-
izing.
Ref Reference Voltage Specifies the maximum analog input signal level of ADC.
Regulator
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PIN DESCRIPTIONS

Symbol Name Function
Ag ta Ay Analog Input Analog input terminals of 8 channels, one of which is assigned by CR-2 to
CR-4.
Do to Dg Data |/O Port Connected to 10-bit parallel data-bus for transferring 10-bit data between
Dg ..... MSB internal registers and MPU.
Dg ..... LS8
cs Chip Select Chip-select terminal of ADC which is selected at CS=0.
RA Register Address input for the internal registers. Selects the data register (DR) at
Address RA=0 and the control register (CR)/status register (SR) at RA=1.
R/W Read-Write Control Input for the read-write signal from MPU (MPU read mode at R/W=1).
EN Enable Signal Input for the enable signal of MPU system. EN is used as timing for data
transfer between MPU and ADC.
Reset Reset Initializes the ADC at Reset=0.
Bp to B, External Channel When ADC is contralled external (CR-5=0), the inputs from Bq to B, are
Select Input set in CR-2 to CR-4 at the falling edge of START. (See Table 3 of page 14)
START Start AD conversion starts at the rising edge of START when the external
control mode (CR-5=0).
CC/iRQ Indicates the _completion of data conversion. After completion of data
{Open Conversion Complete/ conversion, CC goes low at the external control mode (CR-5=0) or IRQ
Collector]) Interrupt Request goes low at the MPU control mode (CR-5=1). In both cases, they go high
after the content of the data register is read.
DE Data Enable During DE=1 at the external contral mode, the data in a register assigned
by RA are output on Dg to Dg.
ADC CLK AD Conversion Clock for AD conversion which is input to the SAR and determines the
Clock conversion speed of ADC. A data conversion is completed by 12 cycles of
clock. Not required to synchronize with the EN {Enable} signal from MPU
system. Minimum cycle time of this clock is 2us.
Ref OUT/ Reference Output/ Terminals for output of reference voltage which specifies the full-scale
Ref ADJ Reference Adjustment value of analog input signal and for its adjustment.
AMP COMP/ Amplifier Terminals for frequency adjustment of the internal aperational amplifier
Compensation/ with connected capacitors having specified capacitances.
DAC COMP/ DAC Compensation/ SUM NODE is also used for offset adjustment.
DAC OUT/ DAC Output/
SUM NODE Sum Node
VYN N™ Terminals for To be supplied +8V, +5V and -8V, respectively. (Note 1)
Power Supply
GA/GD Analog Ground/ Terminals for ground.
Digital Ground

NOTE 1: MB3758 DC-DC Converter is available, which generates +8V and -BV from signal +5V power supply.
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ELECTRICAL CHARACTERISTICS

1. ANALOG CIRCUIT CHARACTERISTICS
(Ve =45V, V* = +8V, V™ = -8V, Ta = -30°C to +85°C)

Value
Parameter Unit Note
Min Typ Max
Resolution 10 bit
Relative Accuracy 8 bit
Gain Error +1 % of FSR Adjustable
Accuracy .
Offset Error +0.03 % of FSR Adjustable
D'lffere:ntlal 105 LSB
Linearity Error
Full Scale Voltage 40 ppm/°C
Drift
Offset Voltage 0.5 ppm of FSR/°C
Full Scale Positive Power 1.0 mV/V BV5%
Power Supply Supply
Fluctuatian
Suppressing Negative Power
. - -8V
Ratio Supply 0.5 mv/v 8Vi5%
Input Current 1 uA Via =0to 6.5V
Analog Input
Fult Scale Voltage 6.5 v
Reference Voltage 5.0 \
Reference
Voltage
Drift 30 ppm/°C
Positive Power 7 12 mA
Supply
Supply Current
Negative Power ~10 17 mA
Supply
Conversion Cycle Time 50 us/ch feLk = 250Hz
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2. DIGITAL CIRCUIT DC CHARACTERISTICS
(Vce =+5V £ 5%, V* = +8V, V™ = -8V, T, = -30°C to +85°C)

Value
Parameter Symbol Condition Unit
Min Typ Max
Input High Voltage Vin 2 A"
Input Low Voltage Vi 0.8 \
Input Clamp Voltage Vie Vee =4.75V, I ic = -18mA -1.5 A
R Vee =4.75V, Viy = 2V,
Output High Voltage Vou ViL = 08V, Ioy = ~2.6mA 2.4 A
Vec =475V, | loL=4mA 0.4
Output Low Voltage Voo Vg =2V, \Y
Vi =08Y, loL = BmA 0.5
- Vo =27V 20
Output Current Vin _2V,
{0t State) oz Vee =5.25V HA
V. =08V Vo =04V -20
Vi = 2.7V, Ve =5.25V 20
Input High Current [ uA
Vi =7V, Ve = 5.25V 100
Input Low Current I Vi =04V, Ve =5.25V -400 uA
Output Short Current log Vo =0V, Ve = 56.25V -15 -95 mA
Ag to Ay, Reset = GND,
Supply Current lee Vec = 5.25V 30 55 92 mA
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3. DIGITAL CIRCUIT AC CHARACTERISTICS
(Vee = +5V#5%, V' = 48V, V™ = -8V, T5 = -30°C to +85°C)

ADC CLK
Value
Parameter Symbol Condition Unit
Min Typ Max
Cycle time tey 4 us
H Level Pulse Width twact 1 us
L Level Pulse Width twac™ 1 us
Read Mode
Value
Parameter Symbol Condition Unit
Min Typ Max
EN Pulse Width Pwen 270 ns
TS, R/W, RA Setup Time tas 20 ns
TS, R/W, RA Hold Time tan 10 ns
Enable Time from EN teeN Fig. 2* 160 ns
Access Time from RA tARA Fig. 27 300 ns
Disable Time from EN toEN Fig. 2* 10 120 ns
IRQ Recovery Time from EN tiRr Fig. 3* 240 ns

# : See page 11
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Write Mode
Value
Parameter Symbol Condition Unit
Min Typ Max
EN Pulse Width Pwen 270 ns
CS, RMW, RA Setup Time tas 20 ns
€S, R/W, RA Hold Time tan 10 ns
Data Setup Time tog 10 ns
Data Hold Time toH 10 ns
External Control AD Conversion
Value
Parameter Symbol Condition Unit
START Pulse Width PwsL 270 ns
Channel Setup Time tgs 20 ns
Channel Hold Time tgn 270 ns
External Control Read Mode
Value
Parameter Symbol Condition Unit
Min Typ Max
DE Pulse Width PwoeH 270 ns
Enable Time from DE tepe Fig. 2* 160 ns
Disable Time from DE tboe Fig. 2* 10 160 ns
CC Recovery Time from DE teer Fig. 3" 280 ns

« : See page 11
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ADC CLK

3V
ADC CLK j/‘l.iiv 1.3v }

e e — OV

twac* 1 twWAC™

READ Timing Diagram

———— ————— — Y/

EN 711 3V \\1 3v
oV
Pwen
v
CS. R 1.3v 1.3V
ov
tas taH
3V
RA XLBV 1.3v
ov
tas _ O
tARA |
——— -\
Dg to Dg 1.3v  Valid Data F
-—— VoL
f—1peN
lEEN
Vou
IRQ{*) 1.3v

P ——

fw———— 1)1

+: IRQisreset to 1" when DR is read or Reset goes low.
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WRITE Timing Diagram

—.— = e ———— 3y
EN l1 3v XQSV
__] ov
e— PeN———a]
3v
CS, R/W, RA 1.3v 1.3v
ov
tas AR
3v
D, to Dg 1.3v Valid Data 1.3v
ov
tps—er] —
External Control AD Conversion Timing Diagram
3v
START 1.3v 1.3v
—— e e — —— (VY
3v
Bg to B, 13v 1.3v
ov
t
~ BH |
PwsL
External Control Read Timing Diagram
—— i —————— 3y
DE %.w 1.3v
—] ov
— e ——— ——\/
Dg ta Dy Valid Data
o — e ——-— Vg
. Vou
cc 1.3v
—— e - —— — ——— . — V(|
teDE tDDE
l———tcoR
PwoeH
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4. SWITCHING CHARACTERISTICS TEST CONDITIONS
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Fig. 2 — 3-STATE OUTPUT LOAD CONDITION

vee
Test Pin
9 % R =2k
5,
Dg ta Dy
o—
< IRQ,
2 5k
*tzH. tz1: C = 16pF
= thz. t z: Cp = 5pF
tara: CL =50pF
£

Fig. 3 — OPEN COLLECTOR OUTPUT

LOAD CONDITION

TestPin  Vee

Ry =2kQ

8l

€ =15pF

I

5. SWITCHING WAVEFORM

Enable, Disable Time (3-State Qutput)

[___3\,
EN, DE 7 1.3V
- — — ——— (]

{8

—\-- ——— a5y
1.3v 13)
v

[ =2 4 6V
R “
— - O\

S4 Open
Sy Close

) Sy Close
S5 Open

——\——-__ -—— 3y
EN, DE 1.3v

Note Sq,S,: See Fig. 2, above

iRQ or CC Recovery Time (Open Collector Output}

v

EN, DE 1.3V

—— e —— s . 2o (JV

3
8

e e -y

EN - IRQ
DE-~CC
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TYPICAL CHARACTERISTICS CURVES

Fig. 4 — OUTPUT VOLTAGE
vs. INPUT VOLTAGE

Fig.5 — OUTPUT HIGH VOLTAGE

vs. OUTPUT HIGH CURRENT

4 T 6
Veo = 45V I
bl - Vee =45V
3- Zi§¥ 2 s VEZ +8v —
z 3 & V" =-8v
% E 4 Ta=85°C
§ Tp =25°C 5 T =25°C
- 2 r 3
3 =
8 2
> 2 = 20°
] T, =85°C g 2fTa=d0C
[+] 1 — i
> Ta=-30°C 3
| ©
0 0 A
) 0.5 1.0 15 2.0 0 5 10 15 200 25
V}, Input Voltage (V) loH, Output High Current (mA}
Fig. 6 — OUTPUT LOW VOLTAGE Fig. 7 — INPUT CURRENT vs.
vs.OUTPUT LOW CURRENT INPUT VOLTAGE (Bg INPUT)
S Vv* =48V
>
< oa4fv---8v /'é 2
g Ta =-30°C e Ta =25°C
2 03 // Ta=25°C E -6 z?i :g\fv—
g Ta=86°C g
s / A £ V™ =-8v
5 Q
a 02 5 -10
3 2
3 =
o 0.1 - -4
>
0 -18
0 10 15 20 -2 0 2 4 € 8
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l o, Output Low Current {mA)

tp, Delay Time (ns}

V), Input Valtage {V}

Fig. 8 — DELAY TIME vs.
AMBIENT TEMPERATURE

120
100

tzH
80 tzL
60 tLz
40—

tzh
20
1]
—40-20 0O 20 40 60 80 100

Ta. Ambient Temperature {°C)
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TYPICAL CHARACTERISTICS CURVES (continued)

Fig. 9 — SUPPLY CURRENT Fig. 10 — SUPPLY CURRENT vs.
vs. SUPPLY VOLTAGE POSITIVE SUPPLY VOLTAGE
100 T 12 T
Ta=26°C All Bits Low
. | vt =+8v < 10 -
T v -sv E '
£ £ g
£ 60 I/ § l
3 cc [3) *
¢ — o
g 40 e Ta=256°C
a D al-vee =45V
8 - V™ =-8v
L 20 =,
0 0
4 45 5 5.5 6 7 9 10 1 12
Vec. Supply Voltage (V) V*, Positive Supply Voltage (V}
Fig. 12 — FULL SCALE VOLTAGE vs.
Fig. 11 — SUPPLY CURRENT vs. REFERENCE VOLTAGE
NEGATIVE SUPPLY VOLTAGE SUPPLY VOLTAGE (V*, |V7|}
12 10 T
Ta=25°C
= _
:é ° [ S 2 8
c =% Vis
§ 8 &=
5 - £e 6
a ! S VRef
2 OTa=25°C g
g Ve = +5V 85 a
N 4V =48V =2
= Ly
e S
0 0
-7 = 9 -0 -1t -2 7 9 10 11 12
V™, Negative Supply Voltage (V) V*, IV7I, Supply Voltage (V)

Fig. 13 — OPERATION WAVEFORM

T

|

oL L] NI aoc cLx
1Y START
c¢
\ T\ S DAC out
A"
foLk = 250kHz

sV W 5uS Analog Input Voltage = 2.1646V

| 1 Qutput Coding = 0101010101
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Table 1. BIT CONSTRUCTION OF DR AND S/C R

RA | RW | Dg D, D, D3 D, Ds De D, Dg Dg
DR 0 1 Bit0 | Bit1 Bit 2 Bit3 Bit 4 Bit5 Bit 6 Bit 7 Bit 8 Bit9
Read | (MSB) (LSB)
1 : . Made
Read InPut CH. Sellect Control Busy IRQ
S/CR 1 - - : E — -
0 ! !
Write Co : Cy ! C, INT/EXT| Start -

Table 2. CHANNEL SELECT FOR MPU CONTROL

C, Cy Co Selected CH.
0 0 0 Ay
0 0 1 Ay
0 1 0 A,
0 1 1 A
1 0 0 Ay
1 0 1 As
1 1 0 Ag
1 1 1 Ay
Table 3. CHANNEL SELECT FOR EXTERNAL CONTROL
B, B, By Selected CH.
0 0 0 Ao
0 0 1 Ay
0 1 0 Ay
0 1 1 Ag
i 0 0 Ay
1 0 1 Ag
1 1 0 As
1 1 1 Ay
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ADC OPERATION MODES

According to the status of bth bit (CR-5] in the built-in control register, ADC has two operation modes: external control
mode and MPU control made.

Just after an initialization {Reset going from low to high}, ADC is in the external cantrol mode (designation of channel, start
of data conversion and data output are controlled through the external control input terminals). This mode is useful for
ADC applications only or for DMA operation independent of MPU.

When the MPU control mode is required, set CR-5 of the control register high through MPU,

EXTERNAL CONTROL MODE (CR-5=0}:

This mode is used when ADC is controlled by the external hardware. An analog input signal channel is designated by By to
B, and the AD conversion starts at the second rising edging of ADC clock after START goes low.

At the completion of 10-bit data conversion, CC (Convert Complete) goes low to notify it to external devices. The converted
data is read after the low state of CC and DE goes high.

ADC TIMING FOR EXTERNAL CONTROL MODE

0 1 2 3 10 11 12 13 14 15

4

START | A\
Lo

I Y | -l
8g to By Tsar | o I DataRead !

Successive
{Internal Latch Reset e
Operation) Approximation

JL

o 1y ‘ f
DE n l L——

L3
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MPU CONTROL MODE (CR-5=1}:

This mode is used when ADC is controlled by the MPU software. Because of CR-6=0 at initialization, CR-5 should be set high
through MPU. After completion of the conversion, CR-7 {IRQ flag) is set high and IRQ output goes iow to interrupt MPU

operation.

After confirming TRQ=0, MPU starts the interrupt routine to select the data register of ADC and reads it. After MPU reads
START and By to B; are ignored. When the ADC is required

the data register, IRQ is reset high. In this mode, all signals on

to return to the external controi mode, CR-5 is set low through MPU or RESET is set low.

CR Set

RA > CR Select < x
RIW } w A
Dg to D7i
+
EN | f | I
Correspond Internal
signal of START

RQ

ADC TIMING FOR MPU CONTROL MODE

DR Read

> DR Select ‘
AT G

\—/Valid

[ -

I Correspond CC
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TECHNICAL INFORMATION

DEFINITION OF TERMS

EXAMPLE OF RESOLUTION
(3-BIT RESOLUTION)

Resolution:

The minimum distinguishable analog deviation in AD con-

verter. Since MB4051 is 10-bit AD converter, it is possible

to resolute an analog signal, from OV to 6.5V (FSR), into

210 = 1024 parts.

110

101

100

011

Digital Output

0 FSR-LSB
Analog Input

RELATIVE ACCURACY/GAIN
ERROR/OFFSET ERROR

Relative Accuracy:
Deviation between a straight line from the zero point of
the device (all ““0”") to the full-scale point {all ‘L’) and an

actual conversion characteristic curve.
all"1”
Gain Error: N Ideal
Difference between an ideal input voltage span and an 2
actual input voltage span. In the MB4051, according to the 3 N
procedure described separately, it is possible to adjust the 3 Actual
gain error to zero. >
[
aRA
Offset Error: au'o’E 4 ——
Difference between an ideal cirtical input voltage which 0 0 Analog Input 1 1
makes all output bits zero and an actual critical input alog Inpu
voltage. In the MB4051, such offset error can be adjusted
according to the procedure described separately.
+: Relative Accuracy = ARA
. (V4 - Vg) - (E4 - Eg)}
Gain Error = ——MM— ———
ror SR x 100 {% of FSR)
Vo~ Eg

Offset Error =

x 100 {% of FSR}
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DEFINITION OF TERMS (Continued)

Differential Linearity Error:

Input voltage deviation from an ideal input voltage which is
necessary to change the output code as large as 1LSB.
The differential linearity error of *1/2LSB means that,
when the input signal changes 1/2LSB to 3/2LSB, digital

code varies LSB.

DIFFERENTIAL LINEARITY ERROR (ALSB)

3

g

=

o

E]

o

=]

Analog Input
-] Example of Output Coding

Scale Input Voltage M D b D D L
S 12 6 8 s
B B
FS-1LSB 6.4937 111 1 11
FS/2 3.2500 10 0 [} 00
FS/4 1.6250 010 0 a0
FS/8 0.8125 0 01 0 00
FS/16 0.4063 00 0 0 o0
F$/32 0.2031 cC 00 0 o0
£S/64 0.1016 0 00 o] o0
FS/128 0.0508 000 1 a0
FS/256 0.0254 00O 0 00
FS/512 0.0127 000 4] 10
FS/1024 = 1LS8 0.0063 000 0 o1
[¢] 0.0000 000 0 00
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APPLICATIONS INFORMATION

ADJUSTMENT OF OFFSET AND GAIN

In the MB4051, Both gain-error and offset-error can be adjusted to zero by trimmers connected as shown below. In this case,
potentiometers and resistors for trimmers should have temperature characteristics below 100 ppm/°C to ensure long-term

stability and less temperature drift.
The following external adjustment circuits should be located as near as possible to the package.

GAIN ADJUSTMENT

Ref QOUT

Ref ADJ

Offset Adjustment

+8v
100k 3.9mMQ 15
Ra 207 ~—AAN————— SUM NODE
Rg
-8v

Offset Adjustment
By applying the voltage of 1/2LSB, i.e., 3.2mV to an analog input channel, continuously execute AD conversion of the applied

input voltage. Then, adjust potentiometer Ry during the conversion so that the conversion results become *“0000000000*
and “0000000001", alternatively. The range of adjustment is about +0.2% of FSR in the circuit shown below.

The R4 resistor for offset adjustment can be replaced with smoller resistors as follows.

+8v

NODE
180k 2 180k Sum NO

Rz 100kQ 15

20T

10kQ
-8V
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GAIN ADJUSTMENT

After offset adjustment, by applying FSR-3/2LSB (6.4905V) to an analog input, execute AD conversion of the applied input
voltage. Then, adjust potentiometer R, during the conversion so that the conversion results become “1111111111" and
“1111111110", alternatively. The range of adjustment is about ~12% to +5% of FSR in the circuit shown. )

PRECAUTIONS FOR CIRCUIT STABILIZATION

To stabilize the ADC operation and by-pass power supply line noise, connect the external capacitors as shown.

CAPACITORS FOR STABILIZATION AND POWER SUPPLY BYPASS

-8V 9 vt
,uFI _r_I Io.m:
0P L 105 ac comp
e,

DAG OUT

= ]
50pF== 15
F— sum nooe
1000pF

T—{amp comp 2%

RN I D A o
1uF::[ J::[).ULF

Bypass capacitor for filtering line-noise should have good high-frequency characteristics and should be connected as near as
possible to the package.

If a printed circuit board is used, the ground-line should be made as wide as possible and the pattern should be made in such
a manner that the analog input signal line does not pick up noise from the digital signal and so on. Unused digital input should
be kept in an inactive state listed below and unused analag input should be connected to analog ground {GA).

Inactive State TFerminals
iy EN, RA, R/W, DE, Bq to B,
“H Reset, CS, START
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EXAMPLE OF INTERFACE TO 8-BIT MPU
{PROVIDE A CHANGE CIRCUIT FOR UPPER 2-BITS)
20kHz [
o
4//\\> 7
— ADC CLK
42|
Reset Resat
RQ _
! 37 IRQ \"Ad v1—7——T———O +8V
R/W 40l = 2 100k
RIW 15,,, 3 Offset Adj.
EN 29 SUM NODE =W\
EN
v-g ——0-8V
An _ 1
AN-1 cs Ref OUT
3g| b
cs 12, .. < Gain Adj.
(g - - % Ret ADJ-—WAV=S 10k0
Az
13
A
A1 M GA
0 RA =
VIO L Y-
oof—y
)\} 211pg (LsB) Al —ocH,
Bt 28 24
< Dg Aq=————0CH,
Dy 29 Dy : Analog input
! )
S B i A 2 19
2 34 D, Agt————OCHg
D l ' 18
1 - 35 D4 A;}l————0OCH,
D; —— * 36
° < Do (MSB)
Aq=1 Ay=0
\\/7 mem[msm%%m%%mH%mm%%m%%w
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PACKAGE DIMENSIONS

42-LEAD CERAMIC DUAL IN-LINE PACKAGE
{CASE No.: DIP-42C-A01)

R.050(1.27)
REF

+.010
596 015

INDEX (15.1ltg:§g)
AREA C——

.600:.010
(15.24:0.25)

} L R — B e — s — s — o — o — o = = —j

2.100+.020
(53.34:0.51)

‘—‘T.OGOH.S'L’)MAX

.010:.002

(0.25:0.05)

i 177(4.50)MAX

2.000(50.80)REF !

© 1988 FUJITSU LIMITED D42005S-2C

11342014
(3.40£0.36)
.100:.010 L 018*-005
{2.5420.25) :040+.004 903 .0502,010
S0 (1.02:0.10) 10.46°9 1% {1.2720.25)

Dimensions in
inches {millimeters)
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FUJITSU
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PACKAGE DIMENSIONS (continued)

40-LEAD PLASTIC DUAL IN-LINE PACKAGE
{Case No.: DIP-40P-M01)

+.008 +0.20,
e 2.063_ ¢ 2(52.40_ 539}

AAAAAAANAAANNANNNAN0 1
.543+.010
(13.80+0.25)
INDEX .600(15.24)
TYpP
[PRAVEVASETEVEFRPRVAVEPRCRYEPREVEVESISRP) ‘L"*

+.020
050%§

{0.25+0.05)

“ _27t8.50)

.185(4.96) MAX
L4
.118{3.00) MIN
.090{2.29) .100(2.54} 018+ .003 .020{0.51) MIN
T maAx T YR ™0.460.08)
Dimensions in
©1988 FUJITSU LIMITED D400055-3C inches {millimeters)
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