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3.

WARHBZANI v F U TFBEREL-C LD H D RIRF A —HDEN

BHORIRFA—ANRX,RA 773V ZAVETYFUSMEZERLTE Y., FMEICERL-RIEF
DYRALERBALTWET, RI1IETYFUITHAEZER L-RIEFEZRNLET . REOBERITIRIRF

A—NDR—LR—D% THERLFEZEL,

RIR/A —DDHR—LR—TUTHHODO MCU BRONLENGE -

R2HHBEMDOMCU ZBEL, TNERLETIL—TO MCU #HIRB/ A —HDHR—LR—STRELT

(S,

1 Iy F T HHEEHRETFOH

RiRFA—H RIRF/HBRES FEAR B R ERAHEE Cu Ce Rq MCU J)L—T4
(PF) (PF) (F) (Ohm)
Y et CX3225CA12000D0PRTC2 | 12 MHz 6.49 10 10 4700 RX72T/RX66T
R RAERT XRCGB24M00OF3M26R0 24 MHz 6 8 8 0 RX72M/RX72N/RX66N/RX671
BAERIE STD-MUA-9 32.768 kHz 9 12 12 0 RX660
L
L A—AVRYN SSP-T7-F 32.768 kHz 125 22 22 0 RA2L1
L

TRIZERFA—DOWEBR—UHNSRX,RA 773 TR YFUJBAFADRIRFERET 5%
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B KRS ERER
BRER—D ICEAAZVTTINNARABEY—IL
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B HAERIEKHASH

BRER—D  ICTYyFUIER

1) Supplier Name MIEE T Renesas Electronics] ZFEIRL T ZE LY,
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RX,RA 7731 Aoy YEE, Y700y IERBOTHAUHA R

F-ED WEB U4 MIEREINTLNS MCU DEEESIFFHEICERA LE-RIEFERERIRSE 1=
HDEHETHY .. LR HRADNHERTLIEHETIEHY FHA. MCU OHERESEZEIEIMCU 21— —X<

—a7l

N—Fz7HO MBEXRE] 22RL TS,

4. XY FUUFHBRER
COETRELFYRADNEHRORIRF A —DIKBELTEELI Y F U FHERRERTLET. MCUD

EXBIRENERTE

FIRF DM (Frequency, C) . FHEERDEZEEHR (Rg, Cui, C2) .

AR R

(Negative R, #22 ESR, Von™1, Vo *1) 25 IL—THFLTKRI~K 15, R2~K 14 ITEHELTWET,
BEINALIZARBEOY Y FILICE D FHEERTHY . RIHETEDY TEA.

®2IVFUOTEMITIN—T

Group | RX RA
1 RX65N, RX651, RX671, RX66N, RX72N RA4M2, RA4AM3, RA4E1, RA4E2 %2,
and RX72M RA4AT1 %2, RA6M1, RA6M2, RA6M3, RA6M4,
RA6M5, RA6T1, RA6T2 %3 RABT3 %3,
RABE1 and RABE2 %2
2 RX26T %3 RX660, RX66T %3 and RX72T #3 N/A
RX64M and RX71M N/A
4 RX130, RX13T %3, RX230, RX231, RA2A1, RA4M1 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

E1:HTHO0990O Vo, Vol Oy HiHFICTO—TE2EMIFLLBETETHLALIE-DEER
NHYFEEA,

F2:32 EVLQFP, QFN /Ny r—S 34 T 0 v 7 RIREEREIZIEXT G
FE3: 9770y RIRBFLFES
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RX,RAZ7=3V)

A o0y HEE, Y7909y 9EEBOTYA HA R

£3Groupl A oAV IDITYFUTHMER

Main Clock Oscillator Resonator specification | Evaluation board implementation | Evaluation results
- X4
Driving Setting Frequency | CL Rd Cu Ce Negative R | Recommend Von Vo
ESR_max
(MHz) (bF) (Ohm) | (pF) (bF) (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 (VHz)

2Group 1 A4 > RAvY %Y : Resonator Frequency vs ESR max

RO1AN7202JJ0101 Rev.1.01
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RX,RA 7731 Aoy YEE, I8y IRBOTHAS UAAF

£ 4Group 1l ¥V AVHIDITYF VT IR

Sub Clock Oscillator Resonator specification Evaluation board implementation Evaluation results
. . ES
Driving Setting Frequency CL R Cu [ Negative R Recommend
ESR_max
(kH2) (bF) (Ohm) (bF) (bF) (kOhm) (kOhm)
Low CL x6 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 CLE 6 32 7.0 0 12 12 -1250 250
32 9.0 0 15 15 -840 160
32 12.5 0 24 24 -430 80

300
Standard C, setting
250 @&
200
£
o @
£; 139 Low C, setting
o
v
[*%)
100 @
@
s ®
50
5]
0
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0
C. (pF)
3Group 147 RAY%Y : CLvs ESR max
R0O1AN7202JJ0101 Rev.1.01 Page 6 of 35



RX,RA 7731 Aoy YEE, I8y IRBOTHAS UAAF

£5Group 2 A oAV IDITYFUTHMER

Main Clock Oscillator Driving Resonator specification Evaluation board implementation Evaluation results
. X4
Setting Frequency | Ci Ra Cu C Negative R | Recommend Von 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
luations b

— 500 ::::sa:’a.:::l risona‘tor
£ manufacturers
£
-9- 400 Catal lue of
[-4 atalog value
ﬂ . leangor

300 representative

resonator
200
100
0
0 5 10 15 20 25 30
Resonator Frequency (MHz)
B 4 Group 2 A4 >4 Av % : Resonator Frequency vs ESR max
R0O1AN7202JJ0101 Rev.1.01 Page 7 of 35
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RX,RAZ7=3V)

A o0y HEE, Y7909y 9EEBOTYA HA R

£ 6Group2 ¥7 UV AVHI DI YF VT IR

Sub Clock Oscillator Resonator specification Evaluation board implementation Evaluation results
- . S
Driving Setting Frequency CL R Cu [ Negative R Recommend
ESR_max
(kHz) (bF) (Ohm) (bF) (bF) (kOhm) (kOhm)
Standard CL;‘E 6 32 7.0. 0 10 10 -930 180
32 9.0 0 15 15 -540 100
32 12.5 0 28 12 -310 60
300
250
200
E ®
&= Standard C, settin
€ 150 L g
©
w0
w
100 o
50 ¢
0
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0
B 5Group 2474 8v% : CLvs ESR max
R0O1AN7202JJ0101 Rev.1.01 Page 8 of 35
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RX,RA 7731 Aoy YEE, I8y IRBOTHAS UAAF

& 7 Group 3,Group 5 A4 Av I DTy F T MER

Main Clock Oscillator Driving Resonator Evaluation board implementation Evaluation results
Setting E4 specification
Frequency | C. Rd Cu Cr2 Negative R Recommend Voh Vol
ESR_max
(MHz) (PF) (Ohm) F) F) (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
o
@ Actual measured
1000 values with matching
evaluations by
— Renesas and resonator
E 800 manufacturers
=)
-4 Catalog value of
a 600 o R1lmax for
representative
resonator
400
' ®
200
0
0 5 10 15 20 25 30
Resonator Frequency (MHz)
B 6 Group 3, Group 5 A1 >% 0w % : Resonator Frequency vs ESR max
R0O1AN7202JJ0101 Rev.1.01 Page 9 of 35




RX,RA 7731 Aoy YEE, Y700y IERBOTHAUHA R

£ 8Group 3 47TV AVHI DI YF VI IR

Sub Clock Oscillator Resonator specification Evaluation board implementation Evaluation results
. . XS
Driving Setting Frequency CL Rd Cu1 Cro Negative R Recommend
ESR_max
(kH2) (bF) (Ohm) (bF) (bF) (kOhm) (kOhm)
Low CL;‘i 6 32 3.7 0 3.0 3.0 -430 80
32 4.0 0 2.0 3.0 -570 110
Standard C. x6 32 7.0 0 9.0 9.0 -1000 200
32 12.5 0 22 22 -350 70
300
250
__ 200 @
E
=
g Standard C; setting
= 150
il
® Low C, setting
100
L
@
50
0
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0
C, (pF)
B 7 Group 3474 8v% : CLvs ESR max
R0O1AN7202JJ0101 Rev.1.01 Page 10 of 35



RX,RA 7731 Aoy YEE, I8y IRBOTHAS UAAF

FOGroup 4 A oAV IDITYFUTHMER

Main Clock Oscillator Driving Resonator specification Evaluation board implementation | Evaluation results
P
Setting Frequency CL Rd Cu Ci2 Negative R Recommend Von Vol
ESR_max
(MHz) (bF) (Ohm) (bF) (bF) (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 Rlmax for
representative
resonator
200
100
0
0 5 10 15 20 25 30
Resonator Frequency (MHz)
8 Group 4 A4 > Av % : Resonator Frequency vs ESR max
R0O1AN7202JJ0101 Rev.1.01 Page 11 of 35




RX,RAZ7=3V)

Aoy EE, Y700y IREBOTHASHA K

£ 10Group 4 4709902 v F o HbHER

Sub Clock Oscillator Driving Resonator specification Evaluation board implementation Evaluation results
. ES
Setting Frequency Co R Cu Ce2 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
§ o
2 400
o Low C, setting
7]
w 300
200 ®
100
0
0 - 6 12 14
C, (pF)

B9 Group 4474 8v% : CLvs ESR max
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RX,RAZ7=3V)

A o0y HEE, Y7909y 9EEBOTYA HA R

£ 11 Group 5 4709902 v F o hHER

Sub Clock Oscillator Driving Resonator specification Evaluation board implementation Evaluation results
. E5
Setting Frequency CL Ra Cu Ce2 Negative R Recommend
ESR_max
(kHz) (pF) (Ohm) (pF) (pF) (kOhm) (kOhm)
Low Cv ( Low drive );‘i 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 Cv ( Medium drive )31 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 Cv ( High drive )31 6 32 6.0 0 8.0 8.0 -740 140
32 7.0 0 10 12 -450 90
600
500
E 400
K =
.2 300
——
m -
v 200 = @ Low C, setting
3
]
100 e
@
0
0 4 6 8 32 14
C. (pF)

10 Group 59749 RAvY % : CLvs ESR max
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RX,RAZ7=3V)

A o0y HEE, Y7909y 9EEBOTYA HA R

£ 12Group 6 A4 oAV I DT YF IR

Main Clock Oscillator Driving

Resonator specification

Evaluation board implementation

Evaluation results

. X4
Setting Frequency | Cu R Cu Ci2 Negative R | Recommend | Von Vol
ESR_max
(MHz) (bF) (Ohm) (bF) (bF) (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
—E- 500 evaluations by
= Renesas and resonator
9_ manufacturers
e 400
7]
w . Catalog value of
300 Rimax for
representative
200 resonator
100
0
0 5 10 15 20 25 30
Resonator Frequency (MHz)

B 11 Group 6 A4 >4 8w % : Resonator Frequency vs ESR max

RO1AN7202JJ0101 Rev.1.01
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RX,RAZ7=3V)

A o0y HEE, Y7909y 9EEBOTYA HA R

£ 13 Group 6 7o Ov DT v F o HOHER

Sub Clock Oscillator Driving Resonator specification Evaluation board implementation Evaluation results
. XS
Setting Frequency CL Rd Cu Ci2 Negative R Recommend
ESR_max
(kHz) (pF) (Ohm) (PF) (pF) (kOhm) (kOhm)
Low Cv ( Low drive )31 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 Cv. ( Medium drive );‘i 6 32 6.0 0 7.0 7.0 -300 60
Low Cv ( High drive );‘i 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 C. x6 32 6.0 0 7.0 7.0 -1340 260
32 9.0 0 16 15 -760 150
32 12.5 0 22 22 -420 80
400
350
300
T 250 9
= Standard C, setting
5 200
e
& 150 i ®
& L Low C, setting
®
100 e
[ ]
@
50 ey i
0
0 2 B 6 8 10 12 14
C, (pF)

B 12 Group 6 4748w % : CLvs ESR max

RO1AN7202JJ0101 Rev.1.01
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RX,RA 7731 Aoy YEE, I8y IRBOTHAS UAAF

£ 14 Group 7 A4 29 AY I DT YFUITERER

Main Clock Oscillator Driving Resonator specification Evaluation board implementation Evaluation results
L X4
Setting Frequency | C. Rd Cu Crz Negative R Recommend Von Vol
ESR_max
(MHz) (bF) (Ohm) (bF) (bF) (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 410 154 -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
m . Catal | f
atalog value o
300 R1lmax for
. . representative
200 . resonator
100
0
0 5 10 15 20 25
Resonator Frequency (MHz)
B 13 Group 7 A4 >4 8w % : Resonator Frequency vs ESR max
R0O1AN7202JJ0101 Rev.1.01 Page 16 of 35




RX,RAZ7=3V)

Aoy EE, Y700y IREBOTHASHA K

£ 15Group 7 70099 DT v F o HOER

Sub Clock Oscillator Driving Resonator specification Evaluation board implementation Evaluation results
. E5
Setting Frequency CL Ra Cu Ce2 Negative R Recommend
ESR_max

(kHz) (bF) (Ohm) (bF) (bF) (kOhm) (kohm)

Low Cv ( Low drive );‘i 6 32 4.0 0 4.0 4.0 -305 60

Low Ci ( Medium drive )51 6 | 32 6.0 0 9.0 9.0 -384 70

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

Standard CL;‘E 6 32 9.0 0 15 18 -672 120
32 12.5 0 22 22 -452 80

400

350

250

200

ESR (kOhm)

150

100

50

0.0

2.0

Low C, setting

® Standard C, setting

4.0 6.0 8.0 10.0 12.0 14.0
C. (pF)

B 14 Group 7474 8w% : CLvs ESR max

FA4: AV DEEFEEAL DR EIDEREIL. R, RAEIZA—H—XT=a7IL N—FKDz7T
WO ooy RLERE] OEZSBLTLIZEL,
REH) RX66N DiZE. MODRV2[1:0] =bll (EESEEN 8 MHz)
RA4E2 Mi54&. MODRV[1:0]= b1l (EREIEEH 8 MHz)

ES5:HJO0vODBEEEALCRAEADERTEIX. TRESBELTLCESL,
RX: A—H—X<%=a7Jl
RA: A—H—X<v=a7Jl

N—F9zT7HD TYF7ILEALOY Y] OE
N—FOz7HD 1oy0yv o HEERK) OFE

REH) RX66N MiFE. RTCDV[2:0] =b110 (Standard Cy)
RA4E2 MH4A. SODRV[1]=b0 (Normal Cp)

RO1AN7202JJ0101 Rev.1.01

Jun.18.24
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RX,RA 7731 Aoy YEE, Y700y IERBOTHAUHA R

6 BRENRENDOK/NERRITTEDEY TY .

A7 F)r—av/—+ RXZ73)Da—4¥—X | RAT72YDa1—H—X | BRBEER
I 1T HFREE =27 NITBITEERE I aT7NIZHBITBERE

Standard C_ Standard C_ Normal mode 4 (=)
Low C.(High drive) Low C.(High drive) Low power mode 1 3

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. FiRETHl & RIRERERDEH T E

COETRTYF UV ZCBSTIT>HBADHIIAVR—R U FERET HHEOEE LROER
FHEAZEZEBELTOVET, RIRFORRTEMRIL. ERFOESRICH L TAMERC NS X304
DR VANTFIZREVDESINTREYET,

51 B%EROREAE

RIREROAMIERZAET SICE,. M5 DLSICHRIRFLEEIICERZFBEALT, MCUD B Y I H
NORBIHF CEHENORKELZHRLET. MCUDI Oy I HAIDEEEF L OR2—TTHEIT
BSBEFET T0—7 (BRE/EANA VE—FDR) EFEALTLEEL, BIIHEAT 2EOEGE
[FRIRF O ESR(FMEIHER)D S EEREZHELES.

ESR D 5 EREDERNEDENZEALELKETMCUDY Oy S HANERE L TLAWMES(E, MCU
DEIREFBFEENZ LITANEKEHRBLET, SHICELELAVEVTERZEELTVWSIESIX. FoEVY
BREZTF52MEIBRLTLESL,

g%’ MCU
Feedback
Feedback
v resistor Resonator
M, 5 .
eries resistor
Resonator § - _______ E
IDI Insert -\L]DI—/\N\,—’)
Series resistor h--gé.rf;:
Cy ; L3 /';; Co C. ; resistor ;; o
External
Load capacitor

® 15 AEROMERE

52 BRENDAIESE

BIREN (WW) (TR 16 DRRIZEKRF EERBIHEA LERRICERTO -T2 50T L TAE L=
RER (rvs) EREJRFOFMEIIESN (Road) EZAVTTERORXTEHLET .

B FIRESA= Riad* Irus® (UW)

IREADFERFOREEEA TV ERIIUTORKREREFT LTSN,
- ERCHTDEVTEINEERET S,
* MCU D EIRFZEEBNRENET (TS,
£ MCU D EIRBZEBRENDREDOK/NERETAEDT6 ZZRWL TSN,
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RX,RA 7731 Aoy YEE, Y700y IERBOTHAUHA R

= { So—— ~ —[ >0
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|/—7 . ! ; Measuring 7|/—7 -
dxterna. current
Load capacitor at this point

X 16 EiiREHDBRIEHE

5.3 RIRRIESEEDRTESZE

51EE52E4SEZICLTCRERELEAHIAVAR—R U MERELEERFERBLTLCESYL, B17I127FR
F&ES5IZMCU D XTAL/XCOUT & VSSIZFET 70— J2 ST TCHIRIRBEEZAELTLCESL, £ L
BIEHERENAMCUDANEEDHRABZRRKERERBA TV EBAKUTOREEZRIFILTLEEL,
EBRICEVEVTEBIRERET S,
* MCU DO RIRZBERHGENZ TIT5,

& MCU DHIRIFREEBENDOKRNDERIFI4IEDFT6 FSBLTL LY,

MCU
— ~[ Yo
-~ VSS
Feedback
resistor — -

‘, FET probe
Resonator ;Rd
Ll
Ca — — G

. I
B 17 SRRIEREDAES &

54 BRMBAEDREARE
NEBERBRETRET DICERRARYDARBEEICELILSIICKA LGN CBREMEERAET HHEN
MTY, L LEBETICHBEFETENETEBETRE LEZWVMGEETRELHICEH LTI ZE,
ERBENAEME (C) ZEMEICROBIZIE X 18(Exact Version)D & S ICERDBFAEBEFSHTHE
TEIBLENBYFETMN, COT7TUSr—2 32/ — b CIRIHEEBHEICTH-HICEROFTEREEEE
[ &9 %X 18 (Simplified Version) DX EFEWVET, TOMOEHETEOEFHEZRANET,

« CL: PERBAEOREMBEIREFA—HAERTIEEEALET ., CCTRARMGEE
LTCL=8pF ZALETY,

. C,Co: RILEBEMEELELEYT, (Cii=Cu)

*  Cps:MCU DI FEBEDKKRMGIEL 1IpF TY . EFEICHELEZWSEEXERITRHE L1-E
TRAVWET

RO1AN7202JJ0101 Rev.1.01 Page 19 of 35



RX,RAZ7=3}) AA ooy EEK,. Y70y EREOT

Zh5DEZERE 18(Simplified Version)DRICHTIEH D &, RETHINMBARERENTE]
X 14pF &ERYET,

A ALK
B

(Cu1, CL2)

B Cu=C2=(CL-Cps)*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
| Ces C1o terminals (pF) + PCB capacitance (pF)
XTAL N I s * (Cp4=PCB capacitance 1 (pF)
(XCour) fa ‘"“--II-C--"/ *  Cp;=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 S EPETFIAE (Cu, C2) DEH

55 fHHEaVAIA U RAOERAE

MCU OEIRERDMBEI L FZ YA R (Gm) [T TEEOXTEHRTEET, XPDOR, Cuy, C2(F 4 EIC
HBLEYYFUSHMBERDEESEICLTLESL, URHERZRISEZERETHY RIEETIEIHY FE
/\/0

B Gm=|R|*(W2XxCuxCr) *FAVEVILIRAE (Ri) DOIEHEH O0Ohm DIFE
. R: Negative Resistance (Ohm)
. w: Angular frequency (21 x frequency (Hz)) (rad/sec)

. Cu1, Cr2: Load capacitance (pF)

6. ERFFDER

6.1 RIEREZLEIEDH-ONDER

6.1.1 EXTAL/XCIN, XTAL/XCOUT ECfRDE =
(1)~(6)I= EXTAL/XCIN, XTAL/XCOUT BZfRDERZTRLFET ., Ff=. 19~ 22 2/ —flZRL
£9,

RO1AN7202JJ0101 Rev.1.01 Page 20 of 35



RX,RA 7731 Aoy YEE, I8y IRBOTHAS UAAF

(1) EXTAL/XCIN, XTAL/XCOUTEC#RISMDIEBHRERESELBELNTLIZELY,
(2) EXTAL/XCIN, XTAL/XCOUTER#RIZT R MEFZERHFHZLTLEELY,

(3) EXTAL/XCIN, XTAL/XCOUTEZ#RDIE(Z0.1 mm~0.3 mmé& L. MCUDIHFM 5 EIRFDIHFETD
BRI TESEF10mm URIZLTLEEL,

(4) EXTAL/XCIN#mFI<#E#t L F-BL#R & XTAL/XCOUT#mFI#Ekt L BRI, TE AL T4 E£03 mm
L ED)ERESHITTL LS,

(5) 2ODNEHETRELXREEHMOEKRTERL., TOBRKEEZHRIAHEIT 2 F/Ra—2 (U
T. JSVRY—ILEET D, H#MICDOVWTIE6I2EXZSHBLTLESL, ) ITEKELTLES
W ERDOMCUMNEIZR N E S THEBARIREZR19~R21D &K S [TMCUDMAL ITRETER
WMERIE. BI220 K SITEREL TS EELY,

(6) EXTAL/XCIN, XTAL/XCOUTHIDHFLEBTEZH O TI=OICRIRFEMCUDMIZY S FRa—1 %
BIFTCIEEL,

TOP View McCU

(Ground)

v
wI
>

(3)0.1to0

0.3mm .

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

longer than
10mm

Ground shield
[ Resonator
Capacitor

[ Dpamping resistor (Ry) *
(-

Feedback resistor (R;) *

Component Side

*: If required

Identification numbers refer to the list in this section.

19 EXTAL/XCIN, XTAL/XCOUT B2 M /84 —2fl : LQFP /8w Hr—
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RX,RAZ7=3V)

A o0y HEE, Y7909y 9EEBOTYA HA R

TOP View McCU

XTAL/XCOUT

(3) Wire length no
longer than 10 mm

Ground shield

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

D Resonator

Capacitor

D Damping resistor

Component Side

Identification numbers refer to the list in this section.

20 EXTAL/XCIN, XTAL/XCOUT ER$#D/82—2 6 : LGA 13Xy or—

TOP View MCuU

VSsS
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

E Resonator

Capacitor

D Damping resistor

Component Side

Identification numbers refer to the list in this section.

21 EXTAL/XCIN, XTAL/XCOUT E$8MD /82—l : BGA Xy or—

RO1AN7202JJ0101 Rev.1.01

Jun.18.24
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RX,RA 7731 Aoy YEE, I8y IRBOTHAS UAAF

D Resonator

Capacitor

22 200N HREE%E MCU fHEICEEBT 5 &ML MEED/ 72— 0]

6.12 95 F—ILFDESR

EBIRFORAYVET SV RNREI—2TUO—I)ILRLTLEEL, O)~@IZFS Vo RV—ILEDEAERLE

-g-o 23~ 25 I:/§9—>15|J’EH_T L/i-é_o

F, RI26ICRTEIICTAC OV RIRERIREY T Oy I RIREKDST S KO—IL FIdESL

F2IXB—UIZLBWTLKESW, A0y IRIRERDT SV Fo—ILREST o0y Y RIREIRO S

SURVU—IILRAEEEHFIN TS E, ANV OV RIRFOERAN/ A XELTHTVAYIDYTS

VRU—ILRIZEHL., Y7709y 0 ORIRICEEEZEZZ3BANHY FT,

(1) TS5V R —IL RFRIEFORRER—BICERELTLESL,

(2) Y5V FRY—ILEDFL—RIBERADHECEBO3IMMULEEL, TS5V RY—ILREMD FL—R E
DEIZ 0.3~2.0 mm DREIEZHITT L SN,

B JIUFY—ILFEMCUDVSSEVDTEAEITESICEBEL., FL—RIEEDLECES 0.3mm
LLEIZLTLESLY,

@) TS5V FRS—ILFRICEBRARNDZEEZESCED, TSV RS—ILREEREDT S Y FIFEKRED
VSS EVfHETHIE S BT &L,
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RX,RAZ7=3V)

A o0y HEE, Y7909y 9EEBOTYA HA R

TOP View McuU

{Ground)

a
=

(3) width at least
0.3 mm

(2)0.3t0
2.0 mm gap

{2) Ground shield wire at
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.

E23 5 F—ILRED FL—RH: LQFP 1Ry r—Y

TOP View

XTAL/XCOUT

MCU

NEE—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
D Damping resistor

Ground shield

Component Side

Identification numbers refer to the list in this section.

24 TS5V RO—=ILED FL—XP : LGA Ry H5—

RO1AN7202JJ0101 Rev.1.01

Jun.18.24
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RX,RAZ7=3V)

A o0y HEE, Y7909y 9EEBOTYA HA R

TOP View

S MCU

Vs
XTAL/XCOUT  (Ground)

EXTALEXCIN

Ground shield

(2) Ground shield wire at
least 0.3 mm

— (2)0.3to

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

2.0 mm gap

[ Resonator

Capacitor
[ Damping resistor

Component Side

Identification numbers refer to the list in this section.

B25 52 FO—ILED FL—RH: BGA Ny r—

TOP View

MCU

EXTAL

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 22099 ESTo0vonTS50 Fo—IL FOEER

6.1.3 RrELTSVFDEHR
6.1.31 EE12mmULEOZEERDIEE

ET12mmUEDEBEKRTIE. BIRFTUT7 (R27~K29B8) ONVAEIZCTSV KRE—2

UTF. RELATSURET D) EBRELTLEEL,

RO1AN7202JJ0101 Rev.1.01
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RX,RAZ7=3V)

A o0y HEE, Y7909y 9EEBOTYA HA R

TRICRMLT IV ROEREZRLET . Tzl H27T~B 29 (2 y—S LD —flERLE

ED
1)

)

®3)

RIRFTUTOFEBIZEEBR. F70 R, EERONEI—VERELLGLTLESL, BRIOFER
B. VORI NRELIERERZEET S2BNAHYET,

HAEDIT SV RFO—IILRORIGIIR LTS FEEHZELTLCESL, RIGNAR LTS Y FIZTE
BEINTICHABIRICHE > TWAIGEIFE. VSV RY—ILERT7UTFFELTEWNT/ A XOFEERIC
BHYRIDRHBYET,

RELTSYRETS Y EY—L REY 0.1 mmBlEREC LTEEL,

e LQFP. LGA/BGA (VSS A4MEIDFIIZELE) DIBE -
RELT SV FEIBREDT SV FO—IL REFICERKLTLLESL,
RELYT SV REVSSTHFIFEEERET. VI U0 RFO—ILFEBALTERLTIEZ I,
RELTSURETS U RY—ILRIZIZVSS IHFUND TS Y REEHFELAEWTLESL,

o LGA/BGA (VSSHAREIDFIIZEE) DIFE :
RELT S RIXVSS mFEEEERLTLESL,
RERLTSURETSYRU—)L RIZIZVSS HFLUND TS REEHELLGZVLTLEELY,

Cross-section View

(1) Do not use

Component side

At least
1.2 mm .
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
Place the bottom ground

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 VSS pin.

TOP View MCU
Resonator area
[ Resonator
Capacitor

Damping resistor

EXTAL/XCIN
XTAL/XCOUT
VSS (Ground)

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

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

Ground shield

Bottom ground \

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

Component Side

‘\ Solder side

B 27 BEhh12mm ULDEBEIRD/AZ—28]: LQFP Ay H—

RO1AN7202JJ0101 Rev.1.01
Jun.18.24
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RX,RA 7=

)

Ao OyHEK, HT50y S EBOTHA LHA K

Cross-section View

! Ground shield |

_--——---\ |_| / _____ .;,;“ t side

(1) Donotuse  _ _ _ _ _____
the middle layers I Ground shield |

At least
1.2 mm - H

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

Place the bottom ground
on the solder side

TOP View

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 V55 pin.

MCU

e0000000 |
e0000000 camacio

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

990000 0Q

Resonator area

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

Ground shield

Bottom ground

W

Solder side /

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

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

Component Side

B28 BN 12mm IEDZEEIRD/ A2 —2F] : LGA/IBGA /1Ry 75— (VSS BSMEIDHIIZEE

E)

RO1AN7202JJ0101 Rev.1.01

Jun.18.24
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RX,RAZ7=3V)

A o0y HEE, Y7909y 9EEBOTYA HA R

Cross-section View

At least

(1) Do not use

Component side

1.2 mm

Solder side

Place the bottom ground
on the solder side

TOP View

=

At Ieast

0.4 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 VS5 pin.

MCU

XTAL/XCOUT

Resonator area

] Resonator

Capacitor

D Damping resistor

V55

|Ground)

M

EXTA

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

Ground shield

Bottom ground

Solder side /"

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

Connect the V55 pin directly
to the bottom ground

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

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

Component Side

B29 ExA12mmULEDZE

ERD/Z— 2l
E)

LGA/BGA \w/r—< (VSS BNAAID F I

6.1.3.2 EEAL12mm RFEDZERERDIGEE

-FnE(-/\ I~L\’7 v hd)%m\é‘—rﬁb

9, £f-. M30IT/E2—2FlZERLET,

1) REFIIVTFOFBICEER. J50F, EERONZ—VERELLGVTLESY,

FHAICHLER. 52k,

EERDNEG—VFBRELLGVTLEE,

BROFLERE. VORX F—IDNRELEEREBET SBNLHY FT,

RO1AN7202JJ0101 Rev.1.01
Jun.18.24
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RX,RA 7731 Aoy YEE, I8y IRBOTHAS UAAF

Cross-section View

: Ground shield | : Ground shield |
—\_ : _/—— Component side
Lessthan{— e E—
1.2 mm A r
//i -------- — Solder side

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

TOP View MCU

Resonator area

] Resonator

Capacitor

[ Dpamping resistor

EXTAL/XCIN
XTAL/XCOUT
' VSS (Ground)

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

Component side

B30 BN 12mm RFBEDSEEARD/AZ— 2l : LQFP Ry 75—

6.1.4 ZTDHMOES
TEEICLQFP #&EL 2Dy r—VIcH EBRERZRLET, /-, 3112fl& L T LQFP
®/€9_>§7T< L/as-g-o

(1) EXTAL/XCIN, XTAL/XCOUT DERICKELERELAHAIRBEEES LT ELY,

(2) EXTAL/XCIN, XTAL/XCOUT DEL#R LIRS HinFORKRLE EMDEBTRELFS LG NTLL S
LY

(3) EXTAL/XCIN, XTAL/XCOUT [Z[##% 9 % inFDECHRIE EXTAL/XCIN, XTAL/XCOUT DEC#REAEE S
HHENWTLESV, TALEEZTOFEFE MCU OIS ZFHE S, VoA MCU TEIZHEHIE T
M5 EXTAL/XCIN, XTAL/XCOUT i Fh BN =AM S5 EH LT ZELY,

(4) MCUDTEMZIFAIBEGRY 52 R —VFBEBEL TS0,
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RX,RA 7731 Aoy YEE, I8y IRBOTHAS UAAF

TOP View MCU

EXTAL/XCIN
XTAL/XCOUT
VSS (Ground)

(3)

Ground shield

\

D Resonator

Capacitor

D Damping resistor

Component side

31 FDMDEERD/AZ—2H] - LQFP

6.2 /AXITKBREIMED) RINKELV/Z—2 5]

RIRFAEECRIRLAEN Y EMINEMLEY T HRERRELDHDT, EDNY7r—ITHTEICTT
KON E—UIFEIF TS, R IZHREBEDIVRIAKRENNE—UBlZEZRLET,

1)

)

®3)

(4)

(5)

(6)

(7)

EXTAL/XCIN, XTAL/XCOUT DEHADESTHEERTEL TS,
HSOR M= DEEIZEY MCUNRBREMETDURINHYET,

EXTAL/XCIN, XTAL/XCOUT DBEERIZT X MMaFAFULTL S,
BRROA VE—F D ATEEORIREIEDORIICE > T, FRNVTLREICHDIRINHYET,

EXTAL/XCIN. XTAL/XCOUT DEEMNELY,
FEBRE. A VFVF3VRITEH2T, BENFREICHDI VRV POBEENLILTHIVRIMLHY
., Ff-. EMIOEERELGY FET,

TS5V RY—ILERRIRT Y T2EEBoTULVELD, EIRY S Y KOS OEBRENRENE-ITERI A
LY,

FHIREEN/ A ADHEEZTPTLBYET,

MCU ENATRBEDEICT S Y RENENERLE L TRIRBEHMOBENSIETHIVRAINDY E
T,

TSRV —ILERVSSIHFDT CRITEIRT SV RESBSINTULVEL,

MCU OEEERMNT SV FO—IL RIZHEN T/ A XIZHEY . BRPEFIZE > T MCU BEEET S
VRO HY ET,

EXTAL/XCIN, XTAL/XCOUT DEHMOTIZERE. 5V FNE2—Ubhdh b,

FEBREPLSI VE—4F VR, /A4XR2&B 00y 9kFIZEY ., BIRERORIRNEILETEZURIN
HYFES,

EXTAL/XCIN, XTAL/XCOUT DERDIE L ITKERMTRN S EEIE > TS,
HSOXR =Y DEEIZLY ., BIREIBRORIRNMELT HIRIBHY T,
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RX,RA 7731 Aoy YEE, I8y IRBOTHAS UAAF

(8) EXTAL/XCIN. XTAL/XCOUT DE#R & B DimFDEHR & DEEEEAGE C ERAELY,
VAR M=V DEEIZLY. RIREBROFEIERNMELTEIVRILHY FT,

(9) REFTIVTAOHREBZFEALTLS,
TS50 F - BRENHDPGEEFXHFLEBRERICI > TRIEFUVMETI DIV RIBHYET, EESRID
BEBEFVAOR M=V L > TRIRAREIIESHEARBETIIVRIBNHY FT,

(10) 4R ) 7 AEARD IR IZABIRIZIT LY,
FIRERRA o EROM ST SN D EMI AEMT HREICHEY FY,

TOP
View

MCU

EXTAL/XCIN
XTAL/XCOUT
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

"

(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 XK BREBD Y RIMBKELNRE—
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RX,RA 7731 Aoy YEE, Y700y IERBOTHAUHA R

7. S\ERSEIRTF OO RIRBEE R E

RIRFA—HDELRHZAORANMEREL TS E S ITHIREREZE L EETHICE 2 DONBEREE
(RFDClu& C) AMBETY ., BIETRIN-DNBARBTEDEESFAICDOVTHALE L, HE
FREDEABTELYESTELYVTSE. V0V ORAMGRBEICKEGRZEEZESA. BEMENETY
SEREMAHY ET, HNEBAFREBEIRIRFERERLA T FOBAEHEICK >TRES=H. PCB
DEFBEFTECI OV I BBADBRICOVTILEET IRENLHYFET,

HIREBEOBEZELLHMTHICIE, EEON—FOz7THOOVIBBEBERAETLILENDY T9
M. HIRERZEZEAET S E A EHGTHERRICESAERENASNTT, HHATEEO—ARMZIEX
5pF M 30pF DERETHY .. — LA O0Ra—TDTO—TDHEAEEIL SpF N 5 15pF DEHET
¥, TO—TOENMBEREINDEATREDEICLERTREZNI AL, AEREZEFTEET, FEIC
BRENALORI—THIO—JTCIAHEREOREMEF 15pFREEHY . Ik > THEHRILE
OEBEELHY £,

UTIZMCU ZRELIFEAR— FTO/ OV BRBBEZAET 5-O0HELXERLET. COF
IBICRZITAETO—TDERBENEBMEND CEICEIBEMNGAEREEZHR TS ENTEET,

7.1 #EEETRMNRE

o  HAERRT/INAZADMCUNEEEnIF-FHER— FZ 1 UEERT B,

o BERMETNARDTATZIVT - Y—)LEIZal—2ay - Y—)LEEET S,
o MUK LLOMDBELZEL. BULRKRENMTONARRN VU2 EET S,

7.1.1 BIEFIE
1. H750v5EREBOYOv Y KEREFANE MCU D CLKOUT fnFIHEHKEIT HARETMCU & F
A55 L9 %,

2. RAREHDIUH%EMCUDCLKOUT i F EBUILYT 52 FICHRT . BRED Y02 [ERIRER
[CEEEHRELGVLTESN,

3. BEE#HHAHU2EHRTFL. CLKOUT iFDRIKRMEAET 5,
4. HORMICE-TREHAIVATRABRBZAEL. AIESN-RREEIERT 5,

COFIEFYIT IOV IRRFEAA IOV I RIRFOMAICERT S ENTEEY . RIRFORE
[CEASHEEHEDRTHOIC. EGLAUREMBOETTRAMERYERL, ThENO/ OV INRDHIE
ooy I BERICELIBREBEBZRRLTILZEN,

FRAEREZEDSEOICAL2 A TOBRMODERTIOFIEEZBRYIRT CLEHRELET,
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7.2 BBEBBREOHE
BRSREEE. UTORXTHET S ENTEET,

o fm= BIERRE

o fi= BREMAESARY

o fo= BIR¥BRE

o fa= BEEBFHEE, BE. 100 55D 1 (ppm) F=(X 10EHD 1 (ppb) TRINFET,

FRRBBREFRDELSIZRT CENTEFT,

fe = Ifs = fml
FRBRERIRDESICRTCENTEFT,
f _ é _ |fs B fml
A fs
BRRSEEEERID—TRLEY,

f
fa@pm) = fe x 10°
S

FREBEZEROREMNODREELE LTRI CLELTEFY . REZEFMOBBTRIICE, UTOX
EEALEY.

deviation = 31,536,000 seconds per year X f,
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8. R—LR—ILHYKR—FEO

WYX TLY A RR—LR—=D
http://japan.renesas.com
N Cik=mcw=

http://japan.renesas.com/contact/
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