M58990P,-1 |

CMOS 8-BIT 8-CHANNEL A-D CONVERTER

DESCRIPTION

The M58990P,-1 is used to convert analog signais to 8-bit
digital values. :

The M58980P,-1 is fabricated using silicon-gate CMOS
techriology. The M58990P,-1 can select multiplex 8 chan-
nels of analog input. '

FEATURES
Linearity error Absoltite accuracy
Type No. Max Max
LSB LSB
MbBB9IOP +% *1
M58930P-1 +1 14
® Single 5V supply voltage
® TTL compatible
@ Conversion resolution of 8 bits
® Multipiex 8 channels of analog input
@ Broad. range of analog input voltages: 0OV~V¢¢
@ Conversion time: 60us
® Conversion by successive approximation
® Can be used online through the data bus of a micro-
processcfr .
APPLICATION

Used with microcomputers to control analog systems
FUNCTION

The M58990P,-1 has eight analog input terminals that are -
selected by the input signals to the 3 address terminals
(ADD A~ADD C). The address signals of these terminals

~ i —
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are read and latched in the internal address latches by the
ALE signal. When the OE terminal is at fow-level, the out-

- put terminals 2~ '~278 are in a floating state so they can be
. connected directly to the data bus of a microcomputer. The

input terminal START is used to call for the start of an ana-
log to digital conversion and a signal is output through ter-
minal EOC when the conversion is completed.
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PIN DESCRIPTIONS

Input or

Pin - ons
) Nam? Output Functi
l?O Analog signal Input These are analog slgnal input pins. Which of the 8 Inputs is selected, I8 determined by ADD A~ADD C. An
IN o9 &g P analog voltage applied at the selected pin Is converted to a digital value In the range of 2"\~ 2% and output.
7 .
ADD A N - - " - .
¢ Address signal input The input Is used for selecting which of the 8 terminals INo~IN; Is to be converted from analog to digtal.
ADD G ) The address Input through ADD A~ADD T Is read to the address latch by the rising edge of ALE.
ALE Address latch Ihout This is the strobe signal whlch causes the address slgnal input through ADD A~ ADD C to be read and
enable signal P latched for use as an internat address.
- - | This Is one of the input terminals for the réference voltage that is applied to the 256R resistor fadder circuit.
REF(+) | Reference voltage(+) Input | The other terminal ts REF(—) and the voltage levels of these two inputs must meet the condition: REF(+)
: >REF{-—). - .
This Is one of the input terminals for the reference voltage that Is applied to the 256R resistor ladder circuit.
REF(—) | Reference voitage{—) Input | The other terminal is REF(--) and the voltage levels of these two.inputs must meet the condition: REF(+)
>REF(~).
. - The signal at this pin controls the digital cutput. When the signal Is tow-level, pins 2' 2% are In a floating
OE Output enabie signal t
; utput enable signa IMPUt | ctate. When It s high-level , the data Is output.
2 The analog signal, which was Input through INo~INy, [s converted to digital data and is output from these
§ “Digltal signal Output | terminals. When OE is low-level, these terminals are ﬂoalmg When OE Is high-level, the converted digitat
28 data is output. The MSB is 27" and the LSB Is 2°%.
End of conversion This terminals Is used to indicate the completion of an analog to digital conversion. It is reset by a START
EOC slanal Output | signal (high-level to low-level) and is set on completion of the conversion (iow-leve! to high-levsl}. This
g output is normally used to generate an interrupt request for the CPU.
The Input signal at this terminal Is used to start a conversion cycle by setting the successive approximation
START Start conversion signal Input gister. The | oximati gister Is reset by r X G\ nver-
g P appr Y SRR Y (TR R AL T
slon is started after being-set by falling from high-level to low-
CLK . Clock input Input The signal at this terminal {s the basic clocking signal used to determine internal timing.




BASIC FUNCTION BLOCKS -
8-channel Multiplexer :
The M58990P,-1 has eight input pins (INy~ IN;) used for
entering analog signals. When analog signals are present
at INg~1IN;, the 8-channe! multiplexer selects one of those
signals and converts it into a digital signal.

The address decoder contains an input latch circuit which
functions to hold the input signal present at pins ADD A~
ADD C. This circuit is illustrated in Fig. 1, while timing of
the address latch is shown in Fig. 2. -

ALE ALE
AE

ADD A[

~ADD C

i To
decoder

_Fig.1 Address latch circuit

256R Ladder Network And Switch Tree
Fig. 3 shows the 256R resistor ladder'and switch tree cir-
cuit. The 256R ladder network is created in the diffusion
process by forming 256 individual resistors Into the subs-
trate. 254 of these resistors have the same value R, while
the resistor on each end of the ladder carries the value 3/
2R and 1/2R tespectively. The reference voltage source is
applied to both ends of the ladder, and the reference vol-
tage used to compare analog input voltages is output at
each of the steps.

"The reason for using different reSIstance values on the

ends of the ladder network is illustrated in Fig. 9 (a) show-
ing the 1/0 characteristics of the A-D converter. The diffe-
rent resistance values provide symmetry between the zero
point and full scale point in the output characteristics trans-
fer curve. As noted in this diagram, the width of the hori-
zontal axis of each step is determined by the potential dif-
terence created by each ladder resistor. The step widths
for the zero and full scale points are respectively 1/2 and

ALE

ADD A
~ADD C

Flg.z Address latch timing

Address input latched here.

When the ALE signal is “L”, S; and S, (Fig. 1) are closed,
and S, and S; are open. At this time, external input is inhi-
bited at S3, and the previous data is sent to the decoder.
When ALE transits from “L” to “H"”, S; and S, open, and S,
and S; close. This simultaneously latches the address data,
and enables output to the decoder. At this point, the new
data arriving at ADD A~ADD C is blocked at S;. Subse-
quent transition of ALE from “H” to “L” does not produce a
change; the latched data remains heid.

The method for determining selection of the analog input at
INg~IN; is by reading the value of the latched address sig-
nal. Value allocations are shown in Table 1. ’

Table 1 Address signals as related to selected
analog signal pin

ADD C ADD B . ADD A Analog input
0 [ . 0 INg
0 0 1 T INy
0 1 4] IN,
0 1 1 INg
1 0 0 IN,
1 0 1 " INg
1 1 0 INe
1 1 1 IN7

Control code from succ

REF0——

+

(

256R< 1

]

: — Vpger to

1 - comparator
: —_— input

1

(_
Fig.3 256R ladder network and switch tree

REF
)

3/2-times that of the intermediate steps. :

The switch tree is- an analog switch network made. up .of
510 MOSFETSs, and is used to output the ladder step vol-
tage selected by successive approximation register
(S.AR.) code to the comparator. The output voltage
obtained from the 256R ladder and switch tree is increased
or decreased in accordance with the S. A. R. code, with the
monotonicity of the 256R ladder.
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Comparator : ’ -

The comparator used in M58990P -1 has a chopper type .
amplifier used to minimize input offset voltage and drift.

This circuit is illustrated in Fig. 4. Fig. 6 shows the oper-
ational timing of the comparator.

At the start of the comparing cycle, Sy and S; close on the
positive edge of ¢ and ¢;. Analog input voltage Vyy is then
sent to the comparator. At the same time, the input of the
AC amplifier is biased at point A shown in the 1/0 charac-
teristics curve of Fig. 6. B -

When S; and S, open, S; closes on the positive edge of ¢,

LR A R A

trom l I"—_»__""""'l .

analog Input i |
Vin 8§ p : | Sy l :
i 2
from { t | To S.A.R.

ladder output v S ____ 1
Vaer S, AC amplifier

Fig.4 Comparator

and the difference voltage A V derived from comparing
. . /0 characteristics
analog input voltage V\y and reference voltage Vaer from of CMOS Inverter
the ladder appears at AC amplifier input. Amplification of o C / P
this difference voltage causes a voltage saturated at “H” or | i
“L” level to appear at output. (This is shown as point B or | 7
Cin Fig.5.) 3 ! /
A I
Offset and drift are blocked by the AC amplmer The com- % When V<01 /A\mpm-_-omput
parator results are stored in the successive approximation ] I \la ,"
register at the end of the comparing cycle. g AV=Vaee—Vin
i SR
- 7/ |
Ve | When AV>0
Vd
. 7 [
- , i
” |
. / {8
uL- _______
0 Vee
Input voltage
Fig.5 AC amplifier I/0 characteristics
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Fig.6. Comparing cycle timing : -




Successive Approximation Register
(S.A.R) _ )

The S.A.R. takes the results from the comparator and con-
verts them to an 8-bit binary code for use in determining
the reference voltage value that should be used in the next
input comparison. The relationship between reference vol-
tage Vger and the binary code is as follows:

Vaee = (27C+28C4+++-2°C,) X \éf,fg

N Vrsn

, . HREF(=) =)

Where C;+Cg+++++Co+0.

When C7=Cs="'=CQ=0, VREF=REF(_) _
Here, Vesg stands for full scale range of analog voltage,
which indicates the range between minimum and maximum
value, or Vesg=REF(+)—REF(—)--(2)
C,, —Cs---Co are each represented by a 0 or 1 digit in the
binary code, with C; the MSB and C, the LSB. Consequent-
ly, from equation (1), we have:

1 1 1
Vaer= (701+?‘Cs+"‘+§a‘oo) XVesr

HREF(~) — L. ()

When each digit (bit) in the right half of equation (3) is
welghted from 1/2 to 1/28, the value relative to full scale
can be obtained. With the successive comparator method,
successive approximations are made from MSB to LSB un-
tit reference’ voltage Vger is as close to Vyy as it can get.
The following explanation provides more specifics.

When the start pulse entered at the START pin transitions
from “L” to “H”, the S.A.R. sets only the MSB: “1”, the other
bits being reset ta “0”. As a result, the voltage selected for
reference voltage Vger is approximately one-half of Vegg,
and this is used to compare with analog input V.

The conversion Is started when the start pulse transition
from “H" to “L”, and the first comparing cycle is entered.
At this time, should V|y be smaller than Vger, MSB will be
reset to “0"..If larger, the MSB will remain “1” and the next
comparing cycle will be entered. For this cycle, the bit next
to MSB, Cg will be set, and the previous resuits will be car-

“ried up. In other words, taking the next selected reference

voltage as Vgef', when
VIN>VREF; then:

1,1 V
Vaer'= (5+7) Vesa— 5?8; +REF (—)

512
v
" Fsa}
" Vin _r_F-.=
1/4Vesa
Vaer
1 .I ) i L t
=2 3 4 ]
Comparing cycle - *
CAMsB) 1 1 1 1
Cs 0 1 0 o
- e 0 0 1o
Cs . o o0o_ 0 1T ..
Cs 0o 0 © o
Ce 0 0 o0 0
Cs -0 0 0 0 ’
Co(LSB) 0 0 0 0
(a) When Viy>Veer

v
FSR}
VREF
Vin —'—_'_.::
1/8Vesn
) 1 ! ' - t
577 3 3
Comparing cycle
CimsB) 1 0 0 0
Cs o 1 0 o
cGs - 0 o0 1 1
c‘ o 0 0 1 evdsorgernan
Cs 0o o0 0. o0
C: 0o 0 0 o
- Gy 0 0 0 o
Co(LSB) 0 0 o0 0
(b) When
wyrw.DataSheetdU.com

Fig.7 Changing reference voltage during A-D conversion



And when Viy<Vpge, -~
1 V
- Vaer =g Vrsn = 5';3; REF (— )

In the second comparing cycle, Viy is compared with Vger',

and the resuits for Cg are obtained. From there, the compa-

rator cycles are repeated until the value for Cg is obtained.

This process Is iflustrated in Fig.7.

There are eight comparing cycles for each conversion cy-

cle, and one comparing cycle requires eight clocks. This

means that each conversion cycle requires 64 clocks, and

since clock frequency is 640kHz, each conversion &ycle re-

quires 100us. (Note 1) .

When the comparison has been made, resuits -are latched

in the output circuit, and the EOC signal is sent. The EOC

_signal is reset to “L” by the start pulse, then set “H” when

the conversion is completed.

The EOC signal has interrupt capability with regards to the

CPU, and can be tied to the start pulse for continuous con-

version.

If a new start signal is entered during conversion, the S.A.R.

is reset and starts over from that point.

Note 1 : Conversion time tc, a characteristics value that will be con-
vered later, is det.ined as the time between the positive edge
of the start pulse and the poéilive eage of EOC. Consequent-

ly, tc is a combination value of conversion cycle time, EOC '

delay time (1 to 8 clocks), and latch cycle time applied to the
output cireuit (1 clock). ’

EOC delay time is determined by the state of the internal cir-
cuit and start pulse timing. Consequ.ently. if continuous con-

versions are to be run at a fixed conversion time, the start
pulse must be applied synchronized with the positive edge of
" EOC.

Output Circuit

As illustrated in Fig. 8, the output circuit consists. of a D
latch and a 3-state buffer. At the end of a conversion cycle,
the converted data is latched in the D latch. Then when OE
transits “H", the latched data is output to pins 27 1~278,
When OE is “L”, pins 27 '~27 are in a floating state.
During the conversion cycle, the previous data is held in
the D latch. .

o~ 1.p~8

Signal from S.AR.

Internal latching signat OE signal

Fig.8 Output circuit

ERRORS AND ACCURACY OF THE A-D
CONVERTER

Resolution

The analog input voltage range over which conversion op-
erations are possible is referred to as the full scale range
(FSR), and resolution defines the number of “steps” that
FSR can be broken down into. In general, n-bits of resolu-
tion indicates that FSR can be resalved into 1/2" steps.
Also, resolution can be arrived at by taking FSR divided by
2" as the size of the LSB.

Consequently, for 8-bits, FSR is divided into 2566 steps, and
if FSR is referenced to 5.12V, then the LSB will be 20mV.

Mp-——————-————-—-

A-D converter having

MO infintte resolution

|

I

|

Lo

o 101

§ ]

5 100 +1/215B —1/2 s8] |

% quantizing H |--| quantizing | |

o] error error i

on : |

010 Perfect 3-bit A-D ct;)nverter {

.. |

O] i | |

’ | | |
000 11 4 { 1 1 ' ! ™

0051152 3 4 5 6657 8

Z . Analod input

(a) A-D converter I/0 characteristics

.Error

+1/2LSB

INNNNRNNR
NNNNNN\

—1/2L8B

b) Quantizing error

Fig.9 A-D converter /0 characteristics and quantizing
errors

Quantizing Error

An inherent error in the A-D conversion process develops
due to the fact that analog input values of less than the LSB
must be rounded off. Figure 9 shows the quantizing errors
occurring in a 3-bit A-D converter. The 1/0 characteristics
of a perfect 3-bit A-D converter are |||ustrated in Fig. 8 (a).

Where FSR is 8 and | liagram,
analog input voltage V,, ¥ DataShEEMU EGHge of

n—?LSB < V.N<n+7LSB (0<nZ7). -



1

In this case; a quantizing error of 1/2 LSB i$ produced on
one of the two ends of the step.

Fig. 9 (b) shows how quantizing_errors are produced. Each
step is shown like the tooth of a saw, centered on 0. An in-
put of full scale becomes —1 LSB. This is because output
codes can only be produced up to 111,=7,, so when us-
ing the converter near full scale should be took care. In
order to reduce quanﬁiing errors, resolution must be In-
creased.

Non-linearity Errors

Non-linearity error is the portion of A-D converter 1/0 char-

acteristics that indicate the amount of deviation from the
ideal line. These errors can be expressed as total linearity,
or for only a portion of the scale, as differential nonhneanty
This is shown in Fig. 10.

Linearity indicates the amount of deviation from a stralght
line drawn from the start to the end of a step. Differential
linearity indicates the amount that an actual step differs
from 1 LSB of perfect step width. Monotonicity is the term
used to express the fact that rises and falls in output follow
rises and falls in input, and monotonicity cannot be assured
unless differential nonlinearity is less than 1/2 LSB.

M e e
Step width of a perfect converter |
1o Differential nonhnearity ] | )
Nl
101 I ] i
.§ "H’ SBI| Zai}-Nonlinearity indicates
1004 = the devlation
; r Linearity from this line
£ on “-SB' 1
o 1
010+ [ Perfect A-D conversion|
M characteristics
001} A-D conversion characteristics with I
nonlinear error }
000 Vin
0 FSR ™
Analog input

Fig.10 Nonlinearity in A-D conversion characteristics

Zero Error And. Full Scale Error

Zero error is the error relative to the input voltage required
to bring the output code to all “0”s, and full scale error is
the error relative to the input voltage required to bring the
output code to all “1”s. These errors are expressed as the

amount of deviation from the perfect A-D convers;on curve,

and are illustrated in Fig. 1.,

/
NMp———— = — - —_——m T,L
Full scale error f7 |
ANV o . 7 :
. /I |
101+ |
2 I
B 100 s
S Perfect A-D conversion|
3 ) characteristics |
g 0E |
° 010 4 ’ !
. } J\A—D conversion ,I
001 ' characteristlcs showing zero
- Zero error and full scale errors I,
L v
0y . FSR

Analog input

Fig.11 Zero and full scale error

. Absolute Accuracy

Absolute accuracy accounts for the various errors occurring
in the A-D conversion, and indicate how closely the output
code represents the analog input. Where the output code is
N;

Vin

LsB

absolute accuracy = N—

This is shov;m in Fig. 12.

-

I
|
|
|
i

Absolute
accuracy,

A-D converter

o
B 100[ having infinite
5 resolution {
£ o} |
o
- 010 I
Actual A-D conversion |
characteristics |
001 ;
000 v,
0 : - FSR M
Analog input
(a) A-D converter I/0 characteristics
Error ’
HILSBf — ——— —— — —_——————

~-1LsB

() Absolute accuracy ¥W¥ivw. DataSheetdll.com

Fig.12 . A-D converter absolute accuracy




PRECAUTIONS REGARDING REFERENCE
VOLTAGE POWER SUPPLIES

Fig. 13 shows a portion of the 256R ladder network and
switch tree, and Fig. 14 illustrates the turn-on resistance
characteristics for MOSFETs,

As Fig. 14 shows, where drain potentiat Vp approaches V¢g,
the turn-on resistance of n-channel MOSFETs increases.
On the other hand, when Vp approaches GND, turn-on re-
sistance for p-channel MOSFETSs increases.

Where threshold voltage for the two transistor types is

taken as VihN and VihP respectively, when Vp is between .

GND and VthN, p-channel MOSFETs will not turn on, and
when Vp is In the range Vogc— VthP ~ Ve, n-channel
MOSFETs- will not turn on. Due to this fact, the border
formed by (REF(+) + REF(—))/2in the switch tree of Fig.
13 is an operating limit for MOSFETs. Above this line, p-
channel devices are used, and below this line n-channel
devices are used. '

) Control code-from S.A.R.
—_—

REF(+) .
ipying
R 1
. 0 . |T|l
. : : H [ 'l to p-ch
. I 1 - MOS
- o) =1 i switch
- clreult
1 R
REF(+)4+REF(=) | % A
5 -
- 1 R L
R _—¢ to n-ch
: |, MOS
: { : : switch
T H 1| circuit
P ! )
L
1
3
REF(—) o—

Fig.13 256R ladder network and switch tree

Pch MOSFET

Nch MOSFET

VihP

Fig.14 MOS switch turn-on resistance -

For ladder network and switch tree structures like this, the

following precautions should be observed in the design of

the reference voltage supply. . N

1. REF (4) potential must not exceed Vcc.

2. REF (—) potential must not go below GND.

3. The value for (REF(+) < REF(—))/2 must not differ
greatly from the value of Vgc/2.

4, REF(+)>REF(—) must be observed.

The reason for 1 and 2 is that for MOS switches located

near the Vpgr pin, their souces and substate PN junctions

are likely to forward bias, with the resulting current flow

changing ladder potentials. ’ i

In 3, (REF(+) 4 REF(—))/2 is the potential for the center

of the ladder, and as shown in Fig. 13, this is the borderline

between p-channel and n-channel switch operations. Con-

sequently, if this potential varies greatly from V¢c/2, turn-on

" resistance of the n-channel swiches near the center of the

ladder will increase. (See Fig. 14.) On the other hand, if
this value is smaller than Vgc/2, the turn-on resistance of
the p-channel switches will increase.

Where turn-on resistance is high, the required settling time
after fully charging the comparator's input capacitor becom-
es too long, and accuracy cannot be maintained.

in 4, if REF(+) < REF(—), the up-down transients of the
control signais from the S.A.R. will be reversed relative to
the up-down transients of the reference voltage from ladder
to comparator. In this case, instead .of the approximations
converging, the bits will diverge all “0”s or all “1"s. Also, as
noted previously, where REF (+) and REF (—) approach
GND and Vg respectively, the switches will not turn on.

www.DataSheetdU.com



ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Veo Supply voltage —0.3~7 \2
A\ Input voitage With respect to GND —0, 3~Vgo+0.3 \"
Vo OulpM voltage 0~Vec v
Pd Maximum power dissipation ) Ta=25C i 500 mw
Topr Operating free-air temperature range 0~70 ‘c
Tstg Storage temperature range —65~150 ‘c

RECOMMENDED OPERATING CONDITIONS (Ta=0~70TC, unless atherwise noted)
Symbot Parameter Limits Unit -
Min Nom Max

Vee Supply voitage 4.75 5 5.25 \

GND Supply voltage 0 \"

VRer(+) Max of reference voitage(+) Veo [Vect0: 1 A"

Vaer(—) Min of reference voltage(—) —0.1 0 \Y '

Voot nerio) ‘;V““ = —Vzﬂ—o 1 —V—‘z’i VT°°+0.1 v
AVger Defferential of reference voltage 5,12 5.25 v
Vit Analog input voltage 0 Vaee(+) \")
ELECTRICAL CHARACTERISTICS (1= 0"’70'0 Vec=5V +5%, uniess otherwise noted)
Altemnative Limits

Symbol Parameter Test conditions Unit

symbol . Min Typ Max
Vin High-leve! Input voltage Vineid 2 Vce \
Vi Low-leve! input voltage Vinto) —0.3 0.8 \"
Vou High-level output voitage Vout(1) lon==-360uA, T4==70C Vec—0.4 v

VoL Low-level output voltage, 2”'~2% output | Vour(o) lo,=1.6mA 0. 45 v
Vou(eoe)| Low-level output voitage, EOC output Vout(o) loc=1.2mA 0.45 | \
[ High-level input current NG ) Vin=5. 25V 1.0 uA
e Low-level input current Intoy V), =0V —1.0 HA
lozu Off-state (hlgh—lmpedanca sta.}:l 1o utout | louT v, °=5V 3 uA
loze Off state (high- lmpedanceuslglne") 212 output lour =0V —3 uA
leg Supply current from Vg input fot ,)—SOOKHZ, Ta=70 ‘'C 1000 F77.3
Iz Ofi-state Input current, {INo~1iN7 input) lops(+) Veo=b5V, V\=5V 200 nA
Iz Ofi-state input current, (INo~IN7 Input) topr(—) Vec=5V, V=0V —200 nA

— Conversion resolution 8 Bits
M58990P +4 4+

—_ Linearity error LSB
- M58390P-1 - ++ +1

— Zero error Voo=Vger(+)=5. 12V £ ++| LsB

— Full-scale error Vaer(—)y=GND x4 +4 LSB
MB58990P ’ - +1

I R ’ M58990P-1 e

Riappen | Ladder resistances Veo=5V 1 0
C Input capacitance Cin « Vi=GND, Vo=25mVrms, {=1MH; AW DataSheetdUom )F_
Co Output capaciiance Cour Vo=2GND, Vo=25mVrms, f=1MH l l I 12 | pF—

Note 1 : Current flowing into an IC Is positive, and Min and Max show the absolute limit.




TIMING

REQUIREMENTS (Ta=25C, Vco=Vaer(+)=5V, Vaexi—y=GND unless otherwise néted)

Alternative Limits
Symbol Parameter Test conditions Unit
R Symbot Min Typ Max

twisranT)| Start pulse width tws 200 ns

tweare) | ALE pulse width twaLe 200 ns

tsu(a) Address setup time ts 50 ns

thea) Address hold time th 50 ns

fore) Clock frequency - fc 10 640 1200 kHz

tcie) Clock cycle - 100 1.56 0.83 us
SWITCHING CHARACTERISTICS (1a=25C, Voc=Vaer(+)=5V, Vaer(-)=GND, unless otherwise noted)

7 Alternative Test conditi Limits Unit

‘est conditions

Symbol Parameter Symbol i v o

tezxtoe-pa)| Propagation time from OE to output tui, tho C_=50pF 250 ns

tpxz(oe-pay| Propagation time from OE to output floating tin, tou 250 ns

tc Cycle time tc fo(s=640kHz 114 ns

13

td(ecc) | EOC delay time teoc 1 8 %'r;l'g cycle
Note 2 . A. C Testing waveform 2.4
. Input pulse level 0.45~2.4V - & 2 2

Input pulse rise time 10ns 0.45 0.8 0.8
Input pulse fall time 10ns :

Reference level input
output

TIMING DIAGRAM

ALE

ADD A
~ADD C

INg
~IN7

START

EQC

OE

218

tors) -

7\

V=2V, Vj =0.8V
Vor=2V, Vo =0.8V

Viets)

VaVaVaVaValls

{

twiaLe)

1F

(L

)

VALID
ADDRESS

124

{ L

tsutay —||=

thin

a7

{L

el

STABLE ANALOG INPUT

ol o

O

“r

—J \ —
twistarT) .
- td(eoc) i F 7
tc ’ -
) . . tpzxioe— it iDataSheet 4hbcom
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~ APPLICATION EXAMPLE

5V gf 5V 5,120V
st s.5——10 *o— A |
T EOC Vee N
— N
M51L8085AP X Fo OP. AMP
N M53274P -
REF(+)
RESET|
ouT
M58930P
No—o0 vine )~
RD OE : INJ~—0 Vin2
- | : : Analog
wal | input voltage
WR START N
1 V. ]
i I
ALE -
IN:F—0 Ve )
Ass
ALE
sTB
DO, 3 .
~DO0, +— ADD A
oI, ~ADD C
8 ~Dlg .
M5L8212P
8 ) /8 —1,,5—8
ADg~AD; - 7 271~2
M53493P
REF(—) v
CLK 3MH2z B Qc 750kH2z CLK
. . RDot2)
" RDot1)

Vss [ I GND
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