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10.

11.

12.

Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

Y ou should not ater, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. You are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. Y ou should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonabl e care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errorsin or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific’. The recommended applications for each Renesas Electronics product depends on the product’ s quality grade, as
indicated below. Y ou must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “ Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as “ Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is“ Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home el ectronic appliances, machine tools; personal electronic equipment; and industrial robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific”: Aircraft; aerospace equipment; submersible repesaters; nuclear reactor control systems; medical equipment or
systemsfor life support (e.g. artificial life support devices or systems), surgical implantations, or healthcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especially with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software aloneis very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with al applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note1) “RenesasElectronics’ asused in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




RENESAS KA

H8/300L SLP &7l
A/D & g3 BiK{ER (ADC)

:5)
EZm

B RGEME T KM SO e, WA RO . PRI RIS G, )
FOBHSRIE) LA GESE(D . AID FAil (ADC) AERFIXSEHINRLIIS BAEHOU AL, AR AL
HEAF AT,

BRI BELL SLP MCU [ 6 AVID F i Jo by, JEHEIET LU 4 /M3 20T) AJD e
i
LGP
- HEH

gt

LN FH 8 BH I DL B 2%

o IR AID BB (1 45 R RIEE R

* SLP A/D #4525 145 55

* A/D A 333 R BevHHE)
 AID B s ()N

* AID FA AR AE 5 AL FE L R (1) B R R

HERIAR= G
H8/38024

Hx
Y =2 o SO 2
B =) RSP UR R RURRRRRPRIN 3
B A D B BB iR oottt ettt 4
4. SLP MCU A/D B e B B oottt et ettt et e et e et et e e e et et et e et et 7
5 Sz USROS RSP RRURURRN 14
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LENESAS

H8/300L SLP %7l

A/D %1% 25HBE{RER (ADC)

1. AD ¥iRzRRIE

AID F g3 IHEE E 1 fios:

o I AR AR B R, KB SR () TR RV ESE) B W R A .
o R SRS B A (1 i Y D 22 AR, ORIl A RV
* AT RO E MR AT ZEE 5

o REEORFFHOR BN A EATSRAT T HRE e B S GR KR ) 31 AVD B (RN o

* AID BB YU RAE A5 5 33 NIRRT i A [ Bl 0k 28 (BP0 N AT P i st I 5 %

UERAAR 5 (3 T
PhysicaI% Transducer Amplifier Active Filter Sample and ADC
Parameter Hold

Bl 1 A/D i3z HIAER

SCBRIK 3 A7 AID Bt (1 BRI S D e AN B 2 oo 7RIk, KRR S Y B DY TROASSHL S N e 46 oA o SR H
e, D I 8RR AID B AR K3 3. B, N AL 33110 A/D et HAT 2N (08071,
WA 530 2% 259 CRAIRURS 10 6 v b g ), #8 9e LI R

FSR

1% =1 R = TR

Digital Output

Code

Ideal Transfer Function 14

\\\&ﬁ.ﬁ Step width (1 LSB)
'7‘"':/ /
Vs <>

e
¢
,_’fi Practical Ideal Transfer Function

000 _@ i
T T 17T 1T T T 1%

0 1 2 3 4 5 6 7

Analog Input Value

Bl 2 A/D FiRaRRIGEIRINGE
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H8/300L SLP &7l
u (E NESAS AID #$22  EKER (ADC)
2. FE[RIE

LU HL RS () X IELLFBIUBE AT RAE . o TIEM RIS S, AU R IR . W ERAEK
Bl CREEAREGRMNTO0  BOrRIUBIER; WACREE B>, w25 515 B Z RIS i

y(H) 4
(a) Signal >
y(t) A t, t,
—— ST

"(b) Sampled Signal

B3 Xif

WA E AR B, R ABUEA S A T (2 (REIRIE) MPESr, 35T SR i o it
0. MRGEIERAER f O BHUME 5 £ AT RAE, S BRI n(f - f)FIn(f+ ), n=1,2,3,... .
WE 4 Pros, WG SRRy (f62) , itk ERE. TR ERA AT RS, 2
AP IR B L g A o

D/ s

f/2 fs fJ2 = f- 1, f,. fa
Frequency
4 folding Unwanted Out-of-band
>[ in-band aliaj\ T 7535
| | > ] | >
fi/2 f f/2 fta fs fs. fa

4 ESEHIRBHR
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H8/300L SLP %7l

u (E NESAS AID #$22  EKER (ADC)

B, FE A CD RRAFAR BE ) 44.1kHz IEE i b

o P BTG 20HZ~20kHz.

« O RHASE N f, = 20kHz.

o B/ NREESIE N £ > 2f, = 40kHz,

o N T RCIEMGHE Y BIBHAT RE I, R REESR ¥ e o 1.1f (44kHz) (B 5) .
« 76 1982 4ERT T, AT VTR BELRAE AL & A%

FHOG I FE A LA -
— NTSC: 490 17/, 3 ANKHFE/4T, 30 Mi/s — 44100 KA/ Fb
— PAL: 588 17/Mil, 3 ANKRAE/AT, 251MWi/s — 44100 A KA/ F

Low-pass
Filter
A Pass-band | stop-band
|
roll-off

£/2 >frequency

5 {RBIRK=R

3. AID ¥%#zEaiRE
FEMR AID FE s i BE R 22 0

s EALIRZE
o WOy ARZE M (Differential Non-Linearity) 522
« BrAEZ 1 (Integrated Non-Linearity) %7

LR FERE SRR T Tl A S Bl B I BT RS i K 22, B8 b 4 il R 22 i) Bt
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H8/300L SLP %%
0 z ENESAS AID 882 EKER (ADC)

3.1 BUHIZE

HINE] A/D R BB S PR T ROIRAS S 5. BT, S S A FRAN 1 5 P g
HSE . 0 R e BB 000) PR R] (0 50 - A R AR ) B N S 3 A BEUE 2 o I S o (RSB
ZE BRI AR SRR AR, ) LSB (ARAD) [H+1/2, BT A/D HHERabse . %2 E
6.

A
111 |
Ideal Transfer Function :.
110 .—.J
/
2 101
5
g 100
E 5
&b 011 _| ‘
a
010 |
001 ] 'i Ideal Practical Transfer Function
),
000 _’ i |
5 +%LSB__|
=
0
=
.2
=
N
g
5
o
- LSB __|

Analog Input Value (LSB)

6 EiRE

AT NEARZE, AT S R L A/D B o il

« 29 A/D Eengs i AYa & SV 10 f7RE B
1LSB =5V/2'"=4.883mV
EALIRZE =40.5 x 4.883mV = +2.442mV
« 2 A/D FiRds AT E N SV 8 12 SR FERS
1LSB =5V/2"?=1.221mV
AR ZE =40.5 x 1.221mV = +0.611mV
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LENESAS

H8/300L SLP %7
A/D ¥R B{RER (ADC)

3.2

M3dELkE (Differential Non-Linearity) iRZE

WE 7 Fios, FrE AR iR = R A 1LSB 3R AR(E A S b b T =5 . 245 96 IE I 1LSB I}, 14
SYARER MR ZE 0 0 A ARt iR 25 1LSB I, XFFA AN, &b AT N, B4, AR b

Pho B2 R 1A DR RS A R BEAN T H

111 4 _
110 |- £
3 Ideal Transfer Function .l
G 101 =
5 100 !
°
£ o A
2 1 o > DNL=%LSB
8 P 1LSB
A" KA DNL=LsB
001 - == g
R
000 | I I I I I I >
0 1 2 5 6 7

Analog Input Value (LSB)

7 WOIELMIRE

3.3  #4IEZME (Integral Nonlinearity Error) iRz
SRR P I BEAR B LR O I Im ZE AR Ry AR 2R iR 22 (B 8) o HH 1 /N2 5 AR Ak W S8 M i A 22 o
A
111 —
‘ 14
Actual Transition§ '/E
110 T
) i/
! A
[<F) ] /! @
8 101 Ideal Transition | ! B
O i e At transition 110/111 (-% LSB)
2 /1
8 100 i/, !
[ A
=2 /7
Ao 011 —
1/
e
]
010 :/
4 <
001— == < At transition 010/011 (-% LSB)
\/
1%
000~ | | | | | —»
0 1 2 3 4 5 6 7
Analog Input Value (LSB)
B8 MoiEkMirE
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H8/300L SLP &7l
u (E NESAS AID #$22  EKER (ADC)

4. SLP MCU A/D 45388 p4E S
H8/38024 SLP Z 41 W& T LASH HE Hi BH Ay JEAth i) i UGE 1T AID e ss
9 & SLP MCU W A/D ¥ g HEE, A/D B4 28 I0Hr sl
* 8 /™ 10 v R JE () Nl 1E
« AR 12.4ps (min)  (BMHz i247) , 124ps (max)
o NERFERFE D RE
o S5 AID AR I T SR
o I AN A A S N T4 AID i
s FERAMHNT, BRI, S i B AR

ADTRG s

AME i

ANg
AN,
ANy
AN
ANy
ANg
ANg
ANy

i i ADSR o

Multiplexer

LT

Intzrnal data bus

Control logic ]

T

Aee

Reference
voltage

- ADREH -
ADERL

T

:"-"x"-,'fSS

Matation: —= |RREAD
AMRE:  AD mode register

ADSR: AD start register

ADRR: AD result register

IRRAD: AD conversion end interrupt request flag

B9 A/D iz HIAER
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LENESAS

H8/300L SLP %7
A/D ¥R B{RER (ADC)

AID F s kel ER 1 P

%1 SLP MCU A/D 3 22 aY45 14
S| & L TSk
Min | Max
DR — | 10 i —
EHIRE — | +05| LSB |—
ELLMHIRE — | +25| LSB | AV,=27Vto5.5V
Ve = 2.7V t0 5.5V
— | 455 AV, = 2.0V to 5.5V
Ve = 2.0V to 5.5V
— | +75 LIRS (BRiET(E) 62us)
{FTRE — | 43.0| LSB | AV,=27Vto5.5V
Ve = 2.7V t0 5.5V
— | +6.0 AV, = 2.0V to 5.5V
Ve = 2.0V to 5.5V
— | 8.0 LIRS (BeBT(E) 62us)
e AT (8] 12.4 | 124 us AV, = 2.7V t0 5.5V
Ve = 2.7V t0 5.5V
62 | 124 RSN
ERMAEZE (Can) — |15.0| pF |—
BIFESEET (Ran) — |100]| kQ |—
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H8/300L SLP &7l
u (E NESAS AID #$22  EKER (ADC)

4.1  ItAEN

WAZFU I LA E L JEA TR0/ B TR A O A5 5 i

o g TN BRI LR, DR A O LR R B

< W 20 FioR, A sl A I B B, AN AN I T L A BT (LD IR TR AR L (O BEALL 2 i

Rl (2) b s 7 h it

— SRR AR S A, AR DR B RS, D R IR L AN, BB, K
R BEL L A VAL PR 2 5 O P o 0 2003 RS 2 D 7 9 1 L Pk L A

— g T IR T TR (1 A AT T Y, AN T BRI 2 AN LIRS G TR
5 It H 3t O ST BBk SR PR A

Y YT
Digital Ferrite Bead Analog
\% AVcc O
Power Bypass _l SLP MCU —L_ Bypass
Supply Capacitor —— v ——  Capacitor
-- AVss O
Ferrite Bead

\AANL

B 10 RIRNETE

o B 11 AHAMSERCRE . SR AR N E R TR
— FEMRAE A, BHUR H
— 7EEEIRIIE (SRF) Y, HME BRSO P T ARG, LR P Aoy o I F AR I LB
JESLUTR
1

2[IWESLeC

fo =

— SR AR, ] R I FL AT

e = HErra—

Ideal Capacitor Practical Capacitor

1. Equivalent Series Resistance (ESR)
2. Equivalent Series Inductance (ESL)

El 11 BERHEMEEK
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H8/300L SLP &7l
u (E NESAS AID #$22  EKER (ADC)
%2 BANMER

S RS BiERSZE (SRF) SEjES
iz A B PE 14 TN

D RAB N L AT R P R BEL s w73, Ao HE N 2 MU B ZE LT, 45 R 2 B AR A A R CR
PRI, AZRURE 4 8 1 5% i L AR P REIC EAE AR A BT, AR R SR I e e A R 24, el e T 21
TN G AT 2 18 D4 1) 75 A PP TR S R

AR B N SR 3 P
x3 HEAHER

GRS = R
ShHEZREEERSE (NPO) RAERERE X ARBEE
[9z=
RF)N
TR 1EYF
MA&IR
REREA RAEX = it
KER BEARME
=HRE TR E MR
RFR)N A
Rk
RSN R fEX it
RFR)N BEARE
Ga <R TR MR
EA
RIS

o Rl T AR R S s P, HA BT (R, FTLUR 5 S BRI e A 1) 52
M, AR TGRS P B, DA RO T PR i LR P TR AN <

— EAR RS FIIENCES (A/D Bt as MUBUNAR ) 2 A% P IR SRR S ] 2

— W 12 fron, FUREGE R .

— RARIEES . Mok BT uEES MG A R HL i b T I ) F R 2

— A/D Fe gt K A TS A i N BRI IE B4 -

SENSOR 1 SENSOR 2 SENSOR 3

o/P GND O/P GND o/P GND

’—4|§ Ground connection to here only

<
<
<«

Td/l
¢d/l
ed/l
dNoS

RECEIVER

B 12 fEEkERiE
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H8/300L SLP &7l
u (E NESAS AID #$22  EKER (ADC)

« ANHVHE S BTN 10kQ. EAL a4t BHPUR T 10KQI, A/D B (1 RAEOREF HL s A HL 2%
Mo mBAL, A REFIC A/D FHAR IR . B 13 J& SLP MCU (¥ A/ID e 38 1558 i . ZEANE
AR IE DU, S A bs A2 10KQI A A ABLYT. i TR il s ds, WVFAREIE MM E
B AU

SLP MU AD corvertar
Sensor output erjuivalent circuit
impedance
Upte 10 kfx 10 ke
ga _T_ Ay
Low-pass —— | Cin = 20 pF

. 21
 filter );E : 1:'5|JF;L l
{Cto 0.1 pF :

13 AD H5R 2RSSR g

< WE 14 Pis, AERAR GRS S, AU A RBLPTZErras . I MR RES, ARSI 5
IEHGT, 10 A/D e s A AR BT .

Sensor Buffe > ADC

I {—

high input impedance low output impedance

14 ESHREES
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H8/300L SLP %%
0 Z ENESAS AID 882 EKER (ADC)

42  NMAH

W@ 15 fios, MK 8 AME GRS 4 i HE 1) H8/38024 SLP MCU (1) 8 MR A (ANO~ANT7) . &% %
IR B 58 ) 10MHz,  FE#eif R4 12.4pus. AR 3 N AID Fegs 2k, FURE R I 4 1 ANliE.,

Sensoro - ANO AN4 l4—— Sensor 4
Sensorl |—— Bl AN1 38024 AN5 l—— Sensor5
SLP
Sensor 2 | —— P AN?2 MCU AN6 [&—— Sensor6
Sensor3 [ AN3 AN7 l@——— Sensor7

Sensor0 Sensor1 Sensor 2 Sensor 3 Sensor4 Sensor5 Sensor 6 Sensor 7 Sensor 0

A A A
t.+A t.+A
> t
to t t t3 ty ts ts t; ts
1. t, = conversion time = 12.4us
2. A = processing time
15 R
4 ANO IRV 4is 5 2Pl 2 gk 4 s
F4 CHREFHTIR
Hhtik LHRIES R RS
(16 FHHEED

400 BSET #4, @H'FFFA iR AID 5512 R AFNE R 8

404 MOV.B #H'34, ROL 1% AID BB RNREIRE N 62/0, i£EFE ANO 2

406 MOV.B ROL, @H'FFC6 4

408 BCLR #6, @FFF4 2 E A/D ik eS B S5 SR T 8

40C BCLR #7, @FFC7 FFiE AID 3531 25H0IE1T 8

410 BTST #7, @H'FFC7 i% ADSR 6

414 BNE @H’'410 fiIA ADSF =0 4

416 MOV.B @H'FFC4, R1H | i& ADRRH 4

418 MOV.B @H'FFC5 R1L | i& ADRRL 4

R IR AR ANE 16 roR. A T EeA N ANO AR ISR, (R TR A bR il T
AID FeH S R DL, REIEH] TR A B, A T LS AR
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H8/300L SLP &7l
u (E NESAS AID #$22  EKER (ADC)

AID HE J RS FR R s ) Ay

(8+2+4+8+8+6+4+4+4)

t. +A=12.4us+
¢ H 5MHz

=22ps

KRR (f) A
1
S 8x22us

=5.682kHz

A ARRFEEH, GRS B N E S iR
f > 2f,

f, < 5'682"”2 = 2.841kHz

Begin
V2
Set ADC speed
& input channel
\
Disable ADC
end interrupt

!

Start ADC

Read ADSR

o>

Read ADRRH
& ADRRL Data

N3

.

16 RiEE

FEAEH]— MBS, SREIR (f) 4

f, = —~ — 45.455kHz
22

us

N EACRHE B, REME MR NE SR () 4

f, < &SKHZ — 22.728kHz

LERS, MCU BEAL B AR id R I 22us RIS 5 .
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RE NESAS H8/300L SLP %5l

A/D %1% 25HBE{RER (ADC)

5 EESB&RHE

AFELIIAT R[2DMBOR &5 o AR IO 1 5 bl AR e (0 i HH DA AR O 847, i LAY WL IR S A 2 AID
efiedin, RO U, R RIRAEH VER (S IRIE 17) o it 3 BUSCRAR BE A TR AP 22 3 Hh 4%
AR, SRR A ALV DI REW T BT

N TR REAT A B e PR A R, RGO B o RSB AR SR Db I B B D I 1
P

* RU RS IEW S BOE A P 2. Blln, 45 FPrE et 5 i mAz a0 0.25V, 2E8EE 0.5V Wi i,
2 0.25V ) VU. VU HeeIEMmIE RIER, Rl R RU, F VU BN BT 2 f-f-

* RD K i d2 e A BT ZE i i B, 45 7 Pr it a A o 1.0V, ZEBEE 0.5V w2 ik,
i 2 0.5V [f] VDo VD HERft 7t BiEes, el 4% RD, #5 VD BUE N BT 21T HF.

N

RG R8
R2 R4 R6 R7
VD )
vee
RD
oo wa - : T4 uc
R1 MC33274 o uiB MC33274
2 R3 MC33274 9
VU D) - -
1 6 ™ 8 Vo
V- >>—3 + 7 10 .
v p——3,
RU < <
<

17 WMKE|

Eid e RA=R1 M1 R2=R3, & 17 MjfCk#s (ULC M 8) ikt A

v0=(1+§—;]-{(1+ﬁ+ 2eR4 j-[(V )—(V—)]+VU}—E—Z;°VD

R3 R5+RG
52 Bt (UIB IR T) Mt

VO = {(1+%+ R25°+RR4GJ. [(V+)-(v-)+ vu}

— i, R4 A1 R3 LLNV %% T R2 FRL fEL. 4 T fiifk, 2iiiE R4 =R1. R3=R2, 1 H¥ R3 Fl R2
WEN 10~ JLHQ. HT VU FI VD 5 K IMA B 24 7 Bk R1 AT R2. R6 A1 R7 IS oh /N 1AM
WIS ULB A1 ULC fif AT 10kQIF) & S ist HBEL, sl RS FELJR 2R BRI A H A T RIR S, BT DUBCR B8 10 80 2
0 L k.
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H8/300L SLP %%
ENESAS AID #: 15 BEBIAER (ADC)
Wt 3 B IPME S O 2 2D TR AN R fi s

S 1. MEBBRBIEIAG TSR XIRGE. BMIBEMNRRE. Eubf] i, (a0 ELY
Fr N T IR AERMEL R s g A5 R MPX10 10kPa. 3T+ 3V e H Js 1R B 11 R B s

RS RBENE

S5 Min. (mV) Max. (mV)
=212 20 50
wizE 0 35

< BBR 2. FBBILEREH. BEORHE T T 3V BUI R ISR N R KBRS . B AR
adi S A Bl H e e R o BIAT ] LR 2RAE SR HOG TS Bl 4 v s R HH KD

' V.
Vp = Va x—
A A VS

FEIE, Vo I Va2 5% A I SE bRt gy B s (Vs) FIEEE R A It ti s (V) ISt i R o JE TSz brfiten
HLE 3.3V, #llE A SRR WAL S 3R 6 Fix.

F6 NERYERIFHE

S Min. (mV) Max. (mV)
MEHETE 22 55
MNEWNRZE 0 38.5

« BB} 3. LEMKHEREARE BN IMME. At 7, JBOCRS % bl A\ 31 H8/38024 SLP MCU
[f) AID #nge . b, JEEHL R OV F1 3.3V, Bl AVss = OV Fll AVee = 3.3V, Ak, A% DLW FS HE
0.3V MEFBUR I EFE 2.7V, XU{E LN T PR A 0.3V MK {E

Fz7 HMKiEH
E7 ML (V)
= 0.3
R E 3.0

< BB 4 WEIERIEHE. 7RI 2.5V B, AU R R DA R K A
Desired Span 2.7V

— = =123
Minimum Span  22mV

Maximum Gain =

Desired Span 2.7V

- = =49
Maximum Span ~ 55mV

Minimum Gain =

* BB 5 FRBTES. 4 TR R, R BOR K A R VS, F R
B XU RS
OFFSET; = I K2 x S At =123 x 38.5mV = 4.736V

OFFSET, = &/ x /M E =49 x OmV = 0V
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H8/300L SLP %%
ENESANS AID #: 15 BEBIAER (ADC)
B’ 6. e FERE. UL RA RS BT R

Vsmier = BT s & — OFFSET, = (0.3 - 4.736)V = -4.436V = VD

Vsniera =TI & — OFFSET, = (0.3-0)V =0.3V =VU

TE Vspiers 3L Veniere M IEMEH T, FTEIEMH PSR, AOREN T, fFEANETERE. Bk, 4
THTER) MPX10 B AT 0.3V Mfwis . 4.436V LA B TS DL 0.3V AN I IE RS, IR
e

SR 7. VIE W EIGAREEE. PPN, 0. 1% 2V P R R B .
ATV EAE R . O T S AN R A S R A o, U e B 1 O ZR B3 %1 B L BELI) 22 e
RO AL,

— B R7 %2k 10kQ.

— IEU T,
RATIO gpyrr _Vee L 33 7
Vp  4.436
V 33
RATIO, gpypr = ~2C === =11
* Vy 03

— ﬂjI RAT|O+SH|FT > RAT'O-SHIFT j‘JFE_ RAT'O_SH”:T > 1 HTJ‘, R6 = R?o EZ%

#n: R6 < R7e-YCC

D Vb
— ﬂ—ﬁ RATIO.shier < RATIO shirt and RATIO sy > 1 HTJ‘y R6 = R7. ngﬁ‘

R6 <R7e-YCC
Wy

- Y'EJHSWJ?EP, RAT|O+SH|FT > RATIO-SHIFT j‘JFE_ RATIO—SHIFT <1,

R6<R7e-VCC _10kQe >V
v 4436V

D

= 7.439kQ

— N TR, AR L EIR AR TS K R7 R R6 B M E L, DL R6 = Sk Ll 2.
W, R2 M R3WEL 100Q0~2kQ2 ], R1 F1 R4 #EAE 10kQUL F. % R2 = R3 =1kQit & T

R1=R4=|080e MINIMUMGAIN 1 0o _|080e—22 _1]e1ka =12067k02
R7 10
1+— 1+—
R6 5
T E N 12.1kQ.
— (EIEFE RS MEE, DA ZEATHEL T,
2eR4 2012.1kQ
RS=VIAXIMUM GAIN R4 .~ 123 121 . 2072
R7 "Rzt 10 1 *
1+— 1+—
R6 5
T IMAE A 866Q2,
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H8/300L SLP %7l

u (E NESAS AID #$22  EKER (ADC)

— HA T AR I B KA
2eR4 2012.1kQ
RS=VINIMUM GAIN R4 . R°= 29 121 | 006€2=6.619kQ
R7 Rz | 10 g *
1+ — R2 14— !
R6

« S| 8. WEREWE R EFEE.
— FIEHSFERAEN T, WA E RI=0.1eR1 = 0.1012.1k0Q=1.21kQ.

R\;iu *R9 1%73 01.21kQ
[1+%].VCC [1‘{';]'33
RU = = =37.8Q2
- R\;U - 1%3
1+—|eV, 1+—|e3.3
[ st' ce [ 5]°

— EMHCTER ISR, DA5E RS = 0.16(R6 + R7) = 0.16(10+5)kQ=1.5kQ.,

VD 4.436

“R8 |5 e1.5kQ
7.VCC 7.33
-LR _L5S = 3.075kQ
RU LD | 4436 :
R7 10
ey 633
RG ' CC 5°

« BB 9. KM
1. UACEAR I AL TR E N 0.
2. WAL IS e i 0, JHHE RU 8% RD (HRAEE—T7) MW &4 0.3V,
3. WA IR SNINIEZI BRI g, R RG {386 %10 FE 1% H A 3.0V,
4. sz s AR e, RS RNE YRS SRR, WOE R TP 1 2P 3.
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H8/300L SLP &7l
u (E NESAS AID #$22  EKER (ADC)

6. SEHEK

1. Paul Horowitz and Winfield Hill, The Art of Electronics, 2nd Edition, 1989, Cambridge University Press.

2. Eric Jacobsen, Designing Amplifiers for Sensor Applications: A Cookbook Approach, pg 119-128, January 1996,
EDN.

3. Donald Christiansen, Electronics Engineers’ Handbook, Fourth Edition, 1997, McGraw-Hill.
4. Capacitor Comparison Chart, http://www.analog.com/library/analogDialogue/archives/30-2/chart.html.
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H8/300L SLP &7l
u (E NESAS AID #$22  EKER (ADC)

NEETTFEEAET O
A7 A5 I 30 I £ T 1 5 2 S 2 280 S T £ A6

Ty S SN S http://www.cn.renesas.com
WM X A Sz Fhy - E-Mail: support.asia@renesas.com

&iTi0 R
BITRA
Rev. %17H bl BITER
1.00 2006.03.28 — VR &AT
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H8/300L SLP %%
0 Z ENESAS AID 882 EKER (ADC)

Cautions

Keep safety first in your circuit designs!

1. Renesas Technology Corp. puts the maximum effort into making semiconductor products better and
more reliable, but there is always the possibility that trouble may occur with them. Trouble with
semiconductors may lead to personal injury, fire or property damage.

Remember to give due consideration to safety when making your circuit designs, with appropriate
measures such as (i) placement of substitutive, auxiliary circuits, (ii) use of nonflammable material or
(iii) prevention against any malfunction or mishap.

Notes regarding these materials

1. These materials are intended as a reference to assist our customers in the selection of the Renesas
Technology Corp. product best suited to the customer's application; they do not convey any license
under any intellectual property rights, or any other rights, belonging to Renesas Technology Corp. or
a third party.

2. Renesas Technology Corp. assumes no responsibility for any damage, or infringement of any third-
party's rights, originating in the use of any product data, diagrams, charts, programs, algorithms, or
circuit application examples contained in these materials.

3. All information contained in these materials, including product data, diagrams, charts, programs and
algorithms represents information on products at the time of publication of these materials, and are
subject to change by Renesas Technology Corp. without notice due to product improvements or
other reasons. It is therefore recommended that customers contact Renesas Technology Corp. or
an authorized Renesas Technology Corp. product distributor for the latest product information
before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors.
Renesas Technology Corp. assumes no responsibility for any damage, liability, or other loss rising
from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corp. by various means,
including the Renesas Technology Corp. Semiconductor home page (http://www.renesas.com).

4. When using any or all of the information contained in these materials, including product data,
diagrams, charts, programs, and algorithms, please be sure to evaluate all information as a total
system before making a final decision on the applicability of the information and products. Renesas
Technology Corp. assumes no responsibility for any damage, liability or other loss resulting from the
information contained herein.

5. Renesas Technology Corp. semiconductors are not designed or manufactured for use in a device or
system that is used under circumstances in which human life is potentially at stake. Please contact
Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor when
considering the use of a product contained herein for any specific purposes, such as apparatus or
systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater use.

6. The prior written approval of Renesas Technology Corp. is necessary to reprint or reproduce in
whole or in part these materials.

7. If these products or technologies are subject to the Japanese export control restrictions, they must
be exported under a license from the Japanese government and cannot be imported into a country
other than the approved destination.

Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the
country of destination is prohibited.

8. Please contact Renesas Technology Corp. for further details on these materials or the products
contained therein.
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H8/300L SLP &7l
u {E NESAS AID #$22  EKER (ADC)

==
T=
1L,

AXRARSEIEL, BINFAHEAR “Cautions” EHERK .

\

1Rl E% £ — TR

1. BARFRER MRS L SHERNREMT R, ERESUTROARLEGE. £ SEM0KE
ARSHASHE. AREHURMFRE. FRERITH, BRSZERSM, RASENURER
®it. RIAIES AR RS E FHR I BRI,

KT R AARZERE B EESEM

1. AERZATILAPREBREZRESENHFRE RS EER, FRIULETHFERENEE=E
Fr A B9 FIR =R AN H E AR 915 7 .

2. MFREFERAAERNCERmREE. B, & BF. BEEUREENABRGFMmsIEMRER
EWNE=ZHNNAWRIE, WHFEREARBRE.

3. AEBAMCHB A mEE. B, k. BF. EZURETCHEEEHARERLITHIER, BTN
HERNERERE, AELRHCHRNERATETE, BABTEM. EMXAERTICHE~m,
B AR FERH S E SR GERH - REAHERIARTES.
AEMTICRES T REFEERANERSENREIR. BEXLEERMIEMRE. JERMNER
ERE, WmERHEARIERE.

FENHBIFEIEMARNIERFEREATHESR, SREFRRESENL.
(http: //www.renesas.com)

4. EERAAXERFTICHRTBAHELTLE. B k. BEFUREZZERN, EREMEBXERM~
mEREANFIEE, SUFMEABRDNRFIRBESHITIEN. ATAERETICERMERMIIER
mE. REREREREEREK, WFERHIARIERE.

5. MEFERHE M FE SR RAR AN ER EF A MEXHIMNE T ERNZESE REMIZITFGIEN .
EPTEAERENERMmRATEN. XBEW. EfFf. MEFEA. REFEEH. BERPUIRH
RENERAZHFHRAERN, FEREFREIEEENNEFTREHERKR.

6. REWFRHXM P EIFA, AEHINEBEEH LMBHEBL ERPAS.

7. MRAFRMIEHRRRERAASZ BAL OEERG], »MESE B ARBIFRE XE1FA
EAgEHO, FENEHOZHAEBHERUIIER.

ZbER AR (3F) BMtERSHOEEEFEMMEMES. HAxEBLO.

8. MRFETHAZHMCBNERNE~RIVIEHE, BEEIRFEREKER,
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