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- AHAHF : 20

- ABNIHF 4

- LTy TR 21

- NF¥RILA—TU KL UHA:

- 5VkELSUH:S

NFyRrILF—F LA HA:

45

29

16

45

20

R01DS0413JJ0130 Rev.1.30
Dec 6, 2024

RENESAS

Page 5 of 90



RA4E2 T—R L — b

1. =

1.2 JOowvyE
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7F O HkEe
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NE :
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QFN48E >
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B IKE
EERE
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O—FI739PatEURE
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HEEtE Y b~

TIL—T%

D) —XE
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Renesas¥4(4 4/ a> bA—5

. RS BRERBITOVTIE, LR YA Web ¥4 FEORBRDEXEETCHRLFLIL,
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R7FA4E2B93CBC PLBGO036KA-A
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14  HEEDLER
;112 HEOLLE
R7FA4E2B93CFM
R7FA4E2B93CBB R7FA4E2B93CBC
Bf R7FA4E2B92CBB R7FA4E2B93CNE R7FA4E2B92CBC R7FA4E2B93CNH
1 FHa 8L 64 48 36 32
Nylbr—9o LQFP/BGA QFN BGA QFN
I—KI759varEY 128 KB
F—BITFyarEY 4 KB
SRAM 40 KB
ULt 32 KB
ECC 8 KB
R4 234 SRAM 1 KB
DMA DTC HY
DMAC 8
VRT L CPUZBYY & 100 MHz
CP;J savsY MOSC, SOSC, HOCO, MOCO, LOCO, PLL
CAC HY
WDT/IWDT HY
BIE Scl 2
13C 1
SPI 2
CANFD 1
USBFS by L
SSIE HY
CEC HY
4% GPT16E(EN 4
AGTCEY) 2
RTCCEY) HY
7oy ADC12 12 8 4 5
DAC12 1
TSN HY
F—4amE CRC HY
DOC HYy
AR>btarbka—JL|ELC HY
tXal) T4 TrustZone
/0 R—k A HEHF 45 29 20 16
ANimF 5 5 4 5
TILT v TER 46 30 21 17
N F ¥ RI)LFA— 45 29 20 16
TURLAUH
)|
5V kLI VZR 11 6 5 4
1. FERATEAWMFEFECBICLVET, HMIE, M7 HF—E #83BLTIESL,
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1.5 imFHkeE

#1.13  IFHER—E (1/3)
HiRE T4 AtAh B
BiR VCC AN BRF, PATLOBERICEZKLTCESL, COWRFIF0.1F
DAVTFUYENMLTVSS ISR L T EI N, IV TUYIEH
FELSICRELTLEEL,
VCL AtA COWmFIE. NBEREZRELT H-ODOFEILTUOHENLT
;/:Sa?l:i\ﬁo%l:#ﬁﬁ LTLEZEW, oV ToHEEmFRECICEBLTL
VSS AR TV T, PATLOBEROV) ITEHLTIEZEL,
A=N%) XTAL A KBRS FRAOEREF. EXTALIEFZRBLTHEI OV IEED
EXTAL e ABDATEET T,
XCIN AH B 790y FERBEADAENHF. XCOUT & XCIN ORIZIF, K
XCOUT 55 RIRBFEERL TS,
CLKOUT HA Y0y HAmF
EBEE—Fa> bO—)L |MD AB EEE— FEREADIHTF. RiGgFODEFT LRI, Uty MERE
DEEE— FOBBHRICEELLGWTLEEL,
o AT Ll RES AR 1ty MEBAAETF. KRiFFH Low [ZH 5 & MCU XY £y MR
BELYFET,
CAC CACREF AR BIEREEIOYY DARHF
FoFyTFIIalL—4 |SWDIO At SYTLITANTNY T T—2DAEHHF
SWCLK AA SUTLITAXI Ay I IHF
Y AH NMI AR J R RAATIVEIY AHERIGF
IRQN AR T RN TIVEIY AHBERIHF
IRQN-DS AHh RRANATNENYRAABREFIEZ. T4—TVIT I TREUNA
E—-FHIFEATEES,
GPT GTETRGA, GTETRGB, |A#% SHE8 B 1) HANHF
GTETRGC, GTETRGD
GTIOCnA, GTIOCnB A 1;7" FEvTFr, ORIy bavR7, EEPWMEA
Uiy
GTADSMO, GTADSM1 HH AD THMBAERE=4 ) T H AT
GTIU AN R—ILE Y ANEFEU
GTIV AR R—ILtE oY AAHFV
GTIW A R—ILE VY ANHEE W
GTOUUP A BLDC E—#4 —#lffIfl 348 PWM 51 (IE48 U #8)
GTOULO H A BLDC E—4% —#ll##IF 3 4 PWM i1 (%48 U 48)
GTOVUP Hh BLDC E—% —Hlf##IA 348 PWM i1 (IE4E V 48)
GTOVLO HH BLDC E—#% —#l{fIf 34 PWM 1 (48 V 48)
GTOWUP A BLDC E—#% —#lftIf 3 48 PWM 71 (IE4B W 48)
GTOWLO Hh BLDC E—% —HI#A 348 PWM H 1 GEE W #8)
AGT AGTEEn AN SHERA R FANA R—TILES
AGTIOn AEH NE AR FAAB LV ULRE DEHF
AGTOn HA NV A H imF
AGTOAN HH HAHAVRT7 Ty F AHBNEE
AGTOBn HH HharR7<vF B HAEF
R01DS0413JJ0130 Rev.1.30 RENESAS Page 9 of 90
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RAE2 T—R L — b 1. =

£1.13  IRFHEE—E (2/3)

HERE I F4 AHA BREA
RTC RTCOUT Hh 1Hz £L 64 Hz DY O o HAHF
RTCICn AR BEYv TF v A XY FAAHFTT,
SCI SCKn AEH 0y RAOARNDEF (VAy Y RKXE—F)
RXDn Ah %g%?—@ﬁﬁfb)\jjﬁﬁ% GAsRHBXE—F 0y I RPKLE—
TXDn HA %F?—@Fﬁo)ﬂjjﬂﬁ% GAsRHRE—F 70 vy RPXE—
CTSn_RTSn AHA EREORBEIEHAD AL NHF GRSRAHXE—F 209 IR
HKXE—K). 7T+ 7 Low
CTSn AR REEDFIBADA AIHT
SCLn AR ncoynyyBAOAE higF (5 ICE—F)
SDAN AA IC F—42 ADAHEAHF (F5IICE—F)
SCKn AR vy RADOAEAHF (5 SPIE—F)
MISOn AR T—ADRAL—THERADALEAIHF (85 SPIE—F)
MOSIn AR T—ADIRAFEEROALNHF (% SPIE—F)
SSn ARB FyTELY FAAEF (BHSPIE—K), 7974 7 Low
I3C 13C_SCL A 13C ¥ Oy Y AHDiHF
I3C_SDA AEH 13C T—4% AO AL hiHF
SCLO AA 12C ¥ By Y Al AHF
SDAO AHAH 12C T—4% FAO A QihF
SPI RSPCKA, RSPCKB AtH 9 Ry AHNiHFE
MOSIA, MOSIB AR RRANSDEAT—2 AD AL AHF
MISOA, MISOB AHH AL—ThoDEAT—2AOAENHF
SSLAO, SSLBO AAh A L—TJEIRAOAH DiHF
SSLA1~SSLA3, SSLB1 |Hih R L—TERAOH NiHF
~SSLB3
CANFD CRX0 AR 2ET—42
CTX0 H A BEET—4
USBFS VCC_USB AAh EiRinT
VSS_USB AR 9352 FigF
USB_DP AHAH USB Wi k5 > > —/\ D+ifF, CDiFIE USB /XXM DHIfHFIS
EmLTCESL,
USB_DM AR USB & b5 > —/\ D-inF. CDimFIE USB /YR D D-imFI
EHRLTCESL,
USB_VBUS AR USB 4 —JILIEHE =25 F. USB/SRMD VBUS [Z#E#HEL T
T, T sy arar ba—SH#EEERIREO VBUS O
MERETEET,
SSIE SSIBCKO AA SSIEYU7ILEY kY Oy IiHF
SSILRCKO/SSIFS0 A LRYBvY /7 L—LRHHF
SSITXDO HAh YT IT—RHAEF
SSIRXDO AR YT IT—E AAHF
SSIDATAO AH YT ILT—2 A DHF
AUDIO_CLK AR 7]';)7‘-‘4 ARONEY Oy ViF (AhF—n"—H2Tyosson
Y
CEC CECIO AA CEC T—4% @15
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RAE2 T—R L — b

1. =

£1.13  IRFHEE—E (3/3)

gk WFa AtA EREA
7FrasER AVCCO AHB 7O ERIGEF. TNFNDEDS2—ILOTFASERKEFEL
THERAENET, COHBFIZIEVCCHFERLEREZHMBLTL
2Ly,
AVSS0 AR 7FagoSy RiEF, FREFNAOES2—ILOT7FEST S5 UR
HWFELTHEREINES ., ZOHFICIXVSS HFERLEEZH
BLTLEEELY,
VREFH AR DIAaVNA—5AO7 O EEEERERF
VREFL AH DIAaVNA—5RAQT7 O &E#£S S KigF
VREFHO AH ADC12 D7+ R REEFTRIHTF. ADC12 ZEA L MR
AVCCO [Z#E#E L T2,
VREFLO AH ADC12 A7 F O E#ESS Y FifF, ADC12 A LELMES
I& AVSSO IZ#f L T 12 &Ly,
ADC12 ANON Ah AD OYN—ATUREBINDTFOJTESHOANIGF,
(n: EVES)
ADTRGO AH AD %[BT 5508 ) HESHAOAREF. 79T 1 J Low
DAC12 DAn HA DIAaVN—4 TREBEINE7FRJESHOH HIFF,
110 R— Pmn AAH AAAHANHEF (m: R—+FEE. n: EVES)
P200 AHB LA s+
R01DS0413JJ0130 Rev.1.30 .ZENESAS Page 11 of 90
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RA4E2 T—R L — b

1. =

1.6 EUEER

rice saLER (RrK) 2RLET,

o
o
=
4]
85883885982y s288
Laddddacoaa>>ad0canaa
OOOOOO0O00O0O00000A0A00
25982232333 8385883 3
P500 [ 40 32 [ P300/SWCLK
P008 [] 50 31 [ P301
P06 [ 5t 0 [ P302
P015 [] 52 29 [ P303
P04 [] 58 28 [ P304
P013 [ 54 27 [ P200
P003 [ 55 2 [ P201MD
VREFHIAVCCO [ 56 25 [ RES
VREFLAVSSO [ 57 24 [ P208
VREFLO [] 58 23 [ P205
VREFHO [0 22 [A P206
P005 [] 60 21 [A P207
P04 [ 61 20 [3 vee_uss
P02 [ 62 19 [ P814/USB_DP
Po01 [ 63 O 18 [7] P815/USB_DM
P000 [ 64 17 [ vSS_USB
C N e o 2T N2 Tee
O0O0O0000000000000
O - N m = 1] O - O @ ®© I~
£§5988558228558¢83%
aadaa < Q EE>adadaada
o x <
X S w
S g
o o~
o
~ -~
1.3 64 E> LQFP O E VEE
A B [} D E F G H
P212/ P213/
8 P407 EXTAL XTAL Xcout XCIN vcL P400 PO00 | 8
P815/
7 USB_DM P408 P409 vce Vss P401 P002 PO001 7
P814/
6 USB_DP P207 P410 P411 P403 P402 P004 P005 6
VREFL/
5 P205 P206 P208 |vSS_USB| Vss AVSSO VREFLO P0O03 | 5
P201/ VREFH/
4 P200 MD RES |VCC_USB| vcc AVCCO VREFHO PO13 4
3 P304 P303 P302 P107 P106 P103 PO15 PO14 3
P300/
2 SWCLK P301 P111 P113 P105 P102 P008 P006 2
P108/
SWDIO P109 P110 P112 P104 P101 P100 P500 1
A B Cc D E F G H

X 1.4 64 > BGA O E VEE

R01DS0413JJ0130 Rev.1.30
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RENESAS

Page 12 of 90



RA4E2 T—R L — b

1. =

P500 |
PO15 |,

P014

P013

P003
VREFH/AVCCO
VREFL/AVSSO

VREFLO

VREFHO |

P002
P001
P000

08/SWDIO

p
p
p

Exposed die pad

P402

P403

VCL
XCIN
Xcout

VSs
P213/XTAL
P212/EXTAL

. Exposed die pad &, VSS IZ#fiT 2 L& HELET,

vce

P409
P408
P407

"' P30o/sweLK

P814/USB_DP
P815/USB_DM

VSS_USB

B 1.5 48 E> QFN O E VEE

A B [} D E F
P212/ | Pty
P407 XouT XCIN P
0 EXTAL XTAL (o]l Cl 000
P815/ P201/
USB_DM P408 P207 MD VCL P001
P814/ VREF/
USB_DP P206 |VSS_USB| VSS AVSSO VREFLO
P200 RES [VCC_USB| VvcCC VREFH VREFHO
= JAVCCO
P300/
SWCLK P301 P302 P103 PO14 P003
P108/ P109 P110 P102 P101 P100
SWDIO
A B Cc D E F

©

B 1.6 36 EYBGADEVEE

R01DS0413JJ0130 Rev.1.30
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RA4E2 T—R L — b 1. 8=

‘| P108/swDIO

‘| P100
‘IP101
| P102

| vss
Jvee
Ip110
‘| P109

P300/SWCLK
P301

P302

P200
P201/MD
RES

P206

P207

PO14 | 2

P003
VREFH/AVCCO
VREFL/AVSSO
VREFLO
VREFHO

P02

P001 |

Exposed die pad

P000

VCL

XCIN

VSS
P213/XTAL
P212/EXTAL

vce

P407

E. XCIN [ QFN32 TIXfERTEE A, XCIN [ZERZEN L TVSSITERT IBENHY ET (TILFH V),
. Exposed die pad &, VSS IZHfiT & &2HELET,

1.7 32F>YQFN OEVEE
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RA4E2 T—H I — |k

1. =

Ll B
1.7 Inf—%
oy
#1.14 HF—K (1/2)
o R, AT A,
g 3 ? 8 8 |2avs. Fiiy SCUI3C/SPY
e o z @ z . CANFD/USBFS/
a 0 <} o (<} CAC 110 R—k SEREI Y AH SSIE/CEC GPT/AGT/RTC ADC12/DAC12
1 G8 — — — — P400 IRQO SCLO_A AGTIO1 —
2 F7 — — — — P401 IRQ5-DS SDAO_A/CTX0 GTETRGA —
3 F6 1 — — CACREF P402 IRQ4-DS CRXO0/AUDIO_CLK AGTIO0/AGTION/ —
RTCICO/GTADSM1
4 E6 2 — — — P403 IRQ14-DS — AGTIO0/AGTION/ —
RTCIC1
5 F8 3 E5 2 VCL — — — — —
6 E8 4 E6 3 XCINCGE?) — — — — —
7 D8 5 D6 — XcouT — — — — —
8 E7 6 D4 4 VSS —_ —_ — —_ —_
9 Cc8 7 C6 5 XTAL P213 IRQ2 TXDO/MOSIO/SDAO/ | GTIOCOA/ —
AUDIO_CLK GTETRGC
10 B8 8 B6 6 EXTAL P212 IRQ3 RXDO/MISO0/SCLO GTIOCO0B/ —_
GTETRGD/AGTEE1
1 D7 9 D3 7 \Yelo; — — — — —
12 D6 — — — — P411 IRQ4 TXDO0O/MOSI0/SDAO GTOVUP —
13 Cc6 — — — — P410 IRQ5 RXDO/MISO0/SCLO GTOVLO —
14 Cc7 10 — — — P409 IRQ6 — GTIOC1A/IGTOWUP/ | —
AGTOA1
15 B7 1 B5 — — P408 IRQ7 SCLO_B/ GTIOC1B/GTIW/ —_
AUDIO_CLK AGTOB1
16 A8 12 A6 8 — P407 — SDA0_B/ GTIV/IAGTIOO/ ADTRGO
SSIBCKO_A/ RTCOUT/GTADSMO
USB_VBUS
17 D5 13 c4 — VSS_USB — — — — —
18 A7 14 A5 — UsSB_DM P815 — — GTIOCOA/ —
GTETRGC
19 A6 15 A4 — USB_DP P814 — — GTIOCOB/GTETRGB | —
20 D4 16 c3 — VCC_USB — — — — —
21 B6 17 C5 9 CACREF P207 — SCK9/MOSIA_A/ GTIOC5A/GTIW/ —
SSILRCKO_A/ AGTIO1
SSIFS0_A
22 B5 18 B4 10 — P206 IRQ0-DS CTS9/SDA0_C/ GTIOC5B/GTIU —
MISOA_A/
SSIDATAO_A/CECIO
23 A5 — — — CLKOUT P205 IRQ1-DS CTS_RTS9/SS9/ GTIOC4AIGTIV/ —
SCLO_C/SSLA3_A AGTO1
24 C5 — — — — P208 — — GTOVLO ADTRGO
25 C4 19 B3 1 RES — — — — —
26 B4 20 D5 12 MD P201 — — — —
27 A4 21 A3 13 — P200 NMI — — —
28 A3 — — — — P304 IRQ9 — GTOWLO —
29 B3 — — — — P303 — CTS9 — —
30 C3 22 c2 14 — P302 IRQ5 CTS0/SCK9/ GTIOC4A/GTOUUP/ | —
RSPCKA_A/ RTCOUT
SSITXDO_A
31 B2 23 B2 15 — P301 IRQ6 CTS_RTS9/SS9/ GTIOC4B/GTOULO/ | —
SSLAO0_A/ AGTIOO0
SSIRXDO_A
32 A2 24 A2 16 SWCLK P300 —_ SSLA1_B GTIOCOA/GTOUUP —_
33 A1 25 A1 17 SWDIO P108 — CTS_RTS9/SS9/ GTIOCOB/GTOULO —
SSLAO_B
34 B1 26 B1 18 CLKOUT P109 — TXD9/MOSI9/SDAY/ | GTIOC1A/GTOVUP/ | —
MOSIA_B/CTX0/ AGTOAO
SSITXDO_B
35 C1 27 C1 19 — P110 IRQ3 RXD9/MISO9/SCL9/ | GTIOC1B/GTOVLO/ | —
MISOA_B/CRX0/ AGTOBO
SSIRXDO_B
R01DS0413JJ0130 Rev.1.30 .ZENESAS Page 15 of 90
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RA4E2 T—R L — b

1. =

LI
F1.14 HF—E (2/2)
< BR. AT L4,
4 g 2 8 S [sB9s. Ty SCII3CISPI
= & = & = 5 CANFD/USBFS/
Ei @ <] @ G |cac 110 H— SHEREIY A3 SSIEICEC GPT/AGTIRTC ADC12/DAC12
36 Cc2 28 — — — P111 IRQ4 SCK9/RSPCKA_B/ — —
SSIDATAO_B
37 D1 29 — — — P112 — SSLAO_B/QSSL GTETRGD/AGTO1 —
38 D2 — — — — P113 — — — —
39 E4 30 C3 20 VCC — — — — —
40 E5 31 Cc4 21 VSS — — — — —
41 D3 — — — — P107 — SSLA2_B AGTOAO —
42 E3 — — — — P106 — SSLB3 AGTOBO —
43 E2 — — — — P105 IRQO SSLB2 GTIOC1A/GTETRGA | —
44 E1 32 — — —_ P104 IRQ1 SSLB1/Ql02 GTIOC1B/ —_
GTETRGB/AGTIO1
45 F3 33 D2 — — P103 — CTS_RTS0/SS0/ GTOWUP —
SSLBO/CTX0/
SSILRCKO_B/
SSIFS0_B
46 F2 34 D1 22 — P102 — SCKO/RSPCKB/ GTOWLO/AGTO0 ADTRGO
CRX0/SSIBCKO_B
47 F1 35 E1 23 — P101 IRQ1 TXDO/MOSIO/SDAO/ | GTIOC5A/ —
13C_SDA/SDAO_D/ GTETRGB/AGTEEO
MOSIB
48 G1 36 F1 24 — P100 IRQ2 RXDO/MISO0/SCLO/ | GTIOC5B/ —
13C_SCL/SCLO_D/ GTETRGA/AGTIOO0
MISOB/AUDIO_CLK
49 H1 37 — — CACREF P500 — — GTIU/AGTOAO ANO16
50 G2 — — — — P008 IRQ12-DS — — AN008
51 H2 — — — — P006 IRQ11-DS — — ANO06
52 G3 38 — — — PO15 IRQ13 — — ANO13
53 H3 39 E2 25 — PO14 — — — ANO12/DA0
54 H4 40 — — — PO13 — — — ANO11
55 H5 41 F2 26 — P003 — — — ANO07
56 F4 42 E3 27 VREFH/AVCCO —_ —_ — —_ —_
57 F5 43 E4 28 VREFL/AVSS0 — — — — —
58 G5 44 F4 29 VREFLO — — — — —
59 G4 45 F3 30 VREFHO — — — — —
60 H6 — — — — P005 IRQ10-DS — — ANO005
61 G6 — — — — P004 IRQ9-DS — — AN004
62 G7 46 —_ 31 —_ P002 IRQ8-DS — — AN002
63 H7 47 F5 32 — P001 IRQ7-DS — — ANO001
64 H8 48 Fé 1 — P000 IRQ6-DS — — ANO000
. WL DA DIHFEITIE. _A. _B. _C. BLUD EVWSEEENMIMIATVET, ChSOEEEE. HEEDEY 4 THICIEER

TEFEY,

E 1

XCIN [£ QFN32 TIRERTEFE A, XCIN [FEHRZEN L TVSS (2R (TLFIY) THIREAHYET,
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RA4E2 T—R L — b 2. EXHIHFE

2. BRI
PR — T2 JEOMEE & i, BERA I L o TR 9,
FRIZREH DRV R Y | KA MCU OELKIFIEIZLL FORGETERINLTWET,
e VCC=AVCCO=VCC USB=2.7~3.6
e 2.7 = VREFHO/VREFH = AVCCO0
e VSS=AVSS0=VREFLO/VREFL =VSS USB=0V
o Ty=Top

210k, AU TEMERLTOVET,

{5l : P100 l O
;l/; C

Von =VCC % 0.7, VoL =VCC x 0.3
VH=VCC x 0.7, Vi=VCC x 0.3
BFHBEC =30 pF

21 AhE A S U TEREY

B S N D EFBLE V2 — 04 A L2 VORI FHARIEL, Rl RNBE ST 5 b0 T, 2L
PR A D DI, AT OBREN ﬁ%ﬁ%bf<téwo

21 IEREKER
£21  HEABAEE

ER SumL i By
BREE VCC, VCC_USB(#2) -0.3~+4.0 v
AHEBE BV LT hHR— FERED) Vin -0.3~VCC+0.3 Vv
ANEBE BV kLT hR— RED) Vin —0.3~+VCC +4.0 (5K 5.8) %
77 LYREREE VREFH/VREFHO -0.3~VCC+0.3 Vv
TrOUBRRE AVCCOUE2) -0.3~+4.0 Vv
7FRIANEE VAN ~0.3~AVCCO + 0.3 Vv
By (ERAE(ES) (24) (25) Topr -40~+105 °C
RELE Tetg -55~+125 °c

1. 7"R— F P100. P101. P205. P206. P400. P401. P407~P4111Z5V LS Y bR R— KT,

2. AVCCOB KLU VCC USB # VCCIZEHmL T &L,

3. M221.TjTaDEE] 28BLTIESL,

4. Ta=+85C~+105CHBEDNT 4 L—T 4« VIO HEICONTIE, BUEEROFTHAVEHLELEEW, T4 L—F o 2TEIF,
EEERALO-ODORFENLETEREEXTT .

A5 BMEREOLRIE. +85°CHE=F+105°CTY (HRITL D), ML, section x.x. Part Numbering ZZH L T FZ&LY,

R01DS0413JJ0130 Rev.1.30 .’(ENESAS Page 17 of 90
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RA4E2 T—R I — 2. BRI
[(EFRALDEE] BREXEREZEBATMCU 2FALIBEE. MCUDKABIRELZZCEMNHY FT,
+22 EEBEEH
RS A—4 SR & Min Typ Max Bify
BREXE VCC USB K {# FRF 2.7 — 3.6 \%
USB {f AR 3.0 — 3.6 Vv
VSS — 0 — \%
USB BRERE VCC_USB — VCC — V
VSS_USB — 0 — v
FrayERERE AVCCO(ED — VCC — Vv
AVSSO0 — 0 — V
F1. AVCCOZ VCCIZHEHLTLEEW, ADaVN—42BXUDAaYNAN—42%FRALTLWAWES. AVCCO i+, VREFH/VREFHO
inF. AVSSO ifiF& & U VREFL/VREFLO i FH#BM L I=E FITLAWLWTL £&Ly, AVCCO iHF & & U VREFH/VREFHO iHF %
VCC IZ, AVSSO ¥ # & U VREFL/VREFLO i F % VSS [CZEhEFhiER L T E &L,
2.2 DC %1%
221  TiTaDESZ
£23 DCHH
EH P2 Typ Max B4 RIEEH
HFRCYUY L avERE T — 125 °c High-speed €— F
=1 Low-speed E— K
1050(E1) Subosc-speed E— F

. Tj =T, + Bja x WHEBED (W) ERBESITLTLESL, CODEE, REBEEEH = (VCC - VQH) x Yloy + VoL X ZlpgL + Iccmax x

VCC T9,
1. BEREOLERE, 85°CHIL 105CTY (MRAITL D), RANBAERED LR 85CERLTLHIBAE, Tjmax IE 105CIZ4 Y
=4, ZAUSDBE 125CITHY £F,
222 1OV, ViL
#24 1OV, Vi (1/2)
EH <RIV | Min Typ | Max BAT
ADEE (o | FED#EEIRF EXTAL (V8o v o AA). SPI ViH VCC x 0.8 — | = \%
Sy khryYH (RSPCK #B&<)
ANHEFEE Vi — — |vCcCx0.2
<) I3C (SMBus) Viy 2.1 — |vcCc+36 (&
X 5.8)
Vi — — |08
R01DS0413JJ0130 Rev.1.30 .’(ENESAS Page 18 of 90
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RA4E2 7—5 &— b 2. BRI
=24 110 Vi, ViL (2/2)
HH 2RIV | Min Typ | Max B4
a3y bk bk |FED#EEF  |I13C (SMBus £ <) Vin VCC x 0.7 — |vecc+36 (& |V
YAANERE X 5.8)
Vi — — |VCCx0.3
AVt VCC x 0.05 — | =
5V kLS5 ki— RCENCES) ViH VCC % 0.8 — |VCC+36 (&
X 5.8)
ViL — — |VCCx0.2
AVt VCC x 0.05 — | —
Z Dt A HHFE) ViH VCC x 0.8 — |—=
Vi — — |veexo.2
AVt VCC x 0.05 — |—
R—k 5V kLT hR— (ECES) ViH VCC % 0.8 — |VCC+36 (& |V
X 5.8)
ViL — — |vcex02
Z DD A Ak FED ViH VCC x 0.8 — |-
Vil — — |veexo.2

F 1. P100. P101. P205, P206. P400. P401. P407~P411 (&t 12 thF) (CBA&EY % RES & & UEDHAEIRF
2 RTHALEBEDHEERIEFERS TNTOANEF
3. P100. P101. P205. P206. P400. P401. P407~P411 (&%t 11 #HF)
F4 RTHBALER—FERTRTOANEF
5. VCCH27TVREDHZE. 5V FLIT U FR—FDADEREIK, 36 VERBELTLESL, CO&SITLAENE., ERFENRE

T RRBEMNHYET. 5V LI Y FR— MIMERBRZFHLT DL S ICERNICHIEENE-HOTY,

R01DS0413JJ0130 Rev.1.30
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RAAE2 T—R L — k 2. EXHIHE
223 I/0O lonH, loL
%25 1/0Ion, lo. (1/2)
HH <RIV | Min | Typ | Max | BiGr
HRHMANER GHFOLOFHE) | 13CHT IIC @ £ — RO ot — = [30 [ma
IIC 77 R FE—KCEY |loL — |— [6.0 |mA
IC77RFE—FTS |loL — |— |20 |mA
2 (£4)
IIC High-speed E— F |loL — |— 3.0 |mA
(4)
#— k P004~P006, P008, PO13~ |— lon — |— |20|mA
P015, P201
loL — |— |20 |mA
K— k P205, P206, P407~P411 (& | {EERSHCE) lon — |— [20|mA
H7HT) - P P
FERE(E2) low — |— [40{mA
loL — |— |40 |mA
EERH(EY) loH — |— |-20 |mA
loL — |— |20 |mA
Z D ithd H HiiEFOES) EERSICED lon — |— |20 |mA
loL — |— |20 |mA
thERER(E2) loH — |— |-4.0 |ImA
loL — |— |40 |mA
HEEE () loH — |— [-16 |mA
oL — |— [16 |mA
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RA4E2 T—H I — |k 2. BRI

X

%25 10 Ion, loL (2/2)

HH S RIL | Min | Typ | Max | BiGr
FREANER WRFILEOHEAME) |I13C #HF IIC $Z#E— R(E4) loL — |— |30 |mA
IIC 77 R RE—KE4) |lop — |— [6.0 |mA
ICT77RAME—FTS |loL — |— |20 |mA
=z (X4)
IIC High-speed E— F |loL — |— |3.0 |mA
(X4)
R— + P004~P006. P008. P013~ |— loH — |— |-4.0 I[mA
P015. P201
loL — |— |40 |mA
R— k P205, P206, P407~P411 (& | |REREHCED) loH — |— |-4.0 |mA
& 7 iHF)
loL — — 40 |mA
thER & (E2) loH — |— |-8.0 |[mA
loL — |— |8.0 |mA
EERE)(E3) loH — |— |40 |mA
loL — |— |40 mA
Z DA 1 F 0ES) {EERECED) lon — |— [40|mA
loL — |— |40 |mA
hERE)(E2) loH — |— |-8.0 |mA
loL — |— 8.0 |mA
EEE@j(Ef}) IOH — — -32 |mA
loL — |— |32 |mA
FREAER (RIHFAHOKEKE) | £HNEFORKE Zlon — |— |-80 |mA
(max)
z|0|_ (max) | — — 80 mA

FE1. PmnPFS LYRAMAR— FEEBEEAE Y FTEEBBNBIRESN TN IEEDETY, EBRENBHEASL. T —TVI+I27
RAEUNAE—FTRESAETS,

F2. PmnPFS LYRAMAR— FEEBEEAE Y FTHEENBIREN TV IEEDETY, BRENBHEAS. T —TVI+I27
RAEUNAE—FTRESAETS,

FE3. PmnPFS LYRAMAR— FEBEEAE Y FTEEBNBIREN TV IEEDETY, EBRENBHEASL. T —TVI+I27
RAEUNAE—FTRESAETS,

4. SCLO_D. SDAO_D (&&t2#F). ChldIICH#EERIREDIETT,

E5.  AAR—+THSB P000~P003. P200 ZREFET,

(EALDZERE] MCU DEEMZ2HERT 576, HABRERXCORDEZBEALGWVELSIICLTLESL, FHHAERE,
100 ps ORICHAIL-EROFHEZEKRLET
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RA4E2 T—R L — b

2.8

RO

X

224 /O Vou. VoL. TDMD4FE
26 1/0Vou. VoL. TOMHORHE
PuR
IEH )| Min Typ Max Bify R EH
HABE 13CCE) VoL — — 0.4 \% loL =3.0mA
VoL — — 0.6 loL =6.0 mA
13C(%2) VoH VCC - 0.27 — — lon = 3.0 mA (PRTS.PRTMD = 0)
VoL — — 0.4 loL = 15.0 mA (PRTS.PRTMD = 1,
BFCTL.FMPE = 1)
VoL — 0.4 — loL =20.0 mA (PRTS.PRTMD = 1,
BFCTL.FMPE = 1)
VoL — — 0.4 loL = 3.0 mA (PRTS.PRTMD = 1,
BFCTL.HSME = 1)
VoL — — 0.27 loL = 3.0 mA (PRTS.PRTMD = 0)
R— k P205, VoH VCC-1.0 — — loH = -20 mA
P206. P407~ VCC =33V
P411 (&t 7 #HF)
(%3) VoL — — 1.0 loL =20 mA
VCC=3.3V
Z Ot HinF VoH VCC-0.5 — — lop=-1.0 mA
VoL — — 0.5 loL = 1.0 mA
AB)—UER RES [linl — — 5.0 pA Vin=0V
Vin =55V
R— k P0O00~ — — 1.0 Vin=0V
P003. P200 Vin = VCC
RY—=RF—hr)=% |5V LS bR ||t — — 5.0 pA Vin=0V
B (X TR BAR— b (R— Vin=8.5V
P100. P101 k&
<)
5V kLS bt — — 10.0 Vin=0V
IsHR— k (P100, Vin=5.5V
P101)
ZDHDR— — — 1.0 Vin=0V
(sR— k POOO~ Vin =VCC
P003. P200 %P
<)
ANTLT v TMOS |R—FkPO~P5, |l -300 — -10 uA VCC=27~36V
B P8 (K— k PO00~ Vin=0V
P003 & <)
SCLERY—R &L T|I3C(E) Ics 3 — 12 mA VCC =3.0~3.6V
BEETDHINT v TE Vin = 0.3 x VCC~0.7 x VCC
=
L
ANBE R— k P003. Cin — — 16 pF Vbias =0V
P014. PO15. Vamp =20 mV
P814, P815 f=1MHz
Ta =25°C
Z DD A HimF — — 8

1. SCLO_A, SCLO |
2.
i 3.

RABUNLE—FTRESAETS,
HERENE - (FIEEEBASBIR SN T LS I5E. TOMDHAHFOEESRL T LEL,

x4

B. SCLO_C. SDAO_A. SDA0_B. SDA0_C (&%t 6 iwmF)
I3C_SCL/SCLO_D. I3C_SDA/SDAO_D (&%t 2 imF)
PMnPFS LR 2 DR— FERBIEENE Y F TEEBENBIRIN TV IIBENETT ., BIRSNWEEBEENX. T —TV I D7

I3C_SCL/SCLO_D (1#%F), il IIC High-speed E— FBIREBDETT .
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RA4AE2 T—H# L — bk 2. ERBYEE
225 FIEBRERI VINMERR
F27 EMEERERFIVIALER
B
IEH oML | Min | Typ Max |fI |BEIEEHE
HBEERCED | High-speed | §ABE(E2) (F13) loct®) | — |— 61 mA | ICLK =100
E—FK MHz
CoreMark®(E5) (Z6) (E12) — |82 - PCLKA = 100
BEBEE—F  |TRTOEBYOvIRED. (1) — |35 |— "P"g'LZKB s
—_r S = =24=(X4) =
aA—FRIE75 v anisET MHz
(E12) PCLKC = 50
FTRTOEDY Oy o HEH. (1) — |91 — '\P"(E'EKD 100
I—FR73 v ahibEFiED -
(Z6) (E12) MHz
FCLK = 50
A1 —FE— ROES) — | 5.3(6) | 420%7) MHz
(£12) (£13)
BGO BEfE |T—4 739> aPE — |s -
iéé VAN
DEMA A—K75vvaPE — |s —
Low-speed E— R(E5) (£10) — |18 — ICLK = 1 MHz
Subosc-speed E— K(E5) (£11) — |16 — ICLK =
32.768 kHz

YIRHITFTRAUNAE | SNZCR.RXDREQEN = 1 — = 35 —

—F SNZCR.RXDREQEN =0 — |14 — —

F4—TFY | RH i34 SRAM, USB L ¥ 12— LBRHEBADE — |16 96 PA | —

Jbrozx7 |REKHY

P

250 [sRAM. USB | AT—+>uty FEB. EEE P PYY —

Loa—L | EOMEEEN

~DER

igﬁbg RI—A2 Yty FEE., K4S — |42 20.4 —
BEHREEED

RTC. AGT & | {B3&EA > F v TH#IRES (LOCO) & — |45 — —

eI FArF
& CL K&EFIRFERAR — (1.0 — —
124 CL K BB IR FE A — |14 — —

TA—TIITLIITREVNADSEDE (4125 v>a1hL |IrusH — [160 — mA |—

REDA 5y ahlbrb s R (E8)

A4 vahLl |ErusH — |1.0 — uC | —
VEDIRILF—
(:x8)
7+OsEE |12 Ey k AD T Alce. — |os8 1.2 mA | —
Sk
R BEL LY AlRerr [ 0.1 02 |mA|—
DIAZHER (121=y FHY) AMP H A% L — |02 0.6 mA | —
AMP HHH Y — lo7 1.5 mA | —

A/D. D/A G (£1=y ) — |05 1.0 mA | —

AR INfE— KD ADC12, DAC12 (£a=vy b) (E9) — |04 6 PA | —
HEBRER|(12EY FADE#A (A=v +0) AlIREFHO — |70 120 MA | —
(VREFHO) - - —

12 Ew ~ AID EHFHE (=2 ~0) — |0.07 0.5 pA | —

28NS E—RFDADCI2 (L= k 0) — 007 |05 pA | —

USB 81468 | ZILRE—F UsB lccusers | — | 4.0 10.0 |mA |VvCC_USB

i

E1. HEEREFIIRTOHAHRFEEATMREIZLT, SHICHBTILT Y TMOS #4 JIREIZLEBGEDETT,

2. BAB#EEC/Ov IR EBINIRETHALE Lz, BGOBEIFEENFEA,
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RA4E2 T—R L — b 2.8

RO

X

3. oo k. FEORIC LA >T F(ICLK) ISRELET .,
Icc Max. = 0.24 x f + 37 (High-speed E— K TORAEI1ER)
Icc Typ. =0.07 x f+ 2.75 (High-speed E— F TOREEER. TXTOREDY O v o HED)
lcc Typ. = 0.1 xf+1.71 (Low-speed E— k)
loc Max. = 0.05 x f+ 37 (R —FE—K)
4. BGOBMEIEEFEFNFE R A
5 CoORETEH. B~ Oy ESHGIXEFELESNATOEY ., BGO BIEFEELFEEA,
6. FCLK. PCLKA. PCLKB. PCLKC. PCLKD [&. 64 %2/& (1.56 MHz) IZSRE SN TWLET,
7. FCLK., PCLKA. PCLKB. PCLKC. PCLKD (. 64 2/ (3.125 MHz) [CERE SN TLVET,
8. HEE
9. AMCUMNY I FIIFREUINAE—FDIFAEEIEMSTPCRD.MSTPD16 (12 EY FAD A VN—20EPa—ILA My TE
v k) BEDa2—ILR by TREDEE
¥ 10. FCLK. PCLKA, PCLKB, PCLKC. PCLKD [%. 64 %8 (15.6 kHz) 2B EShTLET,
£ 11. PCLKA. PCLKB. PCLKC. PCLKD [&. 64 2/ (512 Hz) ICERE SN TWET, FCLK [E, ICLK LRI CREEETY .
712, PLL 5 HEKR% = 100 MHz
7 13. PLL 8 HEKR% = 200 MHz
%28 Coremark 5& U/ —TILE—FER
HE D2%Z /7 Typ By p: -0
EBERE Coremark B #E(£2) (£3) lcc 82 HA/MHz ICLK = 100 MHz
PCLKA =
BEE—F TRTOREDY A 91 PCLKB =
v WNEH. Fv PCLKC =
vialdtr. (1) PCLKD =
a—FE75v> FCLK =
1hBEFED) 1.563 MHz
(E3)
TRTOREZY B 93
v DE, Fv
valdt 7. (1)
a—FKFE7239%
1 5AT0E2)
(E3)
1. HEERERIRTOEARFEEARKEICLT. SHICHETILT v T MOS 4 TIREIZLIIGEDETT,
2. COWRETHE., AO#E~ADI DYV ESHBIEELENATOET, BGOBERFXEFEFLEE A,
3. PLL HAAKE = 100 MHz
100.0
10.0
<
E
O
Q
1.0
-40 -20 0 20 40 60 80 100
0.1
Ta (°C)
BRFHEICHFTETRA MU TILOFEHE (T FL)
----- BERFHBECHETETRA MU TILOFEHE (LR)
X 2.2 VYIRIITREVINS E— FEORERTE (8FT—4)
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RA4E2 T—H L — 2. ERAETE
1000
100 e
< =
g
10
1
-40 -20 0 20 40 60 80 100
Ta (°C)
MEFMIZHSTE2TRA MU TILOTHIE (2 FIL)
----- BOSECEFETR ML TILOFEHE (LER)
2.3 FA4—FITFRITTFTREVNA E—FEOEBEKRENE. R4/ SRAMBELUVUSB LY a—A
BHB~AOERMERHY (BET—4)
100
S N AN S—
2 10
ol
1
-40 -20 0 20 40 60 80 100
Ta (°C)
—— HWRHMAECHTETRA MU TILOFHE (2 FL)
----- HETECHTETFR M TILOFEHIE (LR)
2.4 FA4—TIIT P ITFTRRA NS E— FEOBEKEFE. SRAM 8&LUTUSB L ¥ a—LBEHE~D
ERHREL, K7 —F 2Vt y FEK. EEETOMEED (3ET—4)
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RA4E2 T—4 L — b 2. EXRMFHE
100
< e
= 0 o hadatiat
§ ____________________________ ‘4—_/”_/
1
-40 -20 0 40 80 100
Ta (°C)
MESHZHITETRA M S TILOFEHE (S FL)
''''' BEEMIZBITE2TA MU TILOEHE (LR
2.5 TA4—TFYIYIT DT TRE VI, E— FEDBEKREYE. SRAM LUV USB LY a—LIKRHEE~AD
ERHHELE L, D —F 2V tEy FEK. EEEEIEEED (8ET—4)
226 VCCULLEMY ALTHAYFERE Y v TILEKS
#£29 IBERYAETHYGROEHE
IEH %% 1) Min Typ |Max |Bifr | AEEH
VCC UL EAYRER |EFHEEE=40"Yty MED srvce 0.0084 |— |20 |msNv |—
BEBEEEE=20Yty LA 0.0084 |— |— —
SCI/USB J— kE— R(ED 0.0084 |— |20 —
VCC iL b T At Y A Sfvcec 00084 |— |— |msv |—

1. J—bFE—FBEIX. OFS1.LVDAS Ev rD{EIZHAND BT, EEEZZ20HDDY Y MIEHTT,

£210 ALERYAETRYBEE Y Y FIVEAREEE

)y FIVEEIX.VCC LR (3.6 V) &R (2.7 V) DEERN T, R v TLEREK fr veo) M-I RENHY FT, VCC EEA VCC+10%
ZHZP5EE, HFEEEEHILENY I HTHY GE d/dVCC ZRmf-IBENHY ES,

IHH SuRIL Min Typ Max By R EH
HERYYTILER | (vce) — — 10 kHz 2.6
b4 V¢ (VCC) =VCC=x0.2
_ — 1 MHz 2.6
Ve (VCC) = VCC x 0.08
_ — 10 MHz 2.6
V, (VCC) = VCC x 0.06
HREELEHIL |dt/dVCC 1.0 — — ms/V VCC ZEAS VCC+10% %
ERY T ETAH Bz554
Y A&z
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RAAE2 T—R L —k 2. EXHIFE
<«— 1/ frvco)
A
VCC m Vrvee)
A
2.6 1) FIVER
227  EMEFM
D s va RE (T)) ORKEIE, 122.1. Tj/Ta DEFE] OEEZBZRNE LTI EEN,
Tjlx, UFOWFhroXTHESET,
o Tj=Ta+0jax RHEE
o Tj=Tt+¥jtx RIHEEN
- Tj: VyrrvasikE (°C)
— Ta: APMIRE (°C)
— Tt: 7 — A L@ geEiRE (°C)
- Gja: [y rar] - TEM BOBIEH (CC/W)
- VYjt: [Py rvar) - =2 L) MoBEEst (°C/w)
o WMIHEE =B x(V—7 B+ XA v 7 EIR)
e 10DV —7&Efi=2 o % Vor)/ B + X (Ioh| * [VCC — Vonul) / EIE
e I0DHAF v 7 EFR=210 (Cjp+ Cload) X [0 DAA v F o T AP x BIE
- Cijp: ANBEE
= Cioad : BB E
fja & WitIZ OV TIE, £ 211 #BBL TS,
#2111  BMER
b= Rybr—o Pz Ik ) B | RIEEH
2K 32 £~ QFN (PWQNO0032KE-A) Bja 36.8 °C/W |JESD51-2 5KV
48 E > QFN (PWQN0048KC-A) 29.7 21&1
64 £ > LQFP (PLQP0064KB-C) 41.3
36 £ > BGA (PLBGO036KA-A) 53.7
64 E > BGA (PLBG0064KB-A) 51.6
32 £~ QFN (PWQNO032KE-A) Wit 0.36 °C/W |JESD51-2 8L U
48 E > QFN (PWQN0048KC-A) 0.27 2&1
64 E > LQFP (PLQP0064KB-C) 1.39
36 E > BGA (PLBG0O036KA-A) 1.70
64 £ > BGA (PLBG0064KB-A) 1.70
EAL 1{5\:1 4 BERERBOEEBETY, MERE. RIROBROY A XL >TELYET, #MlE. JEDEC HEE3BL TS
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RAAE2 T—R L — k 2. BRI
2.2.7.1 lccmax DETEHA K
Far=y FOHEEENERK212ITRLET,
£212 K-y IrOHEEEN
SA4FIvIER MCU B b EFE
)—9EHR FALY ATy b= | [MHZz] [uA/MHz] [mA]
—UER TR LDO H& U =7 | Ta=75CHE) — — 25.10
=2 Ta = 85°C(*¥3) — — 30.64
Ta = 95°C(#3) — — 35.90
Ta = 105°C(%3) — — 41.60
T4 I vIER CPU 75v2aB&U | Coremark BIfE 100 57.151 572
SRAM & D EE
FEiBa=v b 24< GPT16 (4ch)E4) | 100 5.653 0.57
POEG (4 ¥’ )L—7) | 50 1.171 0.06
(Cx4)
AGT (2ch)(E4) 50 3.967 0.20
RTC 50 2.711 0.27
WDT 50 0.635 0.03
IWDT 50 0.261 0.01
BEM>57z— |USBFS 50 4.969 0.25
A SCI (2 Fx®JL) |100 5.607 0.56
(E4)
13C 100 8.483 0.85
CANFD 50 2.680 0.27
CEC 100 0.213 0.01
SPI (2ch)(E4) 100 5.739 0.57
SSIE 50 2.831 0.14
70U Hee ADC12 100 2.229 0.22
DAC12 100 0.301 0.03
TSN 50 0.277 0.01
ARV YDy ELC 50 0.562 0.06
€¥alyTa TRNG 100 0.013 1.27
F—5mE CRC 100 0.363 0.04
DOC 100 0.133 0.01
SRT L CAC 50 0.777 0.04
DMA DMAC 100 5.771 0.58
DTC 100 4.843 0.48

1 EEERAICE o TRIESATUHET,

2 LDOHLULY—IF. IBEELFa2L—2DERE. MCUDY =V ERTT,
hIE. Ta DEEICH > TRRSKFTS,

F3. BERAED®H. A(Tj]-Ta)=20CEAEENET,

T4 FAYRLIEFERFAZY FTEDHEBERERDDICIE. BRIMAIZF v R, JIL—TH, FrFazy TRV ET,

K=y FOBWEOMEAZ K 2.13 IR LET,

R01DS0413JJ0130 Rev.1.30
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RAE2 T—R L — b

2. BEXHIFHE

X

F213 £a=—v FOEMEOBE

BAFIRL R EiEDRE

GPT BEE— KA, OCFYHFEPWM E— RIZCHRESATULET,
GPT /' PCLKD TEIEL TLET,

POEG EPa—ILRAFYTEY FDI YT OHETVET,

AGT AGT A PCLKB TEifEL T &S,

RTC RTC A'LOCO TEIEL TLVET,

WDT WDT #' PCLKB TE#ifEL T &ET,

IWDT IWDT A% IWDTCLK TEIEL TLVET,

USBFS xS A TN IERICERESNATVES,

USBFS A7 LA E— FE5i% (12 Mbps) AL TEELTLVET,
scl SCIA Ry RMKXE—RFTT—42 X ELTLET,

13C BIEIT+—Y EMNIBC AR T+ —T Y MZRESATLET,
BCHIYRAE—FTT—R2EEELTVET,

CANFD CANFD A EILTTFRARE—KRK1TT—2&£ZELTVHET,

SPI SPI E— KA SPI BI{F (4 #8=0) ICBRESATULET,
SPITRRA /AL—TE— RATREE—FIZHRESNATLET,
SPIMN8 Ey MEDT—2ZZEELTVET,

SSIE BIEE—FATRZICHRESNTVET,
SRAFLT—REMNR2 Ey MIBRESATHET,
F—AJT—FEMN20EyY FMZBRESATHETS,

SSIEMI2S 7+—< vy b 2FEALTT—2ZRELTVET,

CEC CEC &1~ 0w A CECCLK IZREEShTUWET,
CECHNy A IRy  &TF—2 7Ry EEZELTVET,

ADC12 SEREIX 12 Ey MEEICERESNET,

F—HALORAHAD EREMBEE— FICBESLTOET,
ADC12 A7 F AT AN EEHZERAF vV E— RTEBRLTULET,

DAC12 DACI2 AR DN ET— 2 LR L EDEHETH>TLET,

TSN TSN AEIEL TLVET,

ELC EC21—LAMYTEY RDIIVTDHEFTVET,

TRNG TRNG AEL b UL TTFRAMEERTFLTVET,

CRC CRC A 32 Ew k CRC32-C ZIEAFHFALTCRC a—FZ4ERMLTWET,

DOC DOC N TF—AMEE— FTEELTLET,

CAC BIERRI Oy 2N PCLKB ICHRESATULET,

BIEEE I Oy 2N PCLKB ICHRESATULET,
CACH/ Oy Y ERBBEELZAELTLET,

DMAC EXTF—20OEY FEMN2EY FMIBEENTOLET,
EREE—RFAJOVIEEE—RIZRESATLET,

DMAC A% SRAMO 25 SRAMO [2T7—42 #8535 LTULVET,

DTC EXT—20OEyY FEMN2EY FMIBEESATVET,
ERXE—FAJOVIEZRE—RIZRESATLET,

DTC A% SRAMO A5 SRAMO [ZF—2 285 L TLVET,

2272 T, OFEH|

Al dIA

e Ry /r—64 ¥ LQFP : 0ja=41.3 °C/W

e Ta=100°C

® Jcocmax =40 mA
e VCC=3.5V (VCC=AVCCO=VCC_USB)
e Ipgy=1mA, Vog=VCC-0.5V, 8/

R01DS0413JJ0130 Rev.1.30 RENESAS
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RA4E2 T—R L — b

2.8

RO

X

e Ipp=20mA, VoL =10V, 67

e IpL=1mA, VoL =05V, 87

e Cj,=8pF, 8 ">\ AJJJEHH =10 MHz

® Cioad =30pF, 8 ">\ HJJJE¥E % =10 MHz

IODYY—oER =2 (VoL xloL)/ BE+Z ((VCC - Von) * lon) / BE

=(20mAx1V)x6/35V+(1mAx05V)x8/35V+((VCC-(VCC-0.5V))x 1mA)x8/3.5V

=34.29 mA +1.14 mA + 1.14 mA
=36.6 mA

ODHEA+ 299 E =210 (Cin+ Cioad) X 10 DRA v F U7 K x BE
=
JIL
= ((8 pF x 8) x 10 MHz + (30 pF x 8) x 10 MHz) x 3.5 V
=10.6 mA

WHEBEN =EBEx (V—VER+FAFTIVIER)
= (40mA x 3.5V) + (36.6 mA + 10.6 mA) x 3.5V
= 305 mW (0.305 W)

Tj =Ta+06jaxEEEA
=100°C + 41.3°C/W x 0.305 W
=112.6°C

23  AC fi%

2.3.1 P&
#£ 214  High-speed E— FIZH 1T 2BERREDE

15H S vRIL | Min Typ Max By
BER R SRFLHOYY (ICLK) f — — 100 MHz
BBEa—)LYyavY (PCLKA) — — 100
EDES 21— av%H (PCLKB) — — 50
BIES 12— Ay (PCLKC) ) |— 50
BEES 21— Ay 4 (PCLKD) — — 100
IS5y a4 U8 TT—R S Ay Y (FCLK) o |— 50
1. 759l arEYDOTOTSIEIUY A L—R, FCLK X4 MHzZ L LD B BB TRITTIHENHY 7,
2. ADC12 M. PCLKC EE#IE 1 MHz UETHITAIERY £ A,
#* 215 Low-speed E— FICHIT5EFRARHDIE
IEH < VARV | Min Typ Max By
ENERIR SR SRTLYBAYY (ICLK) f — — 1 MHz

BBESa—)LY Ov% (PCLKA) —

BBEYa—)ILYRAvYH (PCLKB) —

EIECa—/IYOv% (PCLKC)(E2) —(%2)

BBESa—)LY Ay (PCLKD) —

I5yvaqveIz—RY Ay Y (FCLK)E) —

1. ISyvarEYDOTOTS L M4 L—RIE, Low-speed E— FTIEHFRAISAhTLERA,
2. ADC12 M. PCLKC BlE#IE 1 MHz U ETHITAIER Y FH A,

R01DS0413JJ0130 Rev.1.30 RRENESAS
Dec 6, 2024

Page 30 of 90



RAAE2 T—HR L — 2. EXHIHFE
216  Subosc-speed E— FIZH T 2 BI{EB KRB D(E
RE < 2RIV | Min Typ Max Bfy
ENERIIR K SRTLYBAYY (ICLK) f 29.4 — 36.1 kHz
BBES2—Ls 0w (PCLKA) — — 36.1
BEBES 2a—% av4 (PCLKB) — — 36.1
FESBELa—Lo0y4Y (PCLKC)ED — — 36.1
EiEL1—LY 8y % (PCLKD) — — 36.1
IS5vyiad YR ITT—RS Oy Y (FCLK)ED 29.4 — 36.1

1. I5Sviar®UOITOTS L A4 L—RIE, Subosc-speed E— KTIHHFAESAhTWWER A,

F2. ADC12[FERTZFEEA.

23.2 AR G-

£217 HI/DVIRRBFUNOIDVIRLIDT (112)

IEH S vRIL |Min Typ |Max Bify | Al gt
EXTAL 4ME84 O v & A 144 & JLEERA tExcyc 4166 |— — ns |E27
EXTAL 44882 B v 2 A A High L NJL/3)L X 1ig tExH 1583 |— — ns
EXTAL 44882 By o AH Low L AL/ L X IE texL 1583 |— — ns
EXTAL #1884 0w £ 315 EAYY BERS texr — — 5.0 ns
EXTAL 9889 O 9 35 TH' Y FfF tex — — 5.0 ns
A Y0 RIRSFE IR fmaIN 8 — 24 MHz | —
A Th 0y RRRTEGHEER k@) ) tmaNoscwT | — — —(ED)  Ims 238
LOCO ¥ O v 4 #iREHHK fLoco 29.4912 | 32.768 | 36.0448 | kHz | —
LOCO ¥ B v ¥ #iR% 7E ¥ K tlocowt |— — 60.4 s 2.9
ILOCO ¥ A v 4 RIRE K fiLoco 13.5 15 16.5  |kHz |—
MOCO % O v 4 RiRE K Fumoco 6.8 8 9.2 MHz | —
MOCO 7 B v ¥ RiRR E FFHEEFE tmocowt | — — 15.0 pus | —
HOCO ¥ O v RIFBFHIRE R | FLL 2 L fuoco16 15.78 |16 16.22 |MHz|—20 < Ta < 105°C
fuocots 17.75 |18 18.25
fiocozo 19.72 |20 20.28
fuocots  |15.71 |16 16.29 -40 < Ta < -20°C
fuocots 17.68 |18 18.32
fiocozo  |19.64 |20 20.36
FLL %Y fHoco1s 15.960 |16 16.040 40 < Ta < 105°C
I8y ERBFEER. £50
fhoco1s 17.955 |18 18.045 ppm TF .
fuocozo | 19.950 |20 20.050
HOCO 4 B v & S{R &R & 5 1A R (E2) tHocowt |— — 64.7 M |—
HOCO EVU# KT v 4 — —_ 185 — ps |—
FLL %3 R trLLwT — — 1.8 ms |—
PLL & O % &% foLL 100 — 240 MHz | —
PLL & O v % SR %R FE A1 RERE toLLwT — — 174.9 |ps 2.10
PLLEUA RS w4 foLL = 120 MHz | — — +100 |— ps |—
fpLL <120 MHz |— — +120 |— ps |—
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RA4E2 T—H I — |k 2. BRI

X

*®2.17 YO0y RERUNODIOYIEALZIDY (22)
EH S URIL  |[Min Typ |Max Bify | BlEEH
PLLAVSA—LS YA — — +300 |— ps | #ARE : 1 ps, 10 us

F1. A OOV IRERERET HIHE. RIRSA —HICRIRFEZHERL . TOBRREHERRRERME LTHEALTIESL,
MOSCWTCR LYo R4 %, HRELLICREL TS,
Ay IBEERIET H1-8HIC MOSCCRMOSTP E MREEEE LT, OSCSFMOSCSF 235U M 1 THSH - & EHER
LThoAM ooy RRFOERAERIBLTIES L,

F2. Yty MREOHERM S HOCO RIREIRE (froco) NENMEREIFHEREIET 2 F TORRETY .

%218 HIJH/BvI/REROIBVIESLAZIVY

15H % % Min | Typ Max | BifiT | BIESEH

I8y EKE fsus — 32.768 — kHz |—

Y I 0y Y RIRREFEERE tsuBoscwT — — — S 2.1
(1)

F1. IOV IORRBERET H5E. REF A —NICRIRTFMEEHEDIL. TOBREHERRRERME LTEAL TS,
IOy HEEMIAT 57-%IZ SOSCCRSOSTP Ev MEEEZZRELL, 447/ 0y I RIETERMA+IEBL T
MoY IOy RIRFOEAZFBLTEEWD, RENEHEO2FEHELET,

txH txe

[ vccx0.5

EXTALSVERZ By 7 A

2.7 EXTALAES 2 Oy AhRA 3045

MOSCCR.MOSTP \

£

tmaiNnoscwT N
X 2.8 A0y RIEBBRS S VY
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RA4E2 T—4 L — b 2. EXRMEFE
LOCOCR.LCSTP _\
tLocowTt
Locoy awy¥ % \ / \ /
2.9 LOCO Y Oy #iRBARE A I 25
PLLCR.PLLSTP _\ ) )
tPLLwT
OSCSF.PLLSF
[(& [(¢
PLLZ B w4
B 2.10 PLL ¥ By ) RIRBEBARAA I VT
SOSCCR.SOSTP _\
R RJ
P tsusoscwr R
sa5m00 Iawa
B 2.11 Y7o 0y O RIEFABEA I VT
2.3.3 Yy hR2AZ2Y5
= 2.19 ey F24 225 (112)
IEH SRV [Min | Typ | Max | BT | BIE &
RES /\JLRIF NI—F> treswp 0.7 |— — ms 2.12
FT4—TIITFITFTREVNAE—F tReswp |06 |— |— ms |K 213
VI b9z FTARAINALE—F, Subosc-speed E |tresws [0.3 |— |— ms
—F
LEELS tRESW 200 [ — — MS
RES fiZ R 0 15105 MH tReswt |— [37.3(41.2 |pus 212
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RA4E2 T—H I — |k 2. BRI

X

& 219 ey ha24 305 (212)
IEH S UARIL [Min | Typ | Max | BifE | FIESH

RE) £y HRRRE O R tRESW2 — 324 |397.7 |us —
(IWDT Uty b, WDTUEY b, VI +Dz7Y)EY b, SRAMNNY T4 ITS5—EY
k. SRAMECCTS5—U+ty k, NAYRAMPUIS—1tv bk, TrustZone T5—+
Yk, FruanNYyF4ITS5—1ty k)

VCC 1 VCC,:,min ”

—
RES . 1
< i »

NE £y MMES Resne ——
(Z7OT4 jLOW) I (4
trRESWT
2.12 VCC A Vpor EEL ELVMEFXBZ 5FEHTTHD RES lHFAAZAZI VT

treswp, trREsws, tRESW

—ﬁ' e
RES 1

A& £y MES

(7974 TLow) \

I
R2J 2y

trRESWT
B 2.13 Uty hAAZAZIVT
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RA4E2 T—H I — |k 2. BRI

234

DIAODTVvTRALZIYT

£220 EBHEBEAE—FLHLOERIAZIVT

IEH oL Min | Typ Max BT | AIESH
YIRIITFRAY (AU IRRE | VRATLIAYIY—RIEA | tegymcE3) [ — |2.1 2.4 ms |E2.14
NAE—FAODDOE |ITKREBFEER | 1200y RIFECE) ERIRED
JREFREICED - AL
SATFLIAYYI—=RIEF | tggypclE) |— |22 26 ms |cd.
ARy FEiRFEERAL
= PLL(E)
A0 I EER | VATLIAYIY—RIEA | tepyexE) [— |45 125 us
SHEIAYIEAN |4 2H 0y RRHE
SATFLIAYYI—=RIEA | tggypelEd) |— [ 170 255 us
Arony ) FEiRFEERAL
t= PLLGES)
CATFLYAYYY=RIEHToOY 7%?}1%%%(;16) tSBYSC(EH) — (07 0.8 ms
(E1)
RF LY A Y Y —R(E LOCOUET) (£11) tsgyLo®1® | — (0.7 0.9 ms
SRFLHOYHY—RIEHOCO ¥ 0w 4 FiREE) | tggypolE™ | — |55 130 us
YRFLYAYYY—RIEHOCO ZEM L1 PLLEI | tggypyE13) | — | 175 | 265 Hs
YAFLY A VY Y—REMOCO 7 0y J ERBE | tegyyo*1 | — |35 65 us
F4—7FY7T7 b+ |DPSBYCRDEEPCUT[1]=0 & & U tpsey — (038 |054 |ms 2.15
FRAA U4 E—F | DPSWCR.WTSTS[5:0] = 0x0E
B OWREM DPSBYCR.DEEPCUT[1] =1 £ & U tpsey — |o055 073 |ms
DPSWCR.WTSTS[5:0] = 0x19
F4—TYVIT I T RE NS E— FIRR B LR tbsBYwT 56 |— 57 teye
YIRYITREY | YRFLY O VS Y—RA HOCO (20 MHz) DIBE(E  |tenz — | 350%12)| 70(E12) | ps 2.16
NAE—FM5RX |High-speed E— F
T FAgym
ﬁ% K~ OB SRFLYOYHY—ZH MOCO (8 MHz) DIEEIE | tgnz — [ 116E12) | 146£12) | ps
High-speed £— F
1. BEREBREE. SRATLVOYIY—RIZEYRESIAET ., BHORKRBNEBL TLSIEE. BREBEAIIUTOHERXTRELE
ERS
BEBERE = XATLYAOY I Y—RELTORBEBROEIRER + 77 T4 TARIRBORE tSBYOSCWT - Y RF LAY I D
tSBYOSCWT + 2 LOCO H#4 7 JL (LOCO AEIfEL TLVH154A) + (Subosc AAFIRAAD MSTPCO=0 (CAC ECa—ILEL) ®
5E)
F2. KEOEEREMN24MHz (A 27Oy FERYTA a2 FO—LL SRS (MOSCWTCR) A1 0x05) T, M DAERY O v s D5
AREDS bmBIRELREN 1 DEE
E3. PLLOEKREA 200 MHz (A 25Oy I EERYTA a2 bO—LL SRS (MOSCWTCR) A1 0x05) T, MDOREBZ Oy I D
SAREDS bRILARELEN 4 DGEE
T4 SNERIOVIOBEEMN24MHz (A4 2Oy RIEEY TS b3 FO—ILL TSRS (MOSCWTCR) A% 0x00) T, M DMERY O
VI DHREREDS bt KELEL 1 DHE
5. PLLOEKREA 200 MHz (A 25Oy I EERYTA a2 bO—)LL SRS (MOSCWTCR) A1 0x00) T, MDOREBZ O v I D
SAREDS bRILARELEN 4 DEE
6. 790y RIRBORKMAN 32.768 kHz T, N ORI/ OV I DHREAREN S bHRHLRXELE N 1 DBE
7. LOCO BE#A 32.768 kHz T, M ORE/ AV Y DHAARED S bt RELEN 1 DHE
8. HOCO FAE#A 20 MHz T, N DOREI/ OV I DREREDN S bRHRELREN 1 DHEE
9. PLL ORKEA 200 MHz T, MDA/ OV I DHRRARED S b RELREN 4 DEE
7 10. MOCO FAE#A 8 MHz T, N DOREY AV I DREREDN S bRHRELEN 1 DHEE
3 11. Subosc-speed E— KTI&, #7570V EIRBFLILLOCOFY I FITTFTREUNAE— FTHRIRZHELETT,
3£ 12. SNZCR.RXDREQEN Ew M 0D EE, UTOREAERERBEME LTEBMENET, 16 ps (Typ.). 48 ps (Max.)
713, BIREFMAEIEL. tSBYOSCWT +tSBYSEQ DX TEHETEET, I blE, ROBEERXTRETEET, n[FAFI/ OV I OHEARE
DA, RBRELEMNERSINET,
DA 9T THE |Typ Max BAT
] tSBYOSCWT tSBYSEQ tSBYOSCWT tSBYSEQ
tSBYMC (MSTS[7:0]*32 + 3)/ |35+ 18 /fICLK + 4n/fMAIN | (MSTS[7:0]*32 + 62 + 18 /fICLK + 4n / fMAIN | ps
0.262 14)/0.236
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RA4E2 T—4A ¥— k 2. BRI
DA 9TvTHE |Typ Max Bify
M tSBYOSCWT tSBYSEQ tSBYOSCWT tSBYSEQ
tSBYPC (MSTS[7:0]*32 + 35+ 18 /fICLK + 4n / fPLL (MSTSJ[7:01*32 + 62 + 18 /fICLK + 4n / fPLL us

34)/0.262 45)/0.236

tSBYEX 10 35+ 18/ fICLK + 4n / fEXMAIN | 62 62 + 18/ fICLK + 4n / fEXMAIN | us
tSBYPE 135 35+ 18 /fICLK + 4n/ fPLL 192 62 + 18 /fICLK + 4n / fPLL us
tSBYSC 0 35+ 18 /fICLK + 4n / fSUB 0 62 + 18/ fICLK + 4n / fSUB us
tSBYLO 0 35+ 18 /fICLK + 4n / fLOCO 0 62 + 18/ fICLK + 4n / fLOCO us
tSBYHO 20 35+ 18/fICLK + 4n/ fHOCO |67 62 + 18/ fICLK + 4n / fHOCO |pus
tSBYPH 140 35+ 18 /fICLK + 4n / fPLL 202 62 + 18 /fICLK + 4n / fPLL us
tSBYMO 0 35+ 18/fICLK + 4n/fMOCO |0 62 + 18/ fICLK + 4n / fMOCO | us

FiReR ﬂ
(YRFLHAYY) | |
" tsevoscwT | tsBysEQ "
iR
(YRF LY 05 |||||
A
IRQ R
YILIITFTRBUINLE—F
tseymc, tseyex, tseypc, tseypE,
tseypH, tseysc, tseyHo, tseyLo
DRT LY AV OFEEREFEEESRNGE
RS —l B
(YRFLHAYY) || | | |
tseyoscwt " tseyseQ
(RTLHOYT LS rd
tsByoscwt _
ICLK | —l « | |
A
IRQ «
I RS IFREUALE—F
tseymc, tsBYEX, tseypc, tsBYPE,
tseypH, tsBysc, tseyHo, tsByLO
SRT LAY LUNORIRREFEIBESIRVGS
B 2.14 YILIDITRAVINA E—FRBRAAZVYT
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RAAE2 T—4 Y — b 2. BRI
wrw [ | ] UL
% —
IRQ * 0
TA—FTVIrozT 4 %
RANA Y k
(7% 74 TLow)
REU £y b K
(7% 71 TLow) §
FTA—TIITFITREVINAE—F
) tosey ]
> < tosBywt
)t MMElS L ERREER
& 2.15 TA4—FIVIT Iz TFREVNA E—FEBREA3IVY
ers [ ) U
ICLK (DTC. SRAMLLSY) | | ﬂ «
ICLK (DTC. SRAMA~) ¢xh PCLK | | ﬂ 5
IRQ .
T UTRYITRAUALE—F S ZR—ZXE— R
X tsnz
;1. SNZCR.SNZDTCEN Ew tAY1 DB, ICLKASDTC & SRAM [ SN ET,
B 2.16 VYIRITTFTREAVINA E—FIABARAX—RXE— FADERRA VY
2.3.5 NMI/IRQ / 4 X7 4 LA
#£221 NMIIRQ/AXF7 4%
EH oI [Min Typ Max i AIEEH
NMI 7SJLRTE | taviw 200 — — ns NMIFZRILT 1 ILE tpeye * 2 =200 ns
tpoye x 20E1) — — g tpeye X 2 > 200 ns
200 — — NMI TR ILT 4 IL3 | tamick X 3 = 200 ns
A®h
tamick % 3.5(%2) - — g tnmick X 3 > 200 ns
IRQ /VLRIE | tiraw 200 — — ns IRQTTHILT 1ILE |tpgye * 2 = 200 ns
|
tpoyc X 2(E") — — > tpeyc X 2 > 200 ns
200 — — IRQTTHILT 4LE |track X 3 = 200 ns
. A
tirack X 3.5(%3) — — tirack X 3 > 200 ns
. YIEITFTRE NS E— FBILHE/ 200 ns TT,
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RO

X

RA4E2 T—R L — b 2.8

. IRy Y—REYYBZDZEE. OIVBADY—AD4 79 I9HA4 I LERLET,
EF 1L tpeye I PCLKB OR#AZRLET,

E20 tamick & NMIET24 L7 ANESFTYTony s ORMERLET,

E 3. track [&. IRQI FORALITANEY T T 0y OERERLET,

tNmiw
X 2.17 NMIEIYRAHA RS A ST
- M
tiraw
& 2.18 IRQEIYRAHARNZAZ YT

2.3.6 /0 "— k. POEG. GPT. AGT. ADC12D Y HA A 45

%222 1/OHR— bk, POEG. GPT. AGT. ADC12D Y HAEAL VY

GPT16E &4 :
PmnPFS LY X2 DR— FEEBIBEN E w F TEERBHAMNRBREATHET,

AGT & :
PmnPFS L Y22 DR— hERENEEN E v  THERBIH ANBIRESATUVET,
HH SRV Min |Max | Bifs AEEH
110 R— k ARF—2 UL RIE trrW 15 |—  |teeye 2.19
POEG POEG AJ1 k1 H/8ILR1E thoEW 3 —  |teeye 2.20
GPT 40Ty kErTFvRLR (BT toTicw 15 |—  |tepeye 2.21
" My 25 —
GTIOCXY HARF 21— hEREI/ Ny T 7 toTiskED — 4 ns 2.22
(x=0, 1. Y=AFIELB) Sy _ 4
GTIOCXY B hRAFa— hEREN/ Ny T 7 — 4
(x=4, 5. Y=AFIEB) =ERE Ny Ty — 4
GTIOCXY HARF a2 — hEREN/NY T 7 — 6
(x=0,1,4,5.Y=AF/ILB) =ERE Y T > — 6
OPS AR F 21— taTOSK — |s ns 2.23
GTOUUP, GTOULO., GTOVUP.
GTOVLO, GTOWUP, GTOWLO
AGT AGTIO, AGTEE ABI# 1 4 1L tacyclE2) 100 |— |ns 224
AGTIO. AGTEE A# High L AJLIE. Low LARJLIE | tackwhs tackw. 140 |—  |ns
AGTIO. AGTO. AGTOA. AGTOB A% 4 2L |tacyce 625 |— |ns
ADC12 ADC12 k1 H A A/ UL RIE trRow 15 |—  |teeye 2.25

. tpoyo : PCLKB %4 4 L. tppeye : PCLKD %A &7 )L

1. ZORF2—F. RULFSANIVOMERSNTVWRIGERICERAINET, TEEBFSANEEERB FS4/30 /10 NEET 255,
BMEFRIESNFEE AL

E2. AHNYAIILOHIE -
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RA4E2 T—HR L — 2. EXRMFHE
V=R Oy EPYBREIMESR : tpeye X 2 <tacyc EHETRENHYET .
V=509 EYYBZBIBE  thoye X6 <tacyc EMETREABYET,
ﬁ tPrRw 7
B 2.19 IO AR—rAAZALZIVT
POEGAA k) # >ﬂ% jF<
j« >
tPoEw
X 2.20 POEG AA Y HEALZI VY
ATy bFxvTFr % %
™~ i}
teTicw
X 2.21 GPTA YTy bXvTFvi24305
wo [\ /S S
HHEE
GPTH A
teTisk
2.22 GPT HEER ¥ 21—
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RA4E2 T—4A ¥— k 2. BRI
PCLKD /—L w \ / \ / \
H R IE
GPTH
teTosk
2.23 OPS O GPT H HBER X1 —
< tacvc >
le—— tackwL fe—— tackwH —»
AGTIO, AGTEE Z X
AR X
|
< tacvec2 >
AGTIO, AGTO,
AGTOA, AGTOB
(HH) |
X 2.24 AGT AHAB A=Y
ADTRGO {
]
" trrew
2.25 ADC12 FYHADBAVT
237 CACHAA=VY
#£223 CACHA=zVY
IHH SRV | Min Typ Max BGY AIEEH
CAC CACREF A21/%L R tPchc = tcac(511) tcacrer | 4.5 X tcac + 3 % tPchc - — ns —

&

(E1)

tPBeyc > teac

5 X teac + 6.5 X tppeye | —

ns
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RA4E2 T—R L — b

2.8

RO

X

. tPchC: PCLKB O #A
E1. teac: CACHDO YRRV YY—RDOREH
2.3.8 SCIlAA=2Y

£&224 SCIRAL225(1)
& PmnPFS LR 2 DIR— RERBIREN E v F TEBBIHANBIRSWTLET,

HE < VRV | Min | Max | B | BIEEH#
SCI|Ahv By o914 BEEAGEE tseyc 4 |— |tpeyc|E 226
80y RHAK 6 |—
AAYAYYRLRIE tsckw |04 06 |tseyc
ARy ot ENY B tsckr — |5 ns
ARV BYYIETHYEERE tsckf — |5 ns
Hhyvavoda4o)L B EECEN tscyc 6 |— [treye
Y 0vyRHR 4 |—
HAY By 7 ULRIE tsckw |04 [0.6 |tseye
HAav oy ot EAY M tsckr — |5 ns
HAY By s TAY M tsckr — |5 ns
BET— 2 BT Ay RPAXTRE2E—F (RBI/B VYY)  |[trxp — |5 ns |E227
Ay IRPRRL—TE—F W& B8Y9) |trxo — |25 |ns
RET—4ty b7y THEM | Y0y RBRXTRAE—F (RBYD0YY)  |trxs 15 |— |ns
sy RPRRAL—TE—F G2 O0v ) |trxs 5 |— |ns
RET—2HR—IL FEHE 8y RHAK tRxH 5 |— |ns
. tpeye : PCLKA DR
tscrw tsckr tsckr
< > —
SCKn —/ \ }l \
L |
) tSeyo >
. n=0,9
& 2.26 SCKo/ Oy Y AHAR2AI VT
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RA4E2 T—R L — b

2.8

X

SCKn

trxo

TXDn

RXDn X

. n=0,9

B 2.27 sy RBRXE—FISETS SCIAHAEAIS VY

#£225 SCIZA43225(2)

&M PmnPFS LR A DFR— MEREIREA E v F THESIHAMERSATLET,

EH oL Min | Max Bafy B S

55 SPI SCKoOvH 44 )LHh (RRE) tspoyc 4 65536 tpoyc 2.28
SCKyBYIHA4IILASD (RL—T) 6 65536
SCK # 0% High LRJL/SLRIE tspoKwH 04 |06 tsPeyc
SCK o a4y Low LARJL/NLRNE tsPCKWL 0.4 0.6 tspeyc
SCKyAYH ML ENY SIHTHY M | tspokr tspekf | — 5 ns
T—R ANty b7 v THRH <YR4A tsu 15 — ns X 2.29~[ 2.32

AL—7 5 — ns
T—% AhHR—IL B ty 5 — ns
SS AKty F7 v THM tLeaD 1 - tsPoye
SS AHKAR—IL FEFE tLaG 1 — tspeyc
T—43 BT TRH top — 5 ns
AL—7 — 25 ns

T—2 HhR—IL FESE ton -5 — ns
T—ARIABEENY IIETHY B tor, tof — 5 ns
SS AN b LMY /I ETAY B tssir, tssir — 5 ns
A L—T 74t XERS tsa — 3 xtpgyc+25 |ns X 2.32
R L— T B tREL — 3 X tpgyc + 25 |ns

. tpeye : PCLKA OE#
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RA4E2 T—4A ¥— k 2. BRI
tsPCKWH tspckr tspekr
Von
SCKn
TRAEREA
tspckwL
tSPcyc
[€ >
tsPckwH tspekr tspeks
VIH
SCKn
AL—T#EIRAHN
tspckwL
tSPcyc
[ g
Von=0.7 x VCC, VoL=0.3 x VCC, VIH=0.7 x VCC, ViL=0.3 x VCC
. n=0,9
X 2.28 SCIffiZ SPIE—FY Oy 484325
y— X
N /N / N\ /
HA
SCKn X /—\_‘ (—\—/
CKPOL = 1 \ \
tsu tH
ter, tEf le—y toH l—y top
mc;jsm AZ; MSB OUT :2< DATA >§ LSB OUT >< IDLE ><MSB out
. n=0,9
& 2.29 CKPH =1 DBEIZHITHTRAED SCIfESH SPIE—FA/43VY
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RA4E2 T—4 L — b 2. ERBYEE
—S
SCKi / 3 /
&K;BL =1 . S< /
SCKn
CKPOL =0 | Y \ ﬁ—/—\—/ \
Hh \— —
tsu tH
MISOn
toH ton tor, tor
MOSIn 55 A
A MSB OUT y DATA >< LSB OUT 7Z_ IDLE ><MSB ouT
. n=0,9
X 2.30 CKPH=0 DIFEICHITZTRAD SCIER SPIE—F2 1325
B to R
SSn \ r A
A% N I 7Z \
tLEAD id tLac
9o RS /
AN —_— i
SCKn —
CKPOL =1 N /—\_‘ /1
AN —
toH too trREL
'\H’;'jsjo" Q MSB OUT f§< D/-\:'IEA >§f LSB OUT jX; MSB IN MSB OUT
tBr, t‘Df
MOSIn LA \ /
h DATA H LSBIN ) { MSBIN
. =0,9
2.31 CKPH=1DEBEICHEITEAL—TDSCIfHiF SPIE— K2435
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RA4E2 T—4A ¥— k 2. BRI
to
SSn r b
5 \ ) i \
tLeap i tLac
< > s
CRPOL = 1 )’ N /
AAD
SCKn \ 7_—
CKPOL =0 y N \
AR \_7 ﬁ_s
tsa toH too trREL
-
'\é';o” Al MSB OUT >§ " DpatA X LSB OUT MSB OUT
I - T~
tsu th tBr, f
. n=0,9
& 2.32 CKPH =0 DIBRICHITZAL—TD SCIffiZ SPIE—F2 142245
#£226 SCI2AL225(3)
&M PmnPFS Lo X2 DAR— REREIEEA E Y F THEBH AMNERSNTLET,
HH 2 IV Min Max By |BIEEHE
H5 lC SDA A AL s EAYY B tsr — 1000 ns 2.33
(FZEE—F) -
SDA AN B TAY B tst — 300 ns
SDA AN R34 9 13)L ABRERFE tsp 0 4 X Yiceye ns
T—RAHhtY +T7 v THERE tspas 250 —_ ns
T—A2 AAER—IL FEMHE tspAH 0 —_ ns
SCL. SDA DEFRAE CpEN — 400 pF
&% IIC SDA A AL E EASY B tsr — 300 ns 2.33
(D7 A +E— -
K) SDA AAIL B TAY B tsf — 300 ns
SDA AH R84 5730 AR EHE tsp 0 4 X ticeye ns
T—2AHhty b7y THERE tspas 100 — ns
T—A2 AHAKR—IL FE/HE tspaH 0 —_ ns
SCL. SDA DERAE Cp(EN — 400 pF
. ticeye IIC REREE I Oy Y (ICe) YA UL
E1 CLIENRSAVDBRERFEEKRLET,
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2. BRI

RA4E2 T—R L — b

-

—>» —tsp

-

<« tspaH

< 5
a O
%) ()

BIE S

ViH

VCC x 0.3

6 mA

VCC x 0.7, ViL

0.6V, loL=

VoL

S. P. SIEZENENLUTOERERLET,
BRmEY

S : FtAEH

AT

n=0,9
P
Sr:

SCIfSBIC E—FAA3VT

2.33
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RA4E2 T—R I — 2. BRI
2.3.9 SPIAA =Y
®227 SPIZA3VY
% : PmnPFS LY XA DAR— RERBIREA Ew F TEEBBIEAMNERINTLET,
IEH SURIL Min Max By |BIEEH
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AL—7 4 4096
RSPCK 7w % YR4E tspckwH (tspeyc — tspekr — tspekr) / | — ns
High L AN JL/3JL R g 2-3
AL—7T 0.4 0.6 tspeyc
RSPCK 4~ Ow% Low | ¥R % tSPCKWL (tSPcyc - tSPCKr - tSPCKf) /| — ns
LARJLRIL R 2-3
ZL—7 0.4 0.6 tspeyc
RSPCK # Oy it | TR % tspckr tsPokf | — 5 ns
ERY 3 AL
e ) /I BETHAY ZL—7 — ] us
F—BANEY LT | TR% tsu 4 — ns 2.35~[ 2.40
o TR -
v TE§fE 2—7 5 —
T—RAAKR—ILF YRR tHE 0 — ns
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FRAIZERTE)
YRA ty tpeyc —
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FRLUSNZE
E)
AL—T ty 20 —
SSLtw b7y THE | TRA tLeAD N X tgpgye - 100E1) N % tgpcyc + | ns
fal 10001
AL—7 4 % tpeye — ns
SSL /R—JL FEsME TRA tLAG N x tgpeyc - 10(%2) N x tgpeyc + ns
100(%2)
AL—7 4 X tpeye — ns
T—42 R Y RA top1 —_ 6.3 ns
top2 6.3
ZL—7 top — 20
T—AHAR—ILE |TRA toH 0 — ns
BrfE ZL—7 0 —
BRI BT YR4E tro tspeyc + 2 X tpeye 8 X tgpeyc +2 | Ns
* tpeyc
ZAL—7 4 % tpeye
MOSI.MISO 1% £t | Hih tor, tor — 5 ns
Y 3 AYHE
) /3BT HYY B e — 1 us
SSLMBEMNY /3L |HAH tssLr tssir — 5 ns
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B TAYY B A — ] us
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R L—J 8 ABAR R tREL — 25
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2.3.10

228

CPHA=1DBBIZEIFTBRAL—TDSPI ALY

3C 2142
nca42249 (1)1

1. &# LTOHFE, PmnPFS LR A MHKR— FEEBHAE N E w F THERBIH AASBIR S TLVET : SDAO_A, SCLO_A. SDAO_B,
SCLO_B. SDA0_C. SCLO_C

2. UTOmFOREIBHESHY FHA : SDA0_D. SCLO_D

3. IR IN—TEFRT=H, " AP B"HEDLSITHFREDERAICXFEMMLUIHFEFEALTLESL, ICA 27 —RIZTDWY
TlE, ERHBEEDAC A I VT & ITIL—TTHELTLET,

1HH UL | Min Max Hify
IIC (BEE—F. SCL AAYA VLB tscL 10(18) * tizceyc + 1300 — ns
SQACB#E,’FMPE =0 |SCL AZHigh LRJL/SLRIE tsoLH 5(9) % tizceyc + 300 — ns
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SCL. SDA 315 EASY BfH tsr — 1000 ns
SCL. SDA LB TAYY Bl tss — 300 ns
SCL. SDA AN R/ 9 /XL RABEEEER | tsp 0 1(4) * tizcoye ns
DIAY Ty THENENTISEED teUF 5(9) x tizceyc + 300 — ns
SDA AH1/8R 7 1) —B5fE
VIAYT y TRESENGHED tuF 5(9) X tizceyc + 4 X troye + 300 | — ns
SDA AF1/8R 7 1) — B
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EHANR—IL FEERE
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SCLO_B. SDA0_C. SCLO_C

2. UTOmFOREIBHESHY FHA : SDA0_D. SCLO_D
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#£230 NCHELAIVY (1)3
PmnPFS LU X B MR— FERBIREN E v b Tlk, SDAO D i¥fF. SCLO DI FDHREIIHEHY FE A,
RE 2RIl | Min Max Bifip
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SCL. SDA L5 EAYY B tsr — 120 ns
SCL. SDA LB TAYY B tst 20 x (4MF1+FILTw TEE/B.5 | 120 ns
V)
SCL.SDA AAR/IA V1L RBRER | tsp 0 1(4) * tizceye ns
el
DIAYT Y THENEDTIBEED |teur 5(9) X ti3ceye *+ 120 — ns
SDA ADNR T —B5/
DIAIDT Y jﬁ%ﬁ'ﬁb‘ﬁﬂl@%@o) tBUF 5(9) x tISCcyc +4 x tTcyc +120 — ns
SDA AF/NR T 1) —BERE
DIAYT Y THENENTISEED |tsTaH tiaceye + 120 — ns
BAtR & A 7 R— )L FESRE
DIAVT Y THENEDEBEED |tstan 1(5) X tizgeyc * treye + 120 — ns
BAta S A DR — )L KR
BREHEAAHEY b7y THM tstas 120 — ns
FBIEEHEARNEY b7y THRE tsTos 120 — ns
F—R ANty b7 v THEM tspas tiaceyc + 30 — ns
T—H2 AHAKR—IL FERHE tspaH 0 — ns
SCL. SDA DERRE CplEN) — 550 pF

. tisceye 13C NEREES O v 4 (13Ce) B4 4 L. troye IBCCLK B4 4L,
. INCTLDNFE #81 TF S 2T 4 LA HEHEES . INCTL.DNFS[3:0] 1 0x3 TH 3 &L FMHOENBERSNET,
E1 CIENRSA VDBRERFTEEKRLET,

ViH AV o Il
SDAN " 7’ T ,A
tBuF
A :> —> [« tsTAS —> |[—tsp —> < tsTos
\ [T / /A
SCLn \ v
P @ S ah T Sr e T P @
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%231 ICHASLIVH(2)
&1 : VCC =3.00~3.60 V
PmnPFS L X2 MiR— RERBIREH Ew k TlE. SDAO D ifF. SCLO D FNREFIHEHY FHA,
RE YRV | Min Max Bifs7
lc SCL AN+ & USRS tscL 55(57) x tizceyc — ns
(Hs E— F) —
BFCTL.HSME = 1 SCL A A High L~)L | Cb =400 pF tscLH 43(44) * tizceye — ns
ISV RIE
Cb = 100 pF 23(24) x tizceye -
SCL AA Low L)L Cb =400 pF tscLL 64(65) X tI3Ccyc — ns
AV
Cb = 100 pF 32(33) X tiaceyc —
SCL 315 EAVY BERE Cb =400 pF tsrcL —_ 80 ns
Cb =100 pF — 40
SDA I EAYESR | Cb =400 pF tsiDA — 160 ns
Cb =100 pF —_ 80
SCLIHTAYRERE | Cb =400 pF tsrcL — 80 ns
Cb = 100 pF — 40
SDA I HTAYER | Cb =400 pF tsia — 160 ns
Cb =100 pF —_ 80
SCL. SDA AR R/NA D NIV ABRERM |tsp 0 1(1) % tizceye ns
BRBEGHEADEY b7 v TR tstas 40 — ns
FILEEHEAREY b7y THRE tsTos 40 — ns
T—A ANty b7 v THRM tspas 10 — ns
FT—AR AHAR—IL KB | Cb =400 pF tspAH 0 150 ns
i Cb = 100 pF 0 70
SCL. SDADEHES ColEN | — 400 pF
. tisceyc: I3C NEREES O U (13Co) 41 VL,
. INCTLDNFE 81 TT PRI T 4 LA NEHIZBE. INCTL.DNFS[3:0] A 0x3 TH S LIFMHNDENEREINET,
1 ClENRTA UVORERFTZEZERLET,
r——=--- 1 r——=--- 1
I I IS P
! ! tsioa ! !
tsoa | N o e | l !
l | B 1 1
N - L} A\ - A\ LT g7xvee
13C_SDAO | ! x /\ | ! 0.3 x VCC
. I'\ ,,,, N\ I N
i i
i i tspAH —p] tstos i i
tsTas I T |
] } AJ le— tspas } }
| | | |
| | | |
‘ ‘ - [\ ; o
13C_SCLO | ! J/ / T I 07xvee
| | \ \ I / ][ | | 0-3xVeC
L1 ' L1
—>| [« tsicL
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tscLH tscLe tscLL tscLh
J =MCSERRBINLT v T
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RA4E2 T—4A ¥— k 2. BRI
*® 2.32 BCEAZVYT (=T ERLAVEBAL I 05185 2—4)
%1% : VCC =3.00~3.60 V
PmnPFS LY X B MHR— FERBIREN E v b Tl, 13C_ SDA #iF. 13C SCLIZFDNREIIHEDY FHA,
IRH LRIV | Min Max Hify HE S
I3C SCL- Bw% Low Hif4 tlow op | 200 — ns X 2.45
=T rLA (E1) (£2)
vEAIUINR
SA—4 toic_op_L | tLow_opmin * tDA_oDmin | — ns 2.45
SCL & B v % High $iR T - 41 ns 243
(3x4)
toicH |— thigH *+ tcF ns 243
SDA EBIL B TAY B toa ob  |tcF 12 ns 2.45
SDA F—%+t v b7 v THMA |tsy op 17 — ns X 2.44
—JURLSAUE—F (1)
RE—F(S)AVT LAV |toag®D) [384F/ ENASO: 1 # 245
78y (6) ENAS1: 100 p
ENAS2:2 = 1)
ENAS3:50 = 1
AbyF(P)IVT4 3R |tepp tcasmin / 2 — o 2.46
A=
N RATHDALY FIRE | tumoverla | tDIG_0D_Lmin — ns B 2.51
PEEHVHUTREETOL |,
—N—F v T
INREATTRER Y tAVAL(EI7) 1 — us —
INZT A FIVEH tibLE 1 — ms —
SDA Low BREI L TLVELEIY X | tuMLock tAVALmin — us X 2.51
2 D RNERREFRE
E 1. tLowmin * tbs_obmin + tbA_obtyp + tsu_odmin EEMMIZE L TY
2. REGFE. THHE SDANT TIZVIH ZERE->TWSIBA. YRZITEL Low S ZERT T8N HY T,
E3. tspkes LBENY S AETHYRME, 1 02— MEDEFET,
T4 ZOBRAHghBiEE. LHY—12C THRARATESEZRLITHRATEDBEL, /104 —a1rY FEEELELT UIRHELS
BRE). BBTIHEENHYET,
HREAHRE. CORKEZRIETELNGE., CORKEZEEL., SYJVANITERATELVLELSITEELTSEEL,
ES5 2CTFNARBRE— FERRTIRENHDLHFL—NRE
6. #FL 3 UMDENTASXCCC ZHHR—FLTWEWRL—TE, ENTAS3 [SRENTWS tcas MKIEEZFRALET,
F7. FmULAY—2ZCTNRARDI I RNRLET, tayal [ FmM /AR T 1) — S4B (tgur) & Y 300 ns 8LV T,
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RAAE2 T—HR L — bk 2. EXHIHFE
#* 2.33 BCHAAZVY (SDRE—FRATYLaFTNEALAZI VT A—4)
&1 : VCC =3.00~3.60 V
PmnPFS L X2 MiR— RERBIRE N Ew k TlE. 13C_SDA #iF. I3C_ SCLIHFNHREITIHEDY T A,
IEH % )7 Min Max Bify | REEH
SDRE— KM I3C Ty a |SCLY A v Y AR fscl (ED 0.01 12,5 MHz |—
TNEAZ VTN A4
SCL ¥ 8w Low Hiff tLow 24 — ns 2.43
toig (%2 (F4) 40 — ns 2.43
Sy RNRIZEITSH SCL tHIGH_MIXED 24 — ns 2.43
4 89 ® High £ifE
toic_H_Mmixep |40 45 ns 2.43
(£2) (3*3)
SCL 2 By % High #if4 tHIGH 24 — ns X 2.43
toig HUE2) 40 — ns 2.43
AL—TRAT—42HAY 8y |tsco — 12 ns 2.48
9
SCLY Bw Uit EMNYER |ter — 150 x 1 ffgcL (LEFR ns X 2.43
60)
SCLYAYYIETHMNYEME |tcr — 150 x 1 ffgcL (LEFR us 2.43
60)
TyLadILE—F |RRE |typ pplEd) tcr*+ 3, tcp+ | — — 2.47
D SDAEET—4% - 3
R—IL
AL— |tup PP 0 — — 2.47
)
Ty aTIE—FDSDA |tsy pp 17 N/A ns X 2.49
EBT—49ty b7y
BYBLDORA— b (Sr) %7 |tcasr tcasmin N/A ns 2.50
avy
#BYBLDODRA— b (Sr) 81V |tcasr tcasmin/ 2 N/A ns 2.50
ayy
INRS4 2 (SDA/SCL) Z& | Cp — 50 pF —
DEEMEH

bz
x2
x 3

fscL =1/ (tbic_L * tbic_H)
toic_L B&U toic_H £, ViL. VHEZFERLEZIB3CHARD LY —/IR—#THOD Low LU High iy Ry o TF,
SYHRNRETIBC TNRAREBIET BEIE. 2CTNAANIBC O F ) UGB I2COTF YU EBRLAENVESIZT

%1% tpig_H_mixep HREICHIHZR T HREAHYET,

x4

2L Ttep+3. ABENYITYDHAYIIZHLTtcr+3 T,
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0.7xVbp
0.3xVpp
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ttpA_oD tos op : tsu_op
0.7 x Vpbp
SDA
0.3 x Vbp
t: DA_SD
0.7 x Vpbp
SCL
0.3 x Vpbp
tcas tcr tLow_obp tcr
(& 2.45 I3CRA—bavTFalavi4305
\ / 0.7 x Vop
SDA \
\ 0.3 x Vobp
\ 0.7 x Vobp
SCL \
\ 0.3 x Vop
fcr tcep
B 2.46 BCARryFavFaavira4zy
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RA4E2 T—H L — 2. ERBYEE
0.7 x Vbp
SDA
0.3 x Vpp
tio PP tsu PP
0.7 x Vbp
SCL
0.3 x Vbp
tcr fcr
2.47 I3CTRRABARALIVY
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RA4E2 T—4% o — k 2. ERBYEE
0.7 x Vbp
SDA
0.3 x Vpp
tsco tsu_Pp
0.7 x Vbp
SCL
0.3 x Vbp
tcr fcr
2.48 I3CRAL—THAZALIVY
\ / 0.7 x Vpp
SDA
/ \ 0.3 x Vpp
/ \ 0.7 x Vbp
SCL
0.3 x Vpp
tsu_pp tHD_sDR
2.49 TRAHE SDRAAL VY
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RAAE2 T—4 Y — b 2. EXHIFE
BUERL
START(Sr) STOP(P)
' '
7 7 17 7 i \ N
SDA [ o7 | pe | { ot ] \T / 0.7 Voo
1\ 1\ A 1\ / \ / 0.3 x Voo
/7//4\ [ 0.7 x Vop
scL jerh\ A )\ Jes\ Jcol\ ] 0.3 % Voo
| | | | | L :
[/ A
J/r=%g79%4jjvaljwpa4j
BYUERL
START(Sr) STOP(P)
7 Y /7‘\
/ /_, al 0.7 x Voo
SDA /,’
/ 0.3 x Vop
____"-___"_' ________ —_—_———————=- - __/_/ _____
': /_/ ‘ 0.7 x Vop
MST-SDA I/ /,’
0.3 x Vop
1l /
- r T~
/ X - ./ 0.7 x Vop
SLV-SDA \ I
- 0.3 x Voo
/ | ] D 1. _
/ 0.7 x Vop
scL co /
0.3 x Voo
tSCO ‘_Q tSCO \—/
" ~ ™ " tcasr Tcasr
— =RRAFEEFRL—TIZEBT7IT14TESA4T — — - =T RAZ[T&BHigh-Z
————— =SYRBIZEBA—TVRLLVISRTILT YT —-- = =ZXL—TI2kBHigh-Z
2.50 BYEBLORF—FarvT4LavBEUR MY TarvTFaoaVTORRAERTEDTEY M
HL
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RA4E2 T—4A ¥— k 2. BRI
DA £ Pl - e 6 R - P G 0.7 x Vop
, a ,'\/ 0.3 x Voo
/T =T === LTTTTTTTTT T T PP aiaininieieiiiitiaint
< R < 0.7 x Voo
NM_SDA 7 L L 0.3 %V,
y; ; /\ . DD
/","’ """ T~ "\ T T T T T v - T ==
CM_SDA e -~ N7 z 0.7 * Voo
¥ 0.3 x Voo
1 LN
N [\ AR
NmscL / \ / 0.3 x Vop
e __ / __ /
T T T A T A - =
7 \ 2 0.7 x Voo
cM_scL \ / \ / 0.3 x Voo
7/ N 7 N 7
/ \ / 0.7 x Voo
SscL / o\ /2 aves
FERY A4SV t
/\55)‘—’51 MMilock
tumoveriap F—FURLAY F—FrRLAY
tsu_sTo tsco tcas F*—ToRLAYy EJES FT—ToRLAY E3ES
Tyvvadi TFyadn
—— =RRAICKDBTITATESA4T
————— =TRBCKBF—TURLAVISRTILT VT
— — - =Y RAIZ&BHigh-Z
B 2.51 BCAASVT (F—TVRLA2VBLSUT 5 4A—4)
2.3.11 SSIE#A4 =229
%234 SSIERA =T (112)

(1)PmnPFS LY R4 MR— FERBIEENE v F TEEBBHANBRIATVET,
Q) FFBIIN—TZERTEH., " A", "B". "C'HEDESICHFRDEAICXFEEMMLI-HFEFRALTLEEL, SSES V2 Tz —
RIZDWTIE. BRNEMEDAC IS VI & IL—TTAELTWET,

BEH#
IEH S uiRL Min Max Bifsy pE
SSIBCKO A4 TRAR to 80 — ns 2.52
AL—7 t 80 — ns
High LRL/ |<R 4% tholtic 0.35 — to
Low LRJL -
AL—7 0.35 — t
B EMNY/LL | TRA trc/trc — 0.15 to/t
5 TAY B .
AL—7T — 0.15 to/t
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RA4E2 T—R L — b

2. BEXHIEE

X

=234

SSIE 24 224 (212)
(1) PMNPFS LS 2 4 Of— FEEBIREN E v N THEBIHAABREATLET,

MBI IN—TERTI=H, " A", "B " CHEDESICHFADEAITXFEMMUIHFEFERAL TS, SSIES V2T —
ROV TIE, BRHHEDAC RIS VIR IIL—TTAELTLET,

BRML&
HH P uoRL Min Max By JERE
SSILRCKO/ ARty RT7Y | IRE tsr 12 — ns 2.54 [¥] 2.55
SSIFSO, THE :
SSITXDO, i 12 - ns
SSIRXDO, ABR—IL KB | T2 % tHR 8 — ns
SSIDATAO »
AL—7 15 — ns
H B ERFRE TRA bR -10 5 ns
AL—7 0 20 ns 2.54 ¥ 2.55
SSILRCKO/ AL—7 toTRwW — 20 ns 2.56(%1)
SSIFSO Z1{bh%
No D EE
BEE
AUDIO CLK |44 4L texeye 20 — ns 2.53
High L XL Low LRJL texL/texH 0.4 0.6 tExcyc

F1. SSIEFRAL—TE—FRZEAIC1 AOBRBEHA. TORIKEIZE Y SSILRCKO/SSIFSO HF M 5 DIEFAANRIET—2 DERIC
fERSN, EIET—2H SSITXDO ifhF F f= [ SSIDATAC HFARBHEASLET,

tHe trc
—» —>
SSIBCKO P tic R
Al Y
P to, ti
B 2.52 SSIE/VRAyH Y AHARAZTVY
|‘ tEchc -
texH P texc
AUDIO_CLK X
(A ) 1/2 VCC
= y
texs texr
—» —p
B 2.53 JavIAREAL2IVT
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RA4E2 T—H I — |k 2. BRI

SSIBCKO [ \
(AP EZHA) | I

SSILRCKO/SSIFS0 (AHA)
SSIRXDO, SSIDATAO (A7)

tsr tHrR

\
SSILRCKO/SSIFSO (& A) |, ><

SSITXDO, SSIDATAO (A1)

w

totr

2.54 SSICR.BCKP = 0 MBS D SSIE FT— 4 ESERA I VYT

SSIBCKO \ i
(AHNFF=IFHEAH) \
tsr

SSILRCKO/SSIFSO0 (AF)
SSIRXDO, SSIDATAO0 (A7)

4
SSILRCKO/SSIFSO (7))
SSITXDO, SSIDATAO (i 71) \

totrR

2.55 SSICR.BCKP =1 DIRE® SSIE F—AERERA I Y
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RA4E2 T—HR L — 2. EXRMFHE
SSILRCKO/SSIFSO (AA) :§<
SSITXDO, SSIDATAO (H7A) X:
* toTRW >
SSICRL A2 MDEL =1, SDTA=0, F7/=IZDEL =1, SDTA =1, SWL[2:0] = DWL[2:0]®
BEBDR L—IEEIZR T 5SSILRCKO/SSIFSON ZELZEDOMSBE v FH BT
2.56 SSILRCKO/SSIFS0 ZE{tEM 5D SSIE T—42 H BT
2312 CANFDARA =Y
%235 CANFDA YR IJI—REALZVY
CAN-FD
EH % ]V Min Max B AIE&EH
PR 0 32 R thode — 75 ns 2.57
EEL—F — 5 Mbps
b= thode = toutput * tinput
CTXO0
&R 115 B FE A R
(toutput)
D; >
CANFDA 27 x—X
- C
RER 5215 12 FERF A
(tinput)
CRXO0
2.57 CANFD 1 4 7 = —AR&H
R01DS0413JJ0130 Rev.1.30 RENESAS Page 65 of 90

Dec 6, 2024



RA4E2 T—HR I — |k 2. BRI

X

24 USB %¥i%

2.4.1 USBFS 214 2%

236 USBFS ZJLRE—F#f% (USB_DP #fiF & & U USB_DM S F45i4)
%1% : VCC = AVCCO =VCC_USB =3.0~3.6 V. 2.7 = VREFHO/VREFH = AVCCO0. USBCLK =48 MHz

IHH UL |[Min  |[Typ Max | BT | AIESEHt
AN A7 High LRNJLVERE ViH 2.0 — — \Y —
AF Low LRILEFE ViL — — 0.8 Y —
EBANRE Vpi 0.2 — — Y | USB_DP - USB_DM |
EFaEVE—FLUY Vem 0.8 — 25 \% —
ikl H 71 High LRILEE VoH 2.8 — 3.6 \Y lon = -200 pA
H71 Low LRIVEE VoL 0.0 — 0.3 \Y loL =2 mA
S AaRA—/IN—FEFE VcRs 1.3 — 2.0 \Y 2.58
b EAY R LR 4 — 20 ns
B TAY B tLe 4 — 20 ns
A5 EMNY B THYBREL tr/tLE 90 — 11111 | % ter/ tre
HhiEn ZDbRv 28 — 44 Q USBFS: Rs=27 Q&%
INFvT /| FTRARIAY FA—FE—FIZETS Rpu 0.900 |— 1.575 | kQ T4 FILKEEDR
é/b@ HutE DM FILT vy TR 1425 |— 309 |ka opy—
USB_DP, Vers . /.. .. \f 0% ... N% N .
USB_DM 10% 10%
—>
tFrR trF
2.58 JILRAE—FE— FIZ$1+% USB_DP, USB DM DAL L3I V5
BRIARA > b
USB_DP
T 50 pF
279 %
USB_DM l
% 50 pF
2.59 FILRAE—FE— FIZH T B HEEE
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RA4E2 T—R I — 2. EXHIHFE
25 ADC12 1%
£237 1=y k00 ADZEHREY
&4 . PCLKC = 1~50 MHz
IEH Min Typ |Max | Bift | BIEEH
[ %k 1 — |50 |[MHz |—
THOJANBE — — |30 |pF —
EFiEBE — 05— |LSB |—
5 fERE — — (12 |Evybk|—
ERESERTF v R pag ) HREERSAVE—4F 052 — |— |ws o7
(ANOOO~AN002, ANO07) (PCLKC = 50 MHz TE)fE | R Max=1kQ (0.26)(%2) 2513
B) RTF—hk
oty FMRE — £#1.0|+25(LSB |—
TILRT—ILRE — +1.0(+25|LSB |—
HaxtFEE — +20(+45|LSB |—
DNL # 45 SFEfRiE8EE — +0.5(+15|LSB |—
INL D FERIERE — +1.0(225|LSB |—
EREEREET v L EHEERCED (PCLKC = 50 | FBESRA v E—4 [0.92 — |— s YT
(AN004~AN006, AN008. ANOT1~ | MHz TEfERS) VX Max =1kQ (0.66)(%2) >4 33
ANO13) 2F—
oty FMRE — #1.0|+25(LSB |—
TIRT—ILERE — +1.0[+25|LSB |—
HERHFERE — +20|+45|LSB |—
DNL #5 JFE#RIERE — +0.5|+1.5|LSB |—
INL B JEE#R IR = — +1.0[+25|LSB |—
BEREERRET v R LHEERACED (PCLKC = 50 | FBEBRS v E—4% [0.92 — |— |us $ 7Y
(ANO16) MHz TE){ERF) VA Max = 1kQ (0.66)(E2) >4 33
RF—hk
oty FRE — +1.0|+55(LSB |—
TIRT—ILERE — +1.0(+55|LSB |—
HexTREE — +20(275|LSB |—
DNL #5 JFE#RIERE — +0.5|+45(LSB |—
INL FE JEE s ISR = — +1.0[+55|LSB |—
. INSDHEMEE. AD ERFICHEBNRT I LR ETHENSIGEOHIETT, AD ERFIZT I EINRELIEEE, BE

L =SB CHEAURE S A LOVATBEED H Y F T
12Ey FADAUNA—SERAKE, PORTOZTOHILHAE LTHERALELTLESL,
EEEDOHHMEIE, AVCCO,. AVSSO, VREFHO, VREFLO B&LU 12 EY FAD AUN—FDANEBENTEL TS LEZOHMETT,

. ERBRICEY LT USRI ERERARENET, MEEHCE. ST VTR T— MR INTVET,

F2. (VADERF,. Yo TV TBEEERLET,

%238 A/D NEPEETEEEY

EE Min Typ Max By HEEH

AD AR EEETE 113 1.18 1.23 \Y —

Yo7 U 4.15 — — us —
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RA4E2 T—R L — b 2.

ﬂH
E‘Jfr

RO

A s e WHIEMIERE DN

d i mmmsaDzms-
...... wa &1 %1LSBIE

OXFFF f==========-------------cc-mm oo mm oo m - oo 7o
TLRT—LEBE
- .../.A..- :
e i
7 /7 :
H .'/ // :
7 :
e :
AD3A—4 A FERMEE (NL) |, ,/:// |
s /7 1
wHa—Fk 70 RBROADERIHES !
i/ meEg :
EROA/DE HFE 47 :
; — i
- 7 :
_// |
BRMTADL R 713’[: B4 IAIERE ONL) i
S 7 i BRI ADT RS 5
’_.' | ! $1751LSBiE !

v
/s
qouplint
% ExHEE
/e
eplend L
‘,4 »/
0x000 /E /' b ] FE,E”GE ,,, >
0 7+ AhBE ! VREFHO
(ZILRT—)L)
2.60 ADC12 ¥ B DX

i FE

ﬁ'@iﬂrﬁ“&i FIEGM) A/D BHEREICI S i a— N &, FEBEO A/D BHSER L 0ZETT, Mg 2 RIE

T 5354, B A/D BHAHEICBWCRICH ) a— R T 527 a Z AJIEEONE (1-LSB 1E) oS
ﬂﬁF%: Tru 7 ANEEE LTHEALET, t&z L. OFEREDY 12 By MC, FEUEEEE VREFHO =3.072 V
DA, 1-LSBIEIX 0.75mV Ic 0, 7Fhu 7 AJ1E :Lomv 0.75mV, 1.5mV»™EHINET, +5LSB

@f@xﬂ*r“&:t TFru 7 AJIEIEDN 6 mV DG4 ff!i m A/D BHLERE D HIFE S B ) = — R 28 0x008 T

HoTh., EBED A/D ZEHLRERIT 0x003~0x00D DOFPIZ /2D Z &2 EWRLET,

W7 EERIERE (INL)

FEOFEERMEREL I, MESNEA 7y MEEL AR — L#EEPPu b LIS OENRERE . E

ot hha—FKrE @wﬂﬁ#fa‘o

W EEEERE (DNL)

S IEE AR SE b BRARRG A/D BRI E S 1-LSB IR . EEOH 1 a— NI L OZETT,

Aoty bRE

* 7% v bEE LT, BHENREVOH 1 a— ROBE L, BEBEORIIOH o —KEDETT,

TILRT—ILERE

TNAR— Vi L L, BN REOH ) a— RO bE s, EBEOREZEOH 2 — KEDETT,
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RA4E2 T—R L — b

2.8

RO

X

2.6 DAC12 %1%
239  D/IA T
EHH Min Typ Max By AEEE
ERE — — 12 Evk |—
HA7VTHL
HERREEE — — +24 LSB BFHER 2 MQ
INL — +2.0 +8.0 LSB ARHER 2 MQ
DNL — +1.0 +2.0 LSB —
HAA VE—H VR — 8.5 — kQ —
Pt dodin| — — 3 us BFHER 2 MQ, BREE 20 pF
HHEE &R 0 — VREFH v —
HA7oTHY
INL — +2.0 +4.0 LSB —
DNL — +1.0 +2.0 LSB —
g e — — 4.0 us —
BRER 5 — — kQ —
=RERSS — — 50 pF —
HhEEEE 0.2 — VREFH — 0.2 Y —
2.7 TSN %1%
#2240 TSN $it
HH S uRL Min Typ Max BiGy BIEEH
X E — — +1.0 — °c —
BEERM — — 4.0 — mV/°C —
HAEE (25°CHE) — — 1.24 — v —
BER U HEBIRRM tsTART — — 30 us —
YT R — 4.15 — — us —
2.8 OSC =145
F241 RipELERHERRESE
IHH SoRL Min Typ Max Bif BIEEY
158 H BF ] tar — — ms 2.61
e VAVAVE:
« tar >
OSTDSR.OSTDF +
mocosmyy [\ [\ [
ICLK \ / \ / \ / \ / \ /
2.61 RIFELBHAS VT
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RA4E2 F—4 & — k 2. BRI
2.9 POR/LVD %1%
F242 NRO—F Uty FER, EEERHERORE (1)
LU B
IHH y|% Min |[Typ |Max |f{i |BEIEEH
BEBHELA)L  |/8T7—F>Y+y |DPSBYCRDEEPCUT[1:0]=00b £f= [Vpor |25 |26 |27 |V 2.62
k (POR) 1% 01b
DPSBYCR.DEEPCUT[1:0] = 11b 18 |225 |27
TEEREEE (LVDO) Vgeto 1 |2.84 |2.94 |3.04 2.63
Vgeto 2 |2.77 |2.87 |2.97
Vaeto 3 |2.70 |2.80 [2.90
BEREEE (LVD1) Vget1 1 [2.89 |2.99 |3.09 2.64
Vget1 2 [2.82 |2.92 |3.02
Vget1 3 275 |2.85 |2.95
EEHRHERE (LVD2) Vaetz 1 [2.89 |2.99 |3.09 2.65
Vietz 2 [2.82 |2.92 |3.02
Vietz 3 275 |2.85 |2.95
MEY £y FEER [ RT—F Uty MRS tPoR — |45 |— |ms|E262
LVDO Yt v BRI tvoo |— |051 |— 2.63
LVD1 Yty FEFRE tvpr |— |0.38 |— 2.64
LVD2 Yty BRI tvp2 |— |038 |— 2.65
5/ VCC B FRERACE tvorr  |200 |— |— |us 262, ®2.63
B I A R tget — |— |200 |us 2.63~[X 2.65
LVD BifFRERR (LVD B Y B Z %) tyen) |— |— [10  |ps 2.64. ®2.65
ERT 1 L RIE (LVD1, LVD2) Vivh |— |70 |— \n;
E1 ;E;—:/J\ VCC {E THEfEIX. VCC ANPOR & U LVD DEFERH L ANIL Vpor. Vdetor Vdet1 8 & U Vyerr DE/IMEZE FE > TWNSERT
Jvorr
Vror
vCcC
RE) v MER
(797« Flow)
i W e
X 2.62 AR DR SN T -2/
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RO

X

RA4E2 F—4 & — k 2.%

tvorrF

VCC Veto / x VivH

W&ty MES
(7974 Flow)

tdet tdet tvbo

2.63 EFBRHEIKE A I 245 (Vaeto)

tvorF

VCC Vet / x Vive

LVCMPCR.LVD1E

@ TdE-A)

LvVD1
avRL—4Hh

L

LVD1CRO.CMPE

LVD1SR.MON
RE) Y MES
(7974 Flow)
LVD1CRO.RN = 0D 5&

tdet tdet tLvo1

LVD1CRO.RN = 10 i5&

tLvp1

2.64 EEREERS 1 225 (Vget1)
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RA4E2 T—4A ¥— k 2. BRI
tvorrF
vce Veetz / Vive
LVCMPCR.LVD2E
4# TaE-A)
LVD2
aVNL—4HA J
LVD2CR0.CMPE
LVD2SR.MON
REY Y MEE
(7274 TLow)
LVD2CRO.RN = 0184
- ol ;
tdet tdet tLvp2
LVD2CRO.RN = 10184
< tvp2
2.65 EERBEERS A S 25 (Vdet2)
2.10 75w iarEYER
2.10.1 O—KRI75vPaAE®)EHE
#2433 O—F275viaAEEHE@1/2)
W IOY 5L 1 L—R : FCLK = 4~50 MHz
A H L - FCLK < 50 MHz
FCLK = 4 MHz 20 MHz < FCLK < 50 MHz
BlES
IEH < vV | Min Typ(E®) | Max | Min Typ(E6) | Max | Bifi | 4
70y 3 LR 128 /841 k tp12s — 0.75 132 |— 0.34 6.0 |ms
Npgc = 100 H
8 KB tpek — 49 176 | — 22 80 |ms
32 KB tpaok — 194 704 | — 88 320 |ms
70935 L 128 /841 + tp12g — 0.91 15.8 | — 0.41 72 |ms
Npec > 100 [H
8 KB tpek — 60 212 |— 27 96 |ms
32 KB tpaok — 234 848 |— 106 384 |ms
A L— REERS 8 KB tesk — 78 216 |— 43 120 |ms
Npec < 100 H
32 KB tE32k — 283 864 | — 157 480 |[ms
A L— AR 8 KB tesk — 94 260 |— 52 144 | ms
Npec > 100 [
32 KB tesok — 341 1040 | — 189 576 |ms
BIOYS LA L—RYA 9 LEY Npec | 10000¢E") | — — | 10000¢E") | — — =
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RA4E2 T—R L — b

2. &

RO

X

£243 O—F7359TaAEYEE@22)

&¥ . 7455 L/ 14 L—2R : FCLK = 4~50 MHz
#=#HH L FCLK = 50 MHz

FCLK =4 MHz 20 MHz = FCLK = 50 MHz ——
IRH 2 2RIl | Min Typ(E®) | Max | Min Typ(E6) | Max | Bifif |
095 LFhDOY ARy REBERKR tspp — — 264 |— — 120 |us
AR A NN VERIN | tprT — — 110 |— — 50 us
YRRV FEBHEE—FIZBITEMAL—XFD1E |tsespy — — 216 | — — 120 |us
BOH AR REERRH
YRR FEEE— FIZBH 54 L—RAHD2E | tsespz | — — = _ 17 |ms
BOY AR REERRH
AL—REBEE—FRIZBTE4 L—XFDH AR tseep — — 1.7 |— — 1.7 |ms
v FEERME
HARY FEBEE—FIZBITA/4 L—RFN 1[q tREST1 — — 1.7 — — 1.7 ms
BOA L—R L a—LBR0ES)
YRARY FEBEE—FIZHETE/4 L—XFD 2 [ tREST2 e — 144 | — — 80 us
BOAL—RL D a—LEH
AL—REBEE—FIZBIT34 L—XFhDA L— tREET — — 144 | — — 80 us
A LT a— LR
BEELEaIT VR trD — — 32 — — 20 us
T— 5 REFE 0T tore 100E2) (E3) | — — | 100%2) (£3) | — — |#F
300E2) (3) | — — | 300x2 x3) | — _ Ta=
+85°C
F1. BIOTILEO. TRTORHMEEZRIET 2&/NEHTT, REHHE1~R/NMETT,
F2, BEMIANEREEATTONIEZOHMED MnETT,
3 EEMEBRANSBONERTT,
F4 BIOTSLAAL—RYAOINEZ. TAVI TEDHEERRTT., BTRYS L A L—RYAL YA nE (n=10,000) DFEE.

TJOvY CEICTEFNFANETDEET D ENTEEY, -EZE. SKBDTOYZIZDNT, FNFIAELDZEMIC 128 /34
FEZAAZG4EIZHFTTHLERIZ. F0OTOV I EEELESEEEL. BIASS L/ M L—XYA 7 LEART 1 BAEHAET,
fzfZL. HE1EIZH LT, B—7 FLRIZBHEDEZAHAZITS EIETEEFEA, LEZFFHLEVTLESL,

5. LYUa—LABREIZE, AR FEIZhiiahi-4 L—X/ULR (&K1 7ILNLR) ZBHMT 2EEAESENET,

6. VCC=33VHIUVERIZHITHEEE
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RAAE2 T—HR L — bk 2. EXHIHFE
- BEAHYARUFE
FACIa< v F X Program >< >< Suspend >< Resume
tspo
FSTATR.FRDY
BERHILR
CHRARY FBEE— FEOEEYRARY K
FACIaw > K X Erase >< Suspend >< Resume >< Suspend
tsesot tseso
tresti
o
HEBAE-FROBEEYARUFE
FACIZZ Y K X Erase >< >< Suspend >< Resume >
FSTATR.FRDY [ NotReady |
treer
- B
FACIaZ > K X Forced Stop )
teo
FSTATR.FRDY
2.66 I3V rEYDTATSIL/ A V—RDYARY FRA S VT EBHIELEEZAS VT
2102 T—EI73vlaFEYHEHE
R244 TEIIvTaAEIEKE(12)
& 7Y 5L/ 14 L—R : FCLK = 4~50 MHz
A L - FCLK = 50 MHz
FCLK =4 MHz 20 MHz = FCLK = 50 MHz
HE S
IEH < 2L | Min TyptE6) | Max | Min Typ(E6) | Max | BAfE | 4
70935 LERHE 434 b tbps — 0.36 38 |— 0.16 1.7 |ms
8/81 b+ tbps — 0.38 40 |— 0.17 1.8
16 /84 + tbr16 — 0.42 45 |— 0.19 2.0
A4 L— X BRE 64 /81 + tbE64 — 3.1 18 |— 1.7 10 ms
128 /31 b tbE128 — 4.7 27 |— 2.6 15
256 /31 + tbE256 — 8.9 50 — 4.9 28
TS50 F vy B 454 + tbec4 — — 84 |— — 30 us
BIOYS LA L—RYA 9 LED) Nppec | 1250000%2) | — — | 1250000%2) | — - |—=
TaT S LFDOYRARY REIE (4 /31 + tospp | — — 264 | — — 120 |us
R 834 k — — 264 | — — 120
16 /31 |+ — — 264 | — — 120
A=A VN VRTINS toPRT — — 110 |— — 50 us
YRARY REBRE—FIZEITS |64/834 k tpsesp1 | — — 216 |— — 120 |ps
A L—RBD 1 EEDOHAR N
L RERIERRS 128 /N1 k — — 216 |— — 120
256 /31 b+ — — 216 |— — 120
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RA4E2 T—4A ¥— k 2. BRI
& 2.44 T—R2I75vdarE)EE (2/12)
& TS5 L/ 4 L—X : FCLK = 4~50 MHz
A L FCLK = 50 MHz
FCLK =4 MHz 20 MHz = FCLK = 50 MHz
SR
IRH < 2RIl | Min Typ(Z6) | Max | Min TyplZ6) | Max | B | #
YRARY RBRE—FIZEITS |64/834 k tbsesp2 | — — 300 |— — 300 |us
L—X 2 AR
T ama S HEPTAN Mot r — — 300 |— N
256 /N1 — — 570 |— — 570
A L—REBEE—FRIZEITSHA [64/81 + tbsEED e e 300 |— e 300 |[pus
— YRR
L—RHADHYRARY FEBERFMHE 128 134 1 _ _ 390 | — _ 390
256 /31 b+ — — 570 |— — 570
BARY FEEE—FIZBEITH4L—XFD 1[E tbrReST1 | — — 300 |— — 300 |us
BOA L—R L ¥ 21— LEERICES)
YRR FEEE— RIZHEFEAL—XPD2EH |tprest2 | — — 126 | — — 70 |ps
BOAL—RLYa—LBEYRARY FEXE—F
IZBF54L—RFO1EBEDA L—ALPa—
N1
A L—REBEE—FIZBTS4L—XhDAL—R tDREET — — 126 | — — 70 us
Lo a— L BRI
BEfEIEa<T Y R terD — — 32 |— — 20 us
F— 4 REEERCE3) torp 100%3) (24) | — — | 100E3) (X4) | — — | &
300E3) (F4) | — — | 30CE3) (F4) | — — Ta=
+85°C
1. BIRYUSLAAL—RYAY)E, TOvI TEDHEERBTT.,. BIOVS LA L—RYA4 )L nE (n=125000) D5

B, TOVITLICTRENNETDEETHIENTEET, EAR, 6434 FDTAVIITDONT, TRENEL BHEHIC
484 FEERAAZ 16 RBICHFTIT>7RIC. TOTAVIEEELIEEL. BETOYS L/ M L—IXYA LA 1 EEH
ZFET. EL BE1EICHLT, A—7 FLRICEBEIOEZAAZTI LR TEEFRA. LBEFFLAVTIESL,

Lo a—LEEICE. YRR REIZHI SR L—R/SLR (K1 T7IL/8LR) #BHMT 2EBNAESENET,

F2. BIOUSLRD., TRTORHEERIET 25/PERTY . RIEHHEZ 1~FIMETT
F 3. EFMAMEBEENTITONEEORED mnETT,

4 BEEEHABHILELNEHRETT.

xS,

6. VCC=33VHEIUVERITHITHEEE

2.10.3 T avEREAE)EHE

+245 AT a3 BEEATE)EN
& 7045 L FCLK = 4~50 MHz
A L FCLK = 50 MHz

i FCLK = 4 MHz 20 MHz < FCLK < 50 MHz
P
15H )" Min Typ(E4) | Max Min Typ(E4) | Max BT A EH
T0Y S5 LR top — 83 309 — 45 162 ms
Nopc = 100 [H]
70455 LR top — 100 371 — 55 195 ms
Nopc > 100 [E]
BIOSSLYIIL Nopc |20000 |— — 20000 |— — |
(E1) (E1)
T — 4 R ER0E) torp 1002 | — - 10082 | — - 3
(%3) (%3)
30(%2) | — — 300%2) | — — Ta = +85°C
(5¥3) (E3)
1. BI7RUSLED. TRTOHMERIITS2R/IEHTT, RESHEHEIX1~KR/METT,
E2 EFBMAMNMBEEANTTONEZLEZDEED MnfETT,
A3 EEUERBLISEBONLERTT,
F4. VCC=33VHBLUEERICHITEHELEE
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RA4E2 T—R L — b

2. BXHIEHE

X

2.11 YT ILIDAXTINY Y (SWD)

246 SWD

HH oL Min Typ Max Bify AEEH
SWCLK 7 By & 44 & JLEERE tswckeye 40 — — ns 2.67
SWCLK & 0w #% High LAJL/SIL | tswekH 15 — — ns
R ig
SWCLK 7 B4 Low LARJL/SIL | tswekL 15 — — ns
AIE
SWCLK 2 By it EAYBRM | tswekr — — 5 ns
SWCLK 2 Oy it TAYERM | tswekr — — 5 ns
SWDIO £ v k7 v FER tswos 8 — — ns 2.68
SWDIO 7R—JL FEfHE tswbH 8 — — ns
SWDIO T7— % E RS tswpD 2 —_ 28 ns
tSWCKcyc
tswekH
SWCLK ;
tswekL
2.67 SWD SWCLK & A4 S 2¥
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RA4E2 F—4 & — bk o =

i
X

RO

tswos tswoH

SWDIO
(A7)

tswop

SWDIO
()

tswop

SWDIO
()

tswop

SWDIO
()

£ 2.68 SWD AHARA =T
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RA4E2 T—R L — b

145 1. £ 70X E— FDHR— MKEE

8% 1.

£ RE— FOHR— MREE

FTA—FTIIEIIFREY
A E— FRERE (RE4—+7
- v TE— FIZH#R)
FT4—FTVIhk
ITTFRAVINLE IOKEEP =
HRE BT SRR ey b [YIRDZFPREVIRAE—F —F IOKEEP =0 | 1(&E1)
E—FK MD Pull-up Keep-O Keep Hi-Z Keep
IRQ IRQx Hi-Z Keep-O(E2) Keep Hi-z Keep
IRQx-DS Hi-Z Keep-O(E2) Keep(E3) Hi-z Keep
AGT AGTIOn Hi-Z Keep-O(Ez) Keep Hi-Z Keep
AGTIOn (n=1) Hi-Z Keep-O(Ez) Keep(5$3) Hi-Z Keep
Scl RXDO Hi-Z Keep-OUE2) Keep Hi-z Keep
13C I3C_SCL/I3C_SDA Hi-Z Keep_o(??:Z) Keep Hi-Z Keep
SCLn/SDAN
USBFS USB_VBUS Hi-Z Keep-O(EZ) Keep(EIS) Hi-Z Keep
USB_DP/USB_DM Hi-Z Keep-O(E4) Keep(t3) Hi-Z Keep
RTC RTCICx Hi-Z Keep-O(Ez) Keep(5i3) Hi-Z Keep
RTCOUT Hi-Z [RTCOUT ;2iR] RTCOUT Keep Hi-Z Keep
CLKOUT CLKOUT Hi-Z [CLKOUT 3E#R] CLKOUT A Keep Hi-Z Keep
DAC DAn Hi-Z [DAN 71 (DAOE = 1)] D/A H H{R#5 Keep Hi-Z Keep
Z Dt — Hi-Z Keep-O Keep Hi-Z Keep

. H:High LA
L: Low LRJL

Hi-Z: nA 4 VE—52R

Keep-O : HAMRFIFTDELZRIFLES . ANMFENAA VE—FVRITHYES,
Keep: VI b7z 7REZ A E— PG, mFREEIRFSAET,

¥ 1. DPSBYCR.OKEEP Ew rA 0 (2% 2 FE T, /0 R— FOIREAREFINET,
; WFANEEIY AAmFE LTHEASA, YVILIDIT7REUNA DX vy VEILERICEESNTVSES., AASHFAEINET,
S0, AANHASNET

2.
i 3.
4.

WFNTA—TV I IITREUNADF v UL BERICEEE SN
ANHEFELTERSNTOAHFADANFHFIASATHET,
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RA4AE2 T—H ¥— 8% 2. SMg~HER

F8 2. M TER
S HER DB RIEIC BT 2 IS, MO =7 A b Ty =) 2Z2RLTIZSN,

JEITA Package Code RENESAS Code Previous Code MASS (Typ) [9]
P-LFQFP64-10x10-0.50 PLQP0064KB-C — 0.3
Unit: mm
Hp
#1 D
48 33
ARARARARAARARAAH
49 = =32
= =
= =
= = w o
[= = = ] 9‘ I
= =
= =
64 o / =47
[LEALELEERELELT

NOTE 4
Index area
NOTE 3
F NOTE)
1. DIMENSIONS “*1” AND “*2” DO NOT INCLUDE MOLD FLASH.
2. DIMENSION “*3” DOES NOT INCLUDE TRIM OFFSET.
! 1 1 3. PIN 1 VISUAL INDEX FEATURE MAY VARY, BUT MUST BE
LOCATED WITHIN THE HATCHED AREA.
N 4. CHAMFERS AT CORNERS ARE OPTIONAL, SIZE MAY VARY.
ALy " —
3 bp Reference | Dimensions in millimeters
(&]x @) Symbol | Min | Nom | Max
D 9.9 10.0 | 10.1
E 9.9 10.0 | 101
A2 — 1.4 —
Hp 11.8 | 12.0 | 12.2
He 11.8 | 12.0 | 12.2
e}
< & g o A — — 1.7
1 J ‘ A1 0.05 — 0.15
I 7 [ by | 0.15 | 0.20 | 0.27
< c 0.09 — 0.20
Lo 0 0° | 35° | &
Ls B | — | o5 | —
Detail F M - - 0.08
y — — 0.08
Lp 0.45 0.6 | 0.75
L4 — 1.0 —
© 2015 Renesas Electronics Corporation. All rights reserved.
21 LQFP 64 E >
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RA4E2 F—#8 ¥— k

8% 2. SMg~HER

37

36

25

JEITA Package code RENESAS code MASS(TYP.)[g]
P-HWQFN048-7x7-0.50 PWQNO0048KC-A 0.13 g

2X

[ [aaalc]

INDEX AREA ——

24

(DI2 X Ef2)
48 13
2X
E@ c 1 12 E
E
//|ccc|C |
N
A B3} Al SEATING PLANE
b(48X AlB
48X e || bU8Y zgz%m [B]
@ Reference Dimension in Millimeters
Symbol .
E2 (& [w@][c[A]B] ymool | Min. | Nom. | Max.
: \ 12 A — - 0.80
Jguuuu U}U UUUUU — exposep A, 0.00 0.02 0.05
(@@ [c[A[B] 8 x Chs DIE PAD
As 0.203 REF.
) \ d
) \ A b 020 | 025 [ 030
- ‘ - D 7.00 BSC
- | - E 7.00 BSC
Y i _ _ R A
5 + = e 0.50 BSC
) ‘ - L 0.30 0.40 0.50
I~ ‘ - K 0.20 - —
) | d
5 ‘ = D: 5.25 5.30 5.35
—_ { s E. 5.25 5.30 5.35
ANANANARANAIIANARANANAND aaa 0.15
% | » bbb 0.10
L(48X) K(48X) oo 010
ddd 0.05
eee 0.08
fif 0.10
2.2 QFN 48 EF>
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RA4E2 T—4 L — b 8% 2. 54 e ~TiER
JEITA Package code RENESAS code MASS(TYP.)[g]
P-HWQFN032-5x5-0.50 PWQNOO032KE-A 0.06
2X
(" ]aaaC]
24 ‘ 17
\
25 i 16
|
- - D
INDEX AREA |
(D/2 X E/2) ‘
% 32 ‘ 9
(> |aaa|C == 5 E
E
// |ece|C } ,
A (A3 aq - = SEATING PLANE
2x e b(32X)| . [bbb@|C[A[B]
b o $ddd@\c\ T
E@ Reference Dimension in Millimeters
Symbol Min. Nom. Max.
E2 & |t |CA[B] A - e
1 8 A 0.00 0.02 0.05
STFD Juuuiguuy A 0203 REF
Elmulclalel  w- | s 3 IREF
b 0.18 0.25 0.30
= | = oz |
- - D 5.00 BSC
D) ‘ ] E 5.00 BSC
D2 B Y R B e 0.50 BSC
D) ‘ - L 0.35 0.40 0.45
D i - K 0.20 - -
25[ ) } e D. 3.15 3.20 3.25
ANANANAIANANAND E, 315 | 320 | 3.25
2 " aaa 0.15
L(32X) | KE2X) bbb 0.10
cce 0.10
ddd 0.05
eee 0.08
fff 0.10
2.3 QFN 32 FY
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RA4E2 T—R L — b

8% 2. SMg~HER

JEITA Package code

RENESAS code MASS(TYP.)[g]

P-LFBGAB4-5x5-0.50 PLBG0064KB-A 0.06
E
B <
INDEX AREA —
- - - =
4x
| ]aaalC]
|
|
1
Z <= ‘ N T FP——
[[ddd[c] = <
Reference Dimension in Millimeters
Symbol Min. Nom. Max.
W @o0o0000O0 [D] - | 500 | -
| ocoooloooo — | 500 | -
.| oooo0looooO T
e] O0O0O000O0D . — = s
»|] OOO0OCl0O0O% = o '
| - - -
° 00000000 [o] b 0.22 0.27 0.32
s] O0OO0OO0O0O00O0 O — 050 —
A Of@OO‘OOO@ aaa — — 0.15
cce — — 0.10
vl2l s 4 s 7 s ddd — — 0.08
eee - — 0.15
nXgb| o geee®[C|A[B] fff - - 0.05
offf(D|C| n - 64 -
24 BGA 64 F>
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RA4E2 T—H I — |k

8% 2. SMg~HER

JEITA Package code RENESAS code MASS(TYP.)[d]
P-LFBGA36-4x4-0.50 PLBGOO0O36KA-A 0.04
-
<]
INDEX AREA ——_|
\
/F _ o]
4X
(]azalc
ccc
|
|
|
== qﬁ‘[p X7
(= [da[c] o <
Reference Dimension in Millimeters
Symbol Min. Nom. Max.
- 4.00 -
; © 0 0,00 — 0 =
e | 000000 T o | =
- .
D Q O O+O O :4/ — 2.50 —
A CR:NCHONOR: b 022 | 027 | 032
[e] - 0.50 -
aaa — - 0.15
1 2 3 4 5 6
cce — - 0.10
ddd - — 0.08
eee — - 0.15
nX(pb$ peee[C[A[B] fff - - 0.05
offf@| C| n - 36 -
2.5 BGA36 EY
R01DS0413JJ0130 Rev.1.30 RENESAS Page 83 of 90

Dec 6, 2024




RA4E2 T—R L — b

T8 3. 110 LR 4

fEx 3.

/IO LIRAE
TOMEETIE, VIOV AZT RLA, T BAYA 7 TN THE

3.1 FOMREDN—R 7 FL R

A =2 TS OBIIBEEDN— 27 RLZXTFTRO &Y T, £3.110. FEUBREDLRT. iH, X
— 27 L 2% RxLET,

EIZRHALET,

#£31 RBOMEOR—RT7 FLZR (1/2)

Ex L] R—ZF7 FLZR
RMPU LRHZRAEYFOFYSavazy b+ 0x4000_0000
TZF TrustZone 7 4 L% 0x4000_0OEO00
SRAM SRAM i1 0x4000_2000
BUS IR 0x4000_3000
DMACO BALY FAEYTHERAFA—F0 0x4000_5000
DMACH1 FALY FAERYTH RO FA—-F1 0x4000_5040
DMAC2 BALY FAEYFHERAV FA—F 2 0x4000_5080
DMAC3 FALY FAEYFTHERAVFE—F 3 0x4000_50C0
DMAC4 FALY FAERYTHV ROV FA—-F4 0x4000_5100
DMAC5 FALY FAEYFHERAV A= 5 0x4000_5140
DMAC6 FALY FAEYFHERALVFE—56 0x4000_5180
DMAC7 FALALY CAERYTH RO FA—-F7 0x4000_51CO0
DMA DMAC £ 1 —ILiLE) 0x4000_5200
DTC F—H rSURTFav -5 0x4000_5400
ICU ElYRA#ar bO—S 0x4000_6000
CACHE Fryvyia 0x4000_7000
CPSCU CPU YRTLEFayTqarbaO—Laizy bk 0x4000_8000
DBG AR 12 0x400_1B000
FCACHE I75vyiaFyyia 0x400_1C100
SYSC < R T L 0x4001_EO00
PORTO R—r0ar raO—LLTRE 0x4008_0000
PORT1 R—k1arbO—ILLPRA 0x4008_0020
PORT2 R—br2arbrE—ILLTRAE 0x4008_0040
PORT3 R—r3avhO—LLTR4E 0x4008_0060
PORT4 R—b4avbO—LLTRE 0x4008_0080
PORT5 R—r5arbE—ILLTRAE 0x4008_00A0
PORTS R—k8avhO—LLTRE 0x4008_0100
PFS Pmn i FHEED Y FO—LL SR 0x4008_0800
ELC ARVEY Yo bA—5 0x4008_2000
RTC JTZILEAA LYY 0x4008_3000
IWDT WIEIAVF Ry TE4% 0x4008_3200
WDT A FRyTELT 0x4008_3400
CAC 9 8y Y B E B E B B 0x4008_3600
MSTP EYa— LR ryFavba—JLA B, C. D 0x4008_4000
POEG GPTHAK— 7Y F Ty b4 R—TLES2—)L 0x4008_A000
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RA4E2 T—R L — b

T8 3. 110 LR A

#£31 FEIBEOR—RT FLZ (22)

K F EL)] R—ZF7 FLZR
USBFS USB20FS E¥a1—L 0x4009_0000
SSIED MRS U TP KL 28 T x—2Z (SSIE) 0x4009_D000
CEC AYR—IY—IL% bA=H RV O—L 0x400A_C000
CANFD CANFD E ¥ 2 — /Ll 0x400B_0000
PSCU RYZzILeFa)Fo44l#H1=y b 0x400E_0000
AGTO EHEBEHERBAMALA<0 0x400E_8000
AGT1 EHBEHIERBAAL A1 0x400E_8100
TSN BERUY 0x400F_3000
CRC CRC EEH 0x4010_8000
plole’ 2 EEE % 0x4010_9000
Ssclo SYFLAZTaA=H—2a VA UBTI—R0 0x4011_8000
SCI9 SYFLAZTAZH—2aIVA VB TT—R9 0x4011_8900
SPIO SYTARYITFLA B TT—R0 0x4011_A000
SPI1 SYTARYTIFNA VB TT—R 1 0x4011_A100
13C I3C RRA VB TT—R 0x4011_F000
CANFD ECC CANFD ECC 0x4012_F000
GPT16E0 16 Ew MR PWM 2470 (16 B FMEESHREE) 0x4016_9000
GPT16E1 16 Ew MR PWM 247 1 (16 E v MMEES SRR 0x4016_9100
GPT16E4 16 Ew MAAPWM 2474 (16 £ FMEEZSH AL 0x4016_9400
GPT16E5 16 Ew MAAPWM 2475 (16 £ FMEESHEEE) 0x4016_9500
GPT_OPS HAEYYEZaY FO—3 0x4016_9A00
ADC120 12Ey FADaYIN—50 0x4017_0000
DAC12 12Ew kDA VIR—% 0x4017_1000
FLAD F—BIFvia 0x407F_C000
FACI I5v a7 IUr—3vav UL TI—R 0x407F_E000
. B ¥R = RIDEEED R

3.2

RE = FDHae
R—RF7 RLR =& THOFHT FLRAFEIXEDEEENERT E7 FLR

TIECRARFAIIIL

ARIETIL, A= TNV HO IO VIPREZDOT 72 AV A 7 M ERERLET,

LOR B IRET HE Y a— L DL LS — TSR TVET,
TR AYA I ABICONTIL, REORES By 7 DY A 2 B ER L TOET,

WNES /O fEI TiX, VO AZIZED B THNTOWRNWTHIT RLRIZT Z7EALRNTLLEZN, 7784
bf;]ﬂ_jlﬂ N @J{/'E i{%ﬂméniﬁho

/O 7 7 AV A 7 VEIE, WEBD AR ZADNRAY A 70, A7 ey 7 REEY A 70, BLOKEY 22—
NDOT A M ATV E TRV ET, D7 vy 7RGV A 7 ViE ICLK & PCLK [ & Ektic
J:O"Cﬁfcﬁ @ i‘jﬁo
ICLK &% & PCLK JEEEMNE L WE X, A7 a vy 7 REEY A 7 VEITFEIZ—ETT,
ICLK B0 PCLK B L v K& Wk &, E 7 v v 7 R 1 72 v#icb7a< & 1IPCLK YA 7 v
BiMEnFEd,

EXALT VB ADOY A I NAVEIL, FERY T 7 T TNEXALT 7B ALV EONLEI YA IV EEZRLE
ﬁo
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RA4E2 T—R L — b

T8 3. 110 LR 4

E. CPUMNLDLPREATHIERDN, HNEAE)ADGHF T = v FO, DMAC . DTC D& 3 HHD/INRI X ZDINRT
JHEREBEETICRITINBEDT A VLTI,

#£32 TIORRYSIIIL(3)
TORRHAL D ILE
7 FLz ICLK = PCLK ICLK > PCLK(Z1) Y19
§[ 7)1

ABESa1—IL ZChb CCEFT B L HEAH BEAAH L WEAH Bz [ELpecti o

RMPU, TZF, 0x4000_0000 0x4000_6FFF 4 3 4 3 ICLK ILRHRAEY TOTF

SRAM, BUS, yvavaizy bk,

DMACN, DMA, TrustZone 7 4 LA,

DTC, ICU SRAM o> +tO—JL.,
NRav kA=, &
ALY MAEYTOE
AarkA—3n,
DMAC €Y a1—/Lig
g, DTCarhkOo—iL
LOR4E, ElYirda
vkhka—-3

Fryyia 0x4000_7000 0x4000_7FFF 3 5 3 5 ICLK Fyryia

CPSCU, DBG, 0x4000_8000 0x4001_CFFF 4 3 4 3 ICLK |CPUYRFLt*a

FCACHE JFqarko—iLa
=y b TNy TR
I5viaFxryia

SYSC 0x4001_EO000 0x4001_E3FF 5 4 5 4 ICLK O AT L

SYSC 0x4001_E400 0x4001_E5FF 9 8 5~8 5~8 PCLKB | 2 X7 Ll

PORTnN, PFS 0x4008_0000 0x4008_OFFF 5 4 2~5 2~4 PCLKB |/R—kna>vbBa—iL
LR 4A ., Pmn i Fi
oY hO—ILLUR
]

ELC, RTC, IWDT, [0x4008_2000 0x4008_3FFF 5 4 3~5 2~4 PCLKB [/ RV rYoaV b

WDT, CAC O—3, Y73 AL
o8y Y. M4y
FRYTEA3, 74
yFRyTaAL<T. Y
09 BIRFEERE
[E13&

MSTP 0x4008_4000 0x4008_4FFF 5 4 2~5 2~4 PCLKB | E¥a—ILR kv Tl
il

POEG 0x4008_A000 0x4008_AFFF 5 4 3~5 2~4 PCLKB | GPT I R— F7™ b
Ty b x—=TNLED
a—)L

USBFS 0x4009_0000 0x4009_03FF 6 5 3~6 3~5 PCLKB [USB20FS €Y a—
12

USBFS 0x4009_0400 0x4009_04FF 4 3 1~4 1~3 PCLKB [USB20FS €Y a1—
17

SSIEOQ 0x4009_2000 0x4009_FFFF 5 4 2~5 2~4 PCLKB [SDRR /22T x
—2X 0, WERIUTIL
YO R4 VBT —
A. Inter-Integrated
Circuit n, Inter-
Integrated Circuit 0 ™
A9 F7yvFaiz=y b

CEC 0x400A_C000 0x400A_CFFF 4 3 1~3 1~3 PCLKB [ RXR—<%—I LY bk
A= xarbka—J

CANFD 0x400B_0000 0x400C_FFFF 5 4 2~5 2~4 PCLKB [ CANFD E¥a1—/L

PSCU 0x400E_0000 0x400E_OFFF 5 4 2~5 2~4 PCLKB Ry ZJz5)LtFal)
T4 L=y

AGTn 0x400E_8000 0x400E_8FFF 7 4 5~7 2~4 PCLKB |{&;H&EHIERZALA
A4<n

TSN 0x400F_3000 0x400F_3FFF 5 4 2~5 2~4 PCLKB | BEt>Y

CRC, DOC 0x4010_8000 0x4010_9FFF 5 4 2~5 2~4 PCLKA |CRC EHzR. T—42 &
HEE
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RA4E2 T—R L — b T8 3. /10 LR %

£32 THUERRYSHIL(23)

THORRYA 7L
7 RELR ICLK = PCLK ICLK > PCLK(E1) H4L9
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