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1. 77UHs5r—<a3>/—kOEWLA

AKF7TVr—a3>/—FRIERXRA 77 2 ICEGT 20 HRIRFOEREIIFHEAEZHRETLTL

BAICAITERERRERZH L TUOET ., ARDFEMIIBRELZEZRC LI,

e 2F . RX,RA J7IVIZHEEHETINSBa v R—r2 MIBET AERETZHLTLES,

+ 3E:RX,RAIJ7IVUTIYYFUITHEZLERIRFA—HDBN. RXRA 7 IV IZBLEH
&F% WEB (Tool) THRETIAEZEHLTLET, EEFAORIRFEEEL-VLWAITIARESE
o G Y AW
A  IVFUUFEMBERELT, Iy FUJEMICBE T ERIEFORRFECERICEELzOY
R—FY MERZRXHLTVWET, RIEFOEEFHERYAAT-VAIX, REFHERECLEZ I,

s S5E Xy FUIFHEELI—YCEETERT IGAICHEITE9E 0 R— 2 FOEEFECFE
FEEFRHLTOWET, BIEFA DIy FUIVHEEKET 55681, COEZERTIHEL
HYFEEA,

6F  EMFFNDERZRHEL TLFET, EMFFADHNCCDEZHER 2SN,

2. MR UAR—FR 2 b DS

FEAEDRX,RA 7273 TEHRLIOKEIZAA o099 Y—RELTET 2 VI RIRFIKBIEF
#HEHATE, FNIE MCU D EXTAL #iiF & XTAL i FEICEHRSNET, -9 To0 90 Y—X(ZlFK
EIRBFEFERATE. 4L MCU M XCIN iFF & XCOUT iFFIciEEshEzT,

A4y Y—RIERTINEBRERFOREEEIMCUDAS 2o Oy RIRBORIRFRKEH &
LTHESNTWLWSEEARNDEICLTLEEWL, ¥ 099 Y —RIZERT 2N EBHEIRFOREKIILIERE
2 32.768 kHz TH[TNIEFWTEH A, SFHlIZMCU A—HF—XT =27l N—KHz7HD IES0E
Ml BXU Moy RERBE 2SBLTLESL,

FRTIHRIERFORARYVIZELEEFVEVSLYRE (Ra) « SAEARIESE (Cu, C) 483y
R—R U FELTEETIRENAHYET, M aVHR—R FEBET IEIE. RIEFA—HICBELED
EIVFUVTEERELTIOS CLEHBELET, RIFFA—DICHVEDLEETICTEETEY LS
HEREREZEHT5548EF5E RIRTMERIRRBEEHRODELAE] #5BICL TS,

RX,RA Z7XINIEXT74— KRNV I LPRAZABLTWSEORIZRT 74— RNy I LPRE20%
ERFTIDEEHYFEEA, LOLEIRFA—INTA—FNAV I LSREDEREZHEL TLDIGAEHE
RFA—DDIERIZHE - TLEESLY,

CL1
EXTAL/XCIN —
L2
XTAL/XCOUT ﬁf
* . if required
1 SMBRIRT O 1)
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3. RIERFA—HDEN

BHORIRTFA—HNRX,RA 27XV ZERAWNV=IYF U MEERELTS Y.
DYRALERARALTWET, R1EIYF UM EZERE L-RIEFZENLET,
A—HDOR—LR—=—DFTHERLESLY,

&1 Xy F T HlFAFERF DB

FHEICEERA L= RRkF
RHTOERILFERF

HIRTFA—N RIRFIARES FEAR B IR ERAaFEE Cu Cr2 Rd MCU 7 )L—F4
(pF) (PF) (PF) (Ohm)
HtESHAeH CX3225CA12000D0PRTC2 | 12 MHz 6.49 10 10 4700 RX72T/RX66T
R BAERT XRCGB24M000F3M26R0 24 MHz 6 8 8 0 RX72M/RX72N/RX66N/RX671
BAERIE CHP-CRA-31 32.768 kHz 6 1 1 330 RX660
A=
LA —A VRV SSP-T7-F 32.768 kHz 12.5 22 22 0 RA2L1
B

TRHRIZRIRFA—DDOWEBR—UMS5RX,RA 773 Y TYYFUIBEADRIRFERET DA%

EHRATLES.

B RtSHAE4:
BRER— : KRERFF BRIV FITHRER

1) IC *—hDIEB T lRenesas Electronics] Z#IRL T LY,

2) IC772)—DEETRRELEZVWIIIL—TEEERL TS,
FHIC 77 2 1)— : RX72N

3) MERTRFVERL TSN, ZETHBEHRARTEINET,

B HRASHAERER
BRER—D ICRAASVITTNRARABERY—IL
1) IC #*—HIEB T lRenesas Electronics| Z#EIRL T &L,
2)IC REDEBETHRELEZVWIIL—TEEBIRLTIIZEL,
fil) IC &% : RX72N
) MREAZVEWLTLEZE L, ZBTHEBMARTEINET,

B AXBRIEZHRARH
RER—T  ICTyF U 1ER
1) Supplier Name MIEHE T lRenesas Electronics| #:ERL T FZELY,
2) Families/Series MIEE THRARFWIIL—TRBEBIRL TSN,
) RX660 %R,
ZETHEBRARTEINETS,

B A O—ARAYILEKESH
BRER— ICITYFUYER

DIARFWITIL—TRZZEI Vv LTSN, ZBTIEBRIRTENET,

FEJRFA—HDWEB HA MMIBHIN TV L RIREABRERIHEDFHICE T H5—OY > TILOER
BRTHY. LRYADNRIATEELEDTEHY FEA, ERICERTHIVATLAICEVWTENGEXRELG S
HBENHYFET, ERICHERTIRATLERAN T Y FUJFHEZRIRF A —HI2KEE L TRIREIREHK

TRETH_ETHELET,

F-ED WEB U4 MIERE I TLNS MCU OEMEEEIFEHBEICERA L -RIEFZRERIRSE S 1=
HDOEBHTHY . LR HIANHERTIEETIEIHY FHA. MCU DHEREESZEIE MCU A—F—X<

Za7IL N—FOzT7HRO EXNEE] 25BLTLEIL,
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RX,RAZ7=X)

Aoy YEEEK, Y70y IEBOTHA AR

4. XYFUTHMER
CDETIHILASADERORIEFA—HITIKBELTER LYy F UV EEEREZRLET. MCUD

EXBIRENERE

HEIRFOHFMYE (Frequency, Cu) . FHBERDELIF]R (Ra, Cuy, Cr2) . FHEHER

(Negative R, #% ESR, Von®1, Vo ®1) #5IL—THFLTR3I~K 15, K2~ 14 [ZERHE L TWET,
BEINGEARBEDOY D TIVICEISFHEZERTHY . RIEETIEHY FEA,

®2IVFUOTEMIN—T

Group | RX RA
1 RX65N, RX651, RX671, RX66N, RX72N RA4M2, RA4M3, RA4EL, RA4E2 %2
and RX72M RA4T1 #2 RA6M1, RA6M2, RA6M3, RA6MA4,
RABM5, RA6T1, RA6T2 3 RAGT3 %3
RAGBE1 and RABE2 %2
2 RX26T %3, RX660, RX66T %3 and RX72T 3 N/A
3 RX64M and RX71M N/A
4 RX130, RX13T %3, RX230, RX231, RA2A1, RAAM1 and RA4W1
RX23E-A %3  RX23E-B, RX23T #3,
RX23W, RX24T #3 and RX24U %3
5 RX111, RX110 and RX113 N/A
6 RX140 N/A
7 N/A RA2E1 and RA2L1

F1:979099D Vo, Vol Oy YImFIZTO—T#EMEIE D LBETERL B D -OHFMEIFER
AHYERA,

£2:32 EYLQFP, QFN /Xy —2(EH T 9 0w & FiREEE(ZIERT IS
E3: 970y o RIRBHNIEES
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RX,RAZ7=X)

Aoy YEEEK, Y70y IEBOTHA AR

£3Groupl A/ OvIDIYFTFHEHER

Main Clock Oscillator Resonator specification | Evaluation board implementation | Evaluation results
- A
Driving Setting Frequency | C. Rad Cu Cro Negative R | Recommend Von Vol
ESR_max
(MHz) (PF) (Ohm) | (pF) (pF) (Ohm) (Ohm)
Setting = 8 MHz 8.0 8.0 0 8.0 8.0 -3760 750 2.60 -0.04
8 MHz < Setting = 16 MHz | 12 8.0 0 6.0 6.0 -2150 430 2.48 0.00
8 MHz < Setting = 16 MHz | 16 8.0 0 5.0 5.0 -1120 220 2.44 0.00
16 MHz < Setting = 20 20 8.0 0 6.0 6.0 -1020 200 2.52 0.00
MHz
20 MHz < Setting = 24 24 8.0 0 6.0 6.0 -1320 260 2.42 -0.04
MHz
800
® Recommend ESR values for resonator from several
resonator manufacturers used in the matching
700 evaluation
600 @ Actual measured
values with matching
evaluations by
500 Renesas and resonator
‘é" manufacturers
S 400
; . Catalog value of
[ Rimax for
w
300 representative
resonator
200
100
0
0 5 10 15 20 25 30
Resonator Frequency (MHz)
2Group 1 A4 >4 B+ 7% : Resonator Frequency vs ESR max
R0O1AN7202JJ0100 Rev.1.00 Page 5 of 35
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Aoy YEEEK, Y70y IEBOTHA AR

K4Groupl 7909 I DT yF T FHAER

Sub Clock Oscillator Resonator specification Evaluation board implementation Evaluation results
. . ES
Driving Setting Frequency CL Rq Cu Cr2 Negative R Recommend
ESR_max
(kHz) (pF) (Ohm) (PF) (PF) (kOhm) (kOhm)
Low CL 6 32 4.0 0 4.3 4.3 -510 100
32 4.4 0 6.0 5.0 -340 60
32 5.0 0 6.0 6.0 -370 70
32 6.0 0 8.0 8.0 -240 40
Standard C. X6 32 7.0 0 12 12 -1250 250
32 9.0 0 15 15 -840 160
32 125 0 24 24 -430 80
300
Standard C, setting
250 L
200
£
(o) ®
X~ 150 .
- Low C, setting
[+ 4
[
w
100 ®
L
° ®
50
@
0
0.0 2.0 40 6.0 8.0 10.0 12.0 14.0
C. (pF)
3GrouplH% 74 Bv% : C.vs ESR max
RO1AN7202JJ0100 Rev.1.00 Page 6 of 35
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FR5Group2 Ay OvIDIYFTFHEHER

Main Clock Oscillator Driving Resonator specification Evaluation board implementation Evaluation results
P
Setting Frequency | CL Ra Cu Ciz Negative R | Recommend Vo Vol
ESR_max (Ohm)
(MHz) (PF) (Ohm) (pF) (PF) (Ohm)
Setting = 8 MHz 8.0 8.0 4700 12 12 -1300 260 2.20 0.28
8 MHz < Setting = 16 MHz 10 8.0 4700 12 12 -1150 230 2.24 0.24
12 8.0 4700 10 10 -830 160 2.14 0.32
16 8.0 3900 9.0 9.0 -440 80 2.00 0.48
16 MHz < Setting = 20 20 8.0 3300 10 10 -240 40 1.92 0.52
MHz
20 MHz < Setting = 24 24 8.0 2200 10 10 -200 40 1.88 0.52
MHz
800
Recommend ESR values for resonator from several
I:I resonator manufacturers used in the matching
700 evaluation
600 @ Actual measured
values with matching
evaluations by
— 500 Renesas and resonator
£ manufacturers
£
S 400 s value of
o Catalog value
ﬂ . R1lmax for
300 representative
resonator
200
100
0
0 5 10 15 20 25 30
Resonator Frequency (MHz)
4 Group 2 * 4 >4 Bw % : Resonator Frequency vs ESR max
R0O1AN7202JJ0100 Rev.1.00 Page 7 of 35
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Aoy YEEEK, Y70y IEBOTHA AR

K6Group2 79 09I DT yF T HAER

Sub Clock Oscillator Resonator specification Evaluation board implementation Evaluation results
. . ES
Driving Setting Frequency CL Rq Cu Crz Negative R Recommend
ESR_max
(kHz) (pF) (Chm) (PF) (PF) (kOhm) (kOhm)
Standard C. X6 32 7.0. 0 10 10 -930 180
32 9.0 0 15 15 -540 100
32 125 0 28 12 -310 60
300
250
200
E o
= Standard C, setting
2 150 :
-4
w0
w
100 @
®
50
0
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0
C, (pF)
5Group 247484 : CLvs ESR max
RO1AN7202JJ0100 Rev.1.00 Page 8 of 35
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% 7 Group 3, Group 5 A4 2o OvIDIYF T FHOER

Main Clock Oscillator Driving Resonator Evaluation board implementation Evaluation results
Setting x4 specification
Frequency | CL Ra Cu Cio Negative R Recommend Voh Vol
ESR_max
(MHz) (PF) (Ohm) (PF) (PF) (Ohm) (Ohm)
Setting = 8 MHz 8.0 8.0 0 8.0 8.0 -5760 1150 N/A N/A
8 MHz < Setting = 16 MHz 16 8.0 1000 7.0 7.0 -1520 300 N/A N/A
16 MHz < Setting = 20 MHz 20 8.0 1000 7.0 7.0 -1020 200 N/A N/A
20 MHz < Setting = 24 MHz 24 8.0 1000 7.0 7.0 -860 170 N/A N/A
1400
Recommend ESR values for resonator from several
E resonator manufacturers used in the matching
1200 evaluation
®
@ Actual measured
1000 values with matching
evaluations by
— Renesas and resonator
E 200 manufacturers
=3
-4 Catalog value of
8 600 o R1lmax for
representative
resonator
400
' ®
200
0
0 5 10 15 20 25 30
Resonator Frequency (MHz) -~
AN AN
6 Group 3, Group 5 * 4 >4 B+ % : Resonator Frequency vs ESR max
RO1AN7202JJ0100 Rev.1.00 Page 9 of 35
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K8Group3 790y I DT yF I FHEER

Sub Clock Oscillator Resonator specification Evaluation board implementation Evaluation results
L . ES
Driving Setting Frequency CL Rd Cu Ciz Negative R Recommend
ESR_max
(kHz) (PF) (Ohm) (pF) (PF) (kOhm) (kOhm)
Low CL X6 32 3.7 0 3.0 3.0 -430 80
32 4.0 0 2.0 3.0 -570 110
Standard CL X6 32 7.0 0 9.0 9.0 -1000 200
32 12.5 0 22 22 -350 70
300
250
__ 200 o
£
=
g Standard C; setting
= 150
«@
w
® Low C, setting
100
L]
e
50
0
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0
C (pF)
7 Group 3% 74 0w% : C.vs ESR max
R0O1AN7202JJ0100 Rev.1.00 Page 10 of 35
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Aoy YEEEK, Y70y IEBOTHA AR

= 9Group4 Ao vIDY

9 F LI THERR

Main Clock Oscillator Driving Resonator specification Evaluation board implementation | Evaluation results
-
Setting Frequency C. Ry Cu Ce Negative R | Recommend Von Vol
ESR_max
(MHz) (PF) (Ohm) (PF) (PF) (Ohm) (Ohm)
1 MHz = Setting <10 MHz 4.0 8.0 0 8.0 8.0 -2500 500 N/A N/A
4.0 8.0 0 8.0 8.0 -2900 580 N/A N/A
8.0 8.0 0 10 10 -634 120 N/A N/A
8.0 8.0 0 6.0 6.0 -1171 230 N/A N/A
10 MHz = Setting = 20 MHz 10 8.0 0 7.0 7.0 -810 160 N/A N/A
10 8.0 0 6.0 6.0 -1010 200 N/A N/A
12 8.0 0 9.0 9.0 -670 130 N/A N/A
16 8.0 0 9.0 9.0 -360 70 N/A N/A
20 8.0 0 9.0 9.0 -230 40 N/A N/A
800
D Recommend ESR values for resonator from several
resonator manufacturers used in the matching
700 evaluation
o
600
® @ Actual measured
values with matching
— 500 evaluations by
g Renesas and resonator
[=) manufacturers
= 400
0
w @ Catalogvalue of
300 R1lmax for
representative
resonator
200
100
0
0 5 10 15 20 25 30
Resonator Frequency (MHz)
8 Group 4 *4 % B+ % : Resonator Frequency vs ESR max
R0O1AN7202JJ0100 Rev.1.00 Page 11 of 35
Feb 2024
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K 10Group4 4790y oDy F oI HMmER

Sub Clock Oscillator Driving Resonator specification Evaluation board implementation Evaluation results
. ES
Setting Frequency CL Rd Cu Ciz Negative R Recommend
ESR_max
(kHz) (PF) (Ohm) (PF) (PF) (kOhm) (kOhm)
Low CL X6 32 4.0 0 5.0 5.0 -2320 460
32 6.0 0 9.0 9.0 -1060 210
800
700
600
= 500
5 :
g_ 400
P Low C, setting
7]
w 300
200 b
100
0
0 2 = 6 8 10 12 14
C, (pF)
9 Group4 %74 0w% : CLvs ESR max
R0O1AN7202JJ0100 Rev.1.00 Page 12 of 35
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K11 Group5 4790y o DTy F oI HmER

Sub Clock Oscillator Driving Resonator specification Evaluation board implementation Evaluation results
. ES
Setting Frequency CL Ra Cu Ciz Negative R | Recommend
ESR_max
(kHz) (PF) (Ohm) (PF) (PF) (kOhm) (kOhm)
Low C. ( Low drive );“E 6 32 3.7 0 4.0 4.0 -860 170
32 4.4 0 5.0 6.0 -600 120
32 6.0 0 9.0 9.0 -340 60
Low C. ( Medium drive );:{ 6 32 4.4 0 5.0 6.0 -1050 210
32 6.0 0 9.0 9.0 -550 110
32 7.0 0 10 12 -320 60
Low C. ( High drive )51 6 32 6.0 0 8.0 8.0 -740 140
32 7.0 0 10 12 -450 90
600
500
E 400
L
3 300
—
m -
v 200 . e Low C, setting
®
100 ® * o
® L
0
0 4 6 8 12 14
C. (pF)

10 Group 54974 B % : CLvs ESR max

RO1AN7202JJ0100 Rev.1.00
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K12Group 6 A4 9B VI DT yF T FHMmIER

Main Clock Oscillator Driving

Resonator specification

Evaluation board implementation

Evaluation results

. X4
Setting Frequency | CL Rq Cu Ce Negative R | Recommend | Ven Vol
ESR_max
(MHz) (PF) (Ohm) (PF) (PF) (Ohm) (Ohm)
1 MHz = Setting <10 MHz 8.0 6.0 330 5.0 5.0 -3440 680 1.58 0.02
10 MHz = Setting = 20 MHz | 20 5.0 330 5.0 5.0 -1150 230 1.48 -0.04
800
Recommend ESR values for resonator from several
700 resonator manufacturers used in the matching
® evaluation
600 @ Actual measured
values with matching
= 500 evaluations by
-E Renesas and resonator
9_ manufacturers
e 400
(]
. Catalog value of
300 Rimax for
representative
200 resonator
100
0
0 5 10 15 25 30
Resonator Frequency (MHz)

11 Group 6 A A >4 B % : Resonator Frequency vs ESR max

RO1AN7202JJ0100 Rev.1.00

Feb 2024

RRENESAS

Page 14 of 35




RX,RAZ7=X)

Aoy YEEEK, Y70y IEBOTHA AR

K 13Group 6 790y H DTy F U EHEmER

Sub Clock Oscillator Driving Resonator specification Evaluation board implementation Evaluation results
. ES
Setting Frequency CL Rd Cu Cuz Negative R | Recommend
ESR_max
(kHz) (PF) (Ohm) (PF) (PF) (kOhm) (kOhm)
Low Cy ( Low drive );”E 6 32 3.7 0 2.0 3.0 -340 60
32 4.0 0 3.0 3.0 -300 60
32 6.0 0 2.0 2.0 -290 50
Low C. ( Medium drive )Z{ 6 32 6.0 0 7.0 7.0 -300 60
Low C. ( High drive )51 6 32 6.0 0 7.0 7.0 -610 120
32 7.0 0 10 10 -590 110
32 9.0 0 15 15 -350 70
Standard CLii 6 32 6.0 0 7.0 7.0 -1340 260
32 9.0 0 16 15 -760 150
32 125 0 22 22 -420 80
400
350
300
T 250 -
£ Standard C, setting
b 200
S
& 150 i o
B b Low C, setting
o
100 L
o
o
50 o0 £
0
0 2 B 6 8 10 12 14
C, (pF)

12 Group6 74 A% : CLvs ESR max

RO1AN7202JJ0100 Rev.1.00
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KR14Group7 A4 2o B VI DT yF T FHMmER

Main Clock Oscillator Driving Resonator specification Evaluation board implementation Evaluation results
. X4
Setting Frequency | Ci Ry Cu Cr2 Negative R | Recommend Von Vo
ESR_max
(MHz) (PF) (Ohm) (PF) (PF) (Ohm) (Ohm)
1 MHz = Setting <10 MHz 8.0 8.0 0 8.0 8.0 -2860 480 1.50 0.06
10 MHz = Setting = 20 MHz | 12 8.0 0 8.0 8.0 -2060 410 1.54 -0.11
16 8.0 0 8.0 8.0 -1246 240 1.56 -0.09
20 5.0 470 4.0 4.0 -1360 270 1.53 -0.02
800
Recommend ESR values for resonator from several
resonator manufacturers used in the matching
700 evaluation
600
o @ Actual measured
values with matching
_— 500 . . evaluations by
E Renesas and resonator
O 1m0 manufacturers
-3
a . Catal | f
atalog value o
300 R1lmax for
. . representative
200 . resonator
100
0
0 5 10 15 20 25
Resonator Frequency (MHz)
13 Group 7 A4 >4 B % : Resonator Frequency vs ESR max
R0O1AN7202JJ0100 Rev.1.00 Page 16 of 35
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K15Group7 790y DTyF U EHEmER

Sub Clock Oscillator Driving Resonator specification Evaluation board implementation Evaluation results
. XS
Setting Frequency CL Rd Cu Ciz Negative R Recommend
ESR_max

(kHz) (PF) (Chm) (PF) (pF) (kOhm) (kOhm)

Low C. ( Low drive );t{ 6 32 4.0 0 4.0 4.0 -305 60

Low C. ( Medium drive )ii 6 | 32 6.0 0 9.0 9.0 -384 70

Low C. ( High drive )51 6 32 7.0 0 10 12 -669 130

Standard C. 6 32 9.0 0 15 18 -672 120
32 125 0 22 22 -452 80

400
350
300
. 250
E
g_ 200 Low C, setting
&
w 150 s K Standard C, setting
100 ®
L
50 °
0
0.0 2.0 40 6.0 8.0 10.0 12.0 14.0
C. (pF)
14 Group 774 B % : CLvs ESR max
FA4: A4y DOBBENL R IDEEE. R, RARIZA—HF—XT=Za7I)IL N—FDz7

WO OOy REREE OFEESRLTIESL,

FEHI) RX66N DIFE, MODRV2[1:0] = b1l
RA4E2 M54 . MODRV[L:0] = b1l

(ERENEEST 8 MHz)
(EFEHRED 8 MHZz)

FS5:HTOOVIDERBENLCREDREF, FTRRESBLTIEE,

RX: A—H—Xv=a7J
RA: A—H—XvY=a7I

FETEH) RX66N Dix

N—FOzT7HRD TV FILEAA LYY DE
N—RYI7HED 0y RERK D=

&. RTCDV[2:0] = b110 (Standard Cv)

RA4E2 @154 . SODRV[1]=b0 (Normal Cv)

X6 BREIRENDOK/NBEARIITRDEY TY,

K7 F)r—av/—+ RXZ7732)Da1—4%—X |RAT7I)D1—H—X | EREIEER
I2& 1T B REE Y= aTIIIZHBIFHERE RZaTIINIIEIFERE

Standard C_ Standard C. Normal mode 4 (&RS)
Low C,(High drive) Low C,(High drive) Low power mode 1 3

RO1AN7202JJ0100 Rev.1.00

Feb 2024
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Low C(Medium drive) Low C.(Medium drive) Low power mode 2 2

Low C,(Low drive) Low C,(Low drive) Low power mode 3 1 (&1E)

5. FiRaTl & RIREREBRDOREHT A

COETRIYFUIFHHEZCBSTASBADOMNMIVR—R Y FEEET DHECEE LI-RORER
BT EEREE L TLET,

51 BMHEROBIESE

FIREBROEMHERERET SI2E. MI50LSICHRIRFEEHICEREEBALT,. MCUDY O v S H
NOEEI B CEIEANRAEEZRRALET., MCUDY OV I HADEREA S ORI—TTHAT
BIEIEFET 70—7 (BEBRE/EANAVE—F2R) 2FEALTLLESV, BIIZEAT EHOENRIE
[£FARTF O ESR(EMEFIER)D 5 SRELHELET,

ESR D 5 {ZREEDENENIENEZIBALKETMCUD Y Oy HANEIRL TULVRLMESIE, MCU
DEIRFBEEENZ LITOIMEEZMBLET, SHICEHELAVEVTERZERELTWSIEEIX. FoEVY
BREZTIF2MEIBRLTLEEL,

ﬁgg MCU
Feedback
Feedback
yves resistor Resonator
A, 5 .
eries resistor
Resonator § ‘ _______ E
IDI Insert {:JE“—’\/V\/T)
Series resistor "--gé-ﬁ;;
& I % AL G @ I resistor T
External
Load capacitor

15 BMHERORIESE

52 miRENDRIESE

BIRESD (UW) (FE 16 DFRICRIRT & ERMICHALERICERTO—T£29 50T LTRIE LM
REFR (rvs) ERFFOFMEINESN (Roar) ZAVTTROXTEHLET,

B RESA= Riad* Irus® (MW)

IREANFERFORBEEA TV HERIFUTOREEREFT L TSN,

- BERICEVEVTEBINERET S,
- MCU D HIRZIERENRENE T IT 5,
& MCU DHRIRZRZEFERENDREDK/NERIT4EDT6 #SBL TN,
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RX,RAZ7=31) A0y EE, IOy IRBOTHAUHA KR

= { So—+—— = —[ S0
Feedback Feedback
resistor resistor
A A\ Resonator Current probe
Resonator = F | el resistor(Rd)
Imll Insert - s
\I:ll HI:”—,—r To measurement
Measurement  |T~<o__ T'L equipment
1 4 equipment 1 / 1
A C L . Cia
Ca ; KE I/ 7|x—7 . ! ; Measuring 7|/—7 -
dxterna. current
Load capacitor at this point

X 16 WIREHDRIETTE

53 FHiRRIEEEDRIESZE

51ELS52FZSEZICLGEELEASaAVR—R Y FERELEERZEMRLTLESL, M17IZR
T & S5IZ MCU D XTALXCOUT & VSSIZFET 70— J# YT CHRIRRIEEEZAEL TS0, L
BIEFEERLA MCU DANEEDHEARAEREFBA TV =BEIIUTOREKERIFLTLESL,

CEIRICEAVEV B ERRET B,
* MCU DO RIRZIZERENRENZ T IT 5,
& MCU D HARZREFEIBEN D K/NDMERIZ4EDF 6 ZSHBL TSN,

MCU

D'” VSS
Feedback

resistor — -
Wy \

\, FET probe
__,_‘Mlosmpe
Resonator ng
Ll
Ca — — G

. I
17 SRIRIBEE OB ERE

54 BRBAEDRTEAZE

NEBBTEEZRET DICIERIRAERBARBEMEIZLZDI LS ICKRALELASBE2EERHET SHEN
MTY, 4 LERETICHECTHNEREENREBZRELZWVEEEITREZAICEE LT LY,
ARNBTENEEME (C) ZIEMIIKRSOHBIZIE K 18(Exact Version)D &K S IZERDBFTEREFZSOH TEHE
TEIDLENRBYETN, COTF7 TV r—230/ — bCIREEEZFEICTH-HDICEROFTEREEE
0”& 9 5K 18 (Simplified Version) DR #FEWLVET, TOMOEHIETROFHELZAVET,

+ CL: NARARENREERIRERFA—HIHET HEZEALET, CCTRRARMGESL
LTCL=8pF ZRHWL\E T,

e Cu,Cur: RILEEBEELELFET, (Cu=Cu)

+  Cps:MCU DIF FRIBENDHRRMZIEIX 1IpF TF ., ERICHEL-UMEAEERICHE L1-E
FRAWET

R0O1AN7202JJ0100 Rev.1.00 Page 19 of 35
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Zh b DEZERK 18(Simplified Version)DXICHTIEHBH L, RET HNHEATEIENETEME (Cu, Cr)
(X 14pF LY ET,

B Cu=C2=(CL-Cprs)*2=(8-1)*2=14pF

CpL1

,_—-“- o * (,=Load capacitance (pF)
L “*\ *Manufacturer's value is available
EXTAL 4 | : = Cp=external load capacitance 1 (pF)
(XCIN) _: i Ci1 = (C=external load capacitance 2 (pF)
-_ = = Cpg=Capacitance between MCU
XTAL | Ces Ci2 terminals (pF) + PCB capacitance (pF)
. I S * (Cp4=PCB capacitance 1 (pF)
(xcour) a \"“--II-C--"/ = Cp5=PCB capacitance 2 (pF)
pL2

{C_]_'FC:\_]_} X {C_2+C:_2}
C_: + Cps
(Cua#Copa) + (Crz+Crra)

Exact version

* (=Load capacitance (pF)
*Manufacturer's value is available

- . [ ]
EXTAL M i l(|: 1 = C=external load capacitance 1 (pF)
(XCIN) =' e H = Cp,=external load capacitance 2 (pF)
' Cos T Cio » Cps=Capacitance between MCU
XTAL 'W\l n H -1 terminals (pF)
(XCouT) Rs
CLJ X CL2
CL: - + Cps
Ca+Cpa

Simplified version (C, and C, are ignored and set to zero.)

18 SEPATREE (CLy, Co) DEHK

55 fHHEaVAIAROERSE

MCU OEIREEROHEEIVSF V2 VA (Gm) I TREOXTEHETEET, RPDR, Cuy, Ce (T 4 E(C
HHLETYFUSMERDEEZESEICLTLLES, GBHEHRISEZEETHY RIHETEHY £
/\JO

B Gm=|R|*(wW?XCuxC) *YEVILIPRE (Ri) OEHEAN 0Ohm DIHFE
. R: Negative Resistance (Ohm)
. w: Angular frequency (2 x frequency (Hz)) (rad/sec)

. Cv1, CL2: Load capacitance (pF)

6. EMRFFADNDER

6.1 HIRFEESETH-ONDER

6.1.1 EXTAL/XCIN, XTAL/XCOUT BeffDE S
(1)~(6)I= EXTAL/XCIN, XTAL/XCOUT E24RDERERLET ., Ff=. B 19~ 22 [TN\E2—flERL
9,

RO1AN7202JJ0100 Rev.1.00 Page 20 of 35
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(1) EXTAL/XCIN, XTAL/XCOUTERIFMDIEBRERES BT ZELY,
(2) EXTAL/XCIN., XTAL/XCOUTEZHRIZT R MfFERITHAVTLE S,

(3) EXTAL/XCIN, XTAL/XCOUTEZ#RMDIE(X0.1 mm~0.3 mmé& L. MCUDIFFH 5 RIZFFDIHFETD
BEHERETESEF10mm BRIZLTLEELY,

(4) EXTAL/XCIN#ZmF It L =B #R & XTAL/XCOUT R F 2 #efkt LF-BiR L. TESEF (< E£4£0.3 mm
LED)ERESHIT TS LS,

(G) 2ODNHARNBE+*RERMORKRTERL. TOBKEHNIEICHET S K/4—2 (UL
T. 5V RY—ILRET B, BHMICDONTIE6.12EE2SBLTLKESL, ) ITEHELTL S
W EROMCUMHEICRAE  THEEREREER19~K21D & S5 CMCUDMEL ICERRETER
WEEIE. B220 & SICEE L TLEELY,

(6) EXTAL/XCIN, XTAL/XCOUTHIDHFABTEZRB 5T -OICHEKRFEMCUDMIZT SV FNRNE—1 %
BIFTL IS,

TOP View McCU

(Ground)

v
wI
>

(3)0.1to0

0.3mm .

(4) At least 0.3 mm
(3) Wire
length no

longer than
10 mm

Ground shield
[ Resonator
Capacitor

D Damping resistor (Ry) *
-

Feedback resistor (R;) *

Component Side

*: If required

Identification numbers refer to the list in this section.

19 EXTAL/XCIN, XTAL/XCOUT EgRD /N2 — 24§l : LQFP /Ny ir—o
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AL o0y sER. $I50y S ABRDTHA VHA K

TOP View McCU

XTAL/XCOUT

Connect XTAL/XCOUT to
the component layer
through the lowest layer

(3) Wire length no
longer than 10 mm

Ground shield

D Resonator

Capacitor

D Damping resistor

Component Side

Identification numbers refer to the list in this section.

20 EXTAL/XCIN, XTAL/XCOUT EgffMD/353 — 4§l : LGA /Xy 75—

TOP View MCU

Vss
XTAL/XCOUT (Ground)

Connect XTAL/XCOUT to
the component layer
through the lowest layer

(3)0.1t0
.3 mm

4) At least 0.3 m

(3) Wire length no
longer than 10 mm

Ground shield

D Resonator

Capacitor

D Damping resistor

Component Side

Identification numbers refer to the list in this section.

21 EXTAL/XCIN, XTAL/XCOUT EZ#R M /N2 —2 45 : BGA /Ny /Fr—

RO1AN7202JJ0100 Rev.1.00

Feb 2024
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D Resonator

Capacitor

X 22 2 DODNEEE% MCU fHEICECET 2 Z EAE L ULMEED /N2 — 4

6.1.2 SRV —ILFDES

EEFORAYET SV RNRE—2TU—ILELTLESL, O)~@IZTS 2V FV—ILEDESEERLE

—g-o 23~ 25 (:/\09—>1§|]§7T< Li_g_o

= 26 [CRTEICAA OV RIRERES T/ OV I RIREBROT S Fo—)L FIdERHE L

2B —=UIZLBWTLESWD, A1 090y RIRERBRDI SV Fo—ILREST o0y I RIRERD Y

SURV—ILRAEEERINATWSE, A0 090RIERFOHEHAN/ A XELTHIT VRV IDTS

URYU—ILRIZIEBL., Y7909 OHRRICEEEZSEZHIBALAHY ET,

1) TS5V RO—ILFEIRERFOEKRER—BICEREL TS,

(2) Y5V FL—ILEDFL—RIEEFESECEDLO03mMmMULEEL, TSV RU—ILREMD FL—R E
DEIZ 0.3~2.0mm DREREEHITTLEEELY,

B JZUFL—ILFEMCUDVSS EVDTEDEIFTIELSICEBL., FL—RIEEDECES 0.3 mm
PEIZLTLEELY,

@) TSR —ILFRICEBRARNBEZEEZFCESD, ISV RD—ILREEREDT S Y FITEKRED
VSS EUfHETHIR S BT EE0,
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RX,RAZ7=X)

AL o Oy IEE. HI7 09I EBEOTFYA LHAE

TOP View McuU

{Ground)

a
=

(2)0.3to
2.0 mm gap

(3) width at least

{2) Ground shield wire at 0.3 mm

least 0.3 mm

(3) width at
least 0.3 mm

Ground shield

[ Resonator

Capacitor

D Damping resistor

Component Side

Identification numbers refer to the list in this section.

23 SV RY—ILRED FL—RH : LQFP /Xy r—

TOP View

XTAL/XCOUT

MCU

NEEEE— T XTAL/XCOUT to the

component layer through the lowest
layer

(2)0.3t0 2.0
mm gap

(3) Width at \_/‘
least 0.3 mm

(2) Ground shield wire at
least 0.3 mm

[ Resonator

Capacitor

Ground shield

D Damping resistor

Component Side

Identification numbers refer to the list in this section.

24 S KRY—ILED FL—RH : LGA/NR Yy H—D

RO1AN7202JJ0100
Feb 2024

Rev.1.00
RRENESAS
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AL o0y sER. $I50y S ABRDTHA VHA K

TOP View

Vss
XTAL/XCOUT  (Ground)

MCU

EXTALEXCIN

Ground shield

(2) Ground shield wire at
least 0.3 mm

— (2)0.3to

Identification numbers refer to the list in this section.

Connect XTAL/XCOUT to the
component layer through the lowest
layer

Resonator

0

Capacitor

0

Damping resistor

Component Side

25 S5 RY—ILED FL—RH : BGA /Ny —T

TOP View

XCIN

mcu
k5 2 2
g E &

Sub-clock
ground shield

Sub-clock resonator

Main clock
ground shield

Capacitor
3 Damping resistor

Main clock resonator

Do not merge the ground shields of sub-clock and main-clock.

26 Ao 0wsESTHOvIDITSY KO—IL KOEEW

613 RELTSVKRDER
6131 Ex12mmUEDZEERDES

BET12mmUEDOZREERTE., BIRFTV7 (H27~K29388B) O/NAEIZTSIY KRE4—2

(UTF. RELTSURET D) ZERELTLEEL,

R0O1AN7202JJ0100 Rev.1.00
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TEHRIZRFLTS U FDEREZTRLET, T, H27~F 2912/ 5—S D2 —2flERLE

—d—o

(1) BEERFTIVFOHREICFER. 750 F, BHERONG—VERELGNTLEEL, BEOFLES
B, VORI HWRELERIRZBETH5BZNHLHYET,

(2) BREDNDT SV RFI—IL FORIFFIR LTS FEEHKGLTLESL, RIENRMLT S RIZHE
BEINTICEABRIRICHE > TWAEEIF. VSV KRY—ILER7UTFHFELTEWLT/ 41 XORERIC

BHEVARINHYFET,

B) RrLAYSUFREYIIURI—ILFLEY 01 mmUERECLTLEELY,

e LQFP. LGA/BGA

(VSS AMAIDFIIZERE) DIHE -

RELTSY FEREBGEDYT 52 Fo—IL FEFIZERL TS0,
RELTS U RE VSSIRFIFERERES. V50 FO— L RERBALTEBEL TS,
RELTSURETS U RO—ILFIZRVSSHFUNDT SV FEEHLBLTEED,

e LGA/BGA (VSS A RAIDFIIZERE) DIHFE :
RELTSURIXVSS mFEEEEHRLTLESLY,
RELTSURETSURY—IILRIZIZVSSIHFUND T S FEEHE LAENTL S,

At least

Cross-section View

(1) Do not use

Component side

|

1.2 mm

Ground shield

Place the bottom ground
on the solder side

TOP View MCU
¥E = Resonator area
[ Resonator
Capacitor

(2) Terminators must
be connected to the
bottom ground.

Bottom ground \

1 I Solder side
At least At least
0.1 mm 0.1 mm (3) Make the bottom ground at least

0.1 mm bigger than the ground shield

(3) Connect the bottom ground on the solder side only to the ground
shield on the component side before connecting it to the VSS pin.

EXTAL/XCIN
XTAL/XCOUT
VSS (Ground)

D Damping resistor

(1) Do not use the middle
layers of this area

Component Side (3) Make the bottom ground at
least 0.1 mm bigger than the
ground shield

\ Solder side

27 BEEMN12mm U EDZRBEBRD/AZ—2F] : LQFP /Ny ir—

RO1AN7202JJ0100 Rev.1.00
Feb 2024
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RX,RAZ7 =31 Aoy HEK, Y70y ERBOTHAHA R

Cross-section View

_________ (1) Do not use
: Ground shield : the middle layers

NN T

At least —,1 | BT p
1.2 mm - | [ Ty PYL

1 Solder side
e’ [a—p—
At least At least
0.1 mm 0.4 mm (3) Make the bottom ground

at least 0.1 mm bigger than

th d shield
Place the bottom ground € ground shie

on the solder side
{3) Connect the bottom ground on the solder side only to the ground

shield on the component side before connecting it to the V55 pin.

TOP View MCU

e0000000 |
e0000000 camacio

EXTAL/XCIN  XTAL/XCOUT VSS (gt . )
[ Damping resistor

090000009

Resonator area

(1) Do not use the middle

(2) Terminators must be layers of this area

connected to the bottom
ground.

Ground shield

Bottom ground

W

¢ {3) Make the bottom ground
at least 0.1 mm bigger than

Solder side /' the ground shield

28 EEMN1.2mm UEDZERBERD/AZ — 4] : LGAIBGA /3y — (VSS BMAID B [ZERE)

Component Side

R0O1AN7202JJ0100 Rev.1.00 Page 27 of 35



RX,RAZ7=31) A0y EE, IOy IRBOTHAUHA KR

Cross-section View

(1) Do not use

At least Component side

1.2 mm

Solder side

At Ieast At Ieast
0.1 mm 0.4 mm (3) Make the bottom ground
at least 0.1 mm bigger than
Place the bottom ground the ground shield

on the solder side

(3) Connect the bottom ground on the solder side only to the ground
shield on the component side before connecting it to the VS5 pin.

TOP View
MCU
Vss Resonator area
XTAL/XCOUT _ (eround) D Resonator
. !{TA N . . . Capacitor
. . D Damping resistor

Connect the XTAL/XCOUT to the
component layer through the

(2) Terminators must lowest layer
be connected to the

bottom ground. Connect the V55 pin directly

to the bottom ground
Ground shield

(1) Do not use the middle
layers of this area

Bottom ground

(3) Make the bottom ground
at least 0.1 mm bigger than
the ground shield

Component Side

Solder side /"

K29 EEA12mmULEDZEEHRD/NZ2— 5 : LGA/IBGA /N /r— (VSS HAAEID 5 (ZES
®)

6.1.3.2 EEA12mmEXFEDLEBERDISE
FTRIZR LTSV RDESAZTRLES, £=, B30 /84 —UBlERLET,

1) BIEFTVFTOHREBIZEIER. 5K, EERONI—VFBBLAWLWTLESL,
FYH@IELER. FS5UF, EERONEI—VERBELENTLEEL,
BEIOHFERE. VAR F—IDRELEHIRZEET H2ENLHY ET,
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AL o0y sER. $I50y S ABRDTHA VHA K

At least
1.2 mm

Cross-section View

_\ : /—— Component side

//i """""" Solder side
(1) Only use the component side
layer in this area.

TOP View

EXTAL/XCIN
XTAL/XCOUT
' VSS (Ground)

Component side

Resonator area

] Resonator

Capacitor

[ Damping resistor

(1) Only use the component
side layer in this area.

30 EEM 1.2 mm KiFEDZBERD /N2 — 2] - LQFP /Ay 75—

6.1.4 ZTDHMDES

TRIZCLQFP 25T Z DD /NNy r—VICH HELESEZRLET, F-. 31 (Zfl& LT LQFP

0)/(’5‘—‘/%71? in-g—o

(1) EXTAL/XCIN, XTAL/XCOUT DEMRICKELBEREIINHIRBBEFAIBLHENTLLZELY,
(2) EXTAL/XCIN, XTAL/XCOUT DERIEBEET D inFOEBRE EMDEBTREIEES LTS

A

(3) EXTAL/XCIN, XTAL/XCOUT IZ[##%9 SimFDEHRIE EXTAL/XCIN, XTAL/XCOUT DEZHR & MixE S
BROWTLLEEY, TALEZEDEFE MCU DHMAICEIEHET . L oA MCU THZEHRIET

M5 EXTAL/XCIN, XTAL/XCOUT fmFM o@n =M o5 EH LTSS,

(4) MCUDTEBICIFAIRELRY F 5V FNA—VFEBEBEL TS0,

RO1AN7202JJ0100 Rev.1.00
Feb 2024
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RX,RAZ7 =31 Aoy HEK, Y70y ERBOTHAHA R

TOP View MCU

EXTAL/XCIN
XTAL/XCOUT
VSS (Ground)

(3)

Ground shield

\

D Resonator

Capacitor

D Damping resistor

Component side

31 EDMDERD/NZ— 2 : LQFP

6.2 /AXICKBREIED) RINKELV/Z—2 5]

RIRFHAEBICERLAGA Y EMIAEBMLEY T ERERELELLDT, ED/NYTr—UTHLTFRICRT
EOBNEZ—VFEITTSES W, B 321288 —flZRLET,

1)

)

®3)

(4)

(5)

(6)

(@)

EXTAL/XCIN, XTAL/XCOUT DEENDESHREREL TS,
HJORX M= DEEIZLY MCUMNEEETEZURIRHY ET,

EXTAL/XCIN, XTAL/XCOUT DERIZT R MlgFAFLITLNVS,
BRDA VE— A U RAFESORIREBORSICE > T, RIEARKLEICHEDIURILHY £,

EXTAL/XCIN. XTAL/XCOUT DEEMNELY,
FEBRE. 1 V593 VRIZE2T, BRENTFREICHEDVRIPRBENSIETHIVRINHY F
T, Ff-. EMIORERELYET,

TSV RV—ILERRIRT Y 72EEB->TULWEL, BRI S Y KL OEBENRVNE-IZEEIH
LY,

FHIREEN ) A ADFHEEZITPTLLHYET,

MCU ENEBRIBEDBIZT Sy FEMENRELE L THIRBERMOBENLILT IV RI”HY E
T

TS5V REY—IL ENVSSIHFDT CRITERT SV RERBESN TULVALY,

MCU DEMEERN T TV FO—IL FIZHENT/ A XY, BRPEIZEL > T MCU AEENMET S
YRIODBHY FET,

EXTAL/XCIN, XTAL/XCOUT DEHRDTFIZER. 5V KN4 —uhidhd,

FEBREPLPSAIVE—4SF VR, /4R 2&B78y03kFIZEY ., RIREIRORIRNZIET S XU H
HYET,

EXTAL/XCIN, XTAL/XCOUT DERDEL IZKERMNFENDERENE->TLNS,
JOR M= DFEEIZKY., RIERBORENEILET LIV INHY ET,
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RX,RAZ7=31) A0y EE, IOy IRBOTHAUHA KR

(8) EXTAL/XCIN. XTAL/XCOUT MDEZ#R & BEDimFDECHR & DEEREAGE C EERARLY,
PR M—UDFEICEY . RREBOFKKRNAFLETDIIRINHYET,

9) RIERFTLUTAHAODEEZFERALTLS,
G5V R BREEBNHAIBAEFBFTEREICEI >TERIRBUENMETIDIIVRIAHYET, ESHELH
HEBAFIVOR =YL& > THIREBF-IXESHENBHET LI RI”HY ET,

(10) HIRT ) 7HERDIHIZABIFIZIE LY,
FEIREBR, S ERDOMN G SN D EMI ANEMT ZERICGEY FI,

TOP
View

MCU

XTAL/XCOUT

EXTAL/XCIN
VSS (Ground)

(1) Cross other traces

(5) Ground shield is not

(8) Adjacent pins are laid
detached at base

out next to each other

(3) Lengthy wire

(5) MCU current runs
along the shield layer

|

~~ (2) Equipped with observation
pin, wires, etc.

(8) Wires run parallel

(6) Power supply/
ground trace

N

(4) Ground shield pattern is not correct

D Resonator

Capacitor

I
Cross (7) High current trace D Damping resistor
View Ground shield MCU

|
I

(9) A middle layer is used.

B 32 /A RIZLBREBDIRINKEL/IE—2f]
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R—LR—DEHR—FEAD

ILRHR ITLY A2 RKR—LR—
http://japan.renesas.com
BEEEE

http://japan.renesas.com/contact/
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RX,RAZ7=X)

A o0y oA, 790y REBOTHSA HA K
HEEFE
Rev. B+ Hl:)d
R— EXx)
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RO1AN7202JJ0100 Rev.1.00

Page 33 of 35



BECERLDFESIE
CCTIR, R4 aVERLERIERT S MERLOEEEE] (COVWTHBALET. BIOERALOFESFEICOVTIE, KFFa1 AV MELUTY

ZHALTYITT—FEBSRBLTIEEL,

1. BERAE
CMOS #ADEY KV DIRIFFHESHLEZOLAIFT T I, CMOS HRAFRVWHERICE > TY — MEBHIEZELDZEAHY T, EROR
FORICE, YHAHEFRBICERALTVIEERD FL—OIHPUr—R . EEHOREH. €EB7—RX G EEMAL. MAILTIEICEKT—
ZEBLTLESD, TSRFYIREICHELIZY. HFEMoY LBEWTESL, Tz, CMOS @ EEH L =ERIZOVTEHRBEOHN
#LTLESL,

2. BREAROULE
BRHBEARE., RROKEEFETT. BREARKICE. LSIONBEBOREETEETHY . LR IDFEPLKIHEFOREEITETT ., 4D
Yty MEFTYEY FFHRGDBE, BREANS Uy EAERICHELETOHRE. IHFOREFIFRIETEEE A, RKRIC, RENXT—F>
Uty MEEEZFERLTY Y FTRRGDBE. BREANS U Y FOMDD—EBEICET HFETOHM. HFORKEBIRIATEELA,

3. BRAIJHICBITHANES
LBUSOERNLT TREDLZFIZ, ARESOABATLT Yy TEREANLGVTLEEL, AAESOABATILT v TERNSDEFEAIS
Y. BEEESISECLILY ., ERERNTANBEFEZLESIELYTIEENHYET, BRPIC BRA IHICETIANER] 2D1\T
DERBOHLIHMIE. TORNBETFHOTLIEELY,

4. RERHmFONE
KEAHFIE, TRERHFOLRE] > TRELTLEEL, CMOS BRBDANHFDOA VE—F D R(E, —BIZ. N4 VE—F VR EHS
TWEY, RMEARKRFERBKETEESE D L. FERRICKY., LSIFLZO/ 4 XHEMMESh, LSIRNFTEESRIATNIZY . ADESLEHE
ShTBBEEREIBALSHYET,

5. 20971221\ T
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