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Ji3 A
2.7<Vpp<4.5 V -0.3 — 0.30xVpp
Vhys C | WINIBHF BT — 0.06xVpp | — — mV
N
I P | WA A (5 | Vin=Vbp B¢ Vss -1 0.1 1 pA
bk BH U4 A A5
KX FHIEED
IiNToT C | prua SRR TN Vin = Vop 5 Vss 2 0.1 2 pA
51 R T 5
TR Ji
Rru P | Lhidpd BT Bt — 40 75 190 kQ
NFFAHBE
b hr
KRB © 2013-2024 AARHLARA A 17 /45
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Tic DCiENHE | B5] IRE Vin < Vss, ViN > -2 — 2 mA
" Vbbp
= MCU R -5 — 25
18, BYEfE
7751 B
SN
Cm MINHEZ, a5 — — 5 7 pF
Vram RAM R4 & — 2 — — \Y
% 6-2 MCU VDD LVD /POR H 4240
s i B BAME | BUEUE | BKME | B4
Vror POR & H JE [ 1.6 1.8 2 \Y%
VLvpL T B A R (— M B FELVDV= 0) 2.59 2.63 2.68 \
VivpH BV A U R — = A2 (LVDV=1) 2 | 4.22 4.28 4.37 A
VHYSLVD ARG s G 3R iy — 50 — mV
VevoH T B ARE R (— R 4.45 4.6 4.75 \
VeviL T BRI o 2 R — K A 2.85 2.95 3.05 \%
VHYSPVD e R R AR T AN AR v — 50 — mV
Vaa 223t G2 h i [ A 18] 1.18 1.2 1.22 \Y%
(1 2 KA 2 POR AT LAFATE (4 5% e HL R AR 5
(21 TR R AE =" PRI IRAE+ IR H
Bl B 27 Vop = 5.0V, Temp = 25 °C k47T 0%,
A RBHEALE S © 2013-2024 7K BHEAH RAH 18 /45
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p 03200
6.1.2.2% & LDO & LIN PHY DC ##4
# 6-3 ®E& LDO & LIN PHY DC F#f#
C \ . B
Fiins2 iEH W% A B/ME iRl BAE fr
Vear 5
Vear p NN 6 28 v
LA (Vear)
Vin@et)pon p gﬁgﬁ%&ﬂﬁ i 4.05 5.25 A
Vih(det)pot P }Jj;jﬁﬁ{ﬁﬂi P 3 3.7 4.2 v
Vhys(det)pon P J: %E{ji&i% EE.JJIL 50 350 mV
Vecoo El)::
Vce.o P | Vcec o5l HHLE 4.9 5 5.1 \Y
Tolim P | b s R Vee o =0V to 5.5V -500 -360 -150 mA
Vee o RERIIEE | Vee o mom=5V, Ramp
P ’ 4.3 4.75 Vv
Vivd ECERED Down 4.5
Vee o RERIFEB | Vee o mom=5V, Ramp
P ’ 4.4 4.9 Vv
V\lVT ’fﬁ EE‘}:I—S“ Up 4.6
Co D | %Az sy LRERELEIAGQ 1 10 uF
TXD 5|4
Vihsw) P | ARl RE Voc0=297V~55V 0.3xVee o 0.7xVce_o \4
Vhys) D | IR HIE Vee0=2.97V~55V 200 mV
Rpu P | EfieapH 5 12 25 kQ
RXD 5[
Ton EHAR: Vrxo= Veco -
P | & T R 0.4V; -0.4 mA
VLIN=VBAT
ToL . 1B
P Mz I b 0.4 A
fIRH P it Vrxp=0.4V;VL.in=0V o
EN 5[4
Vth(sw) ﬁ;’%]ﬁl 'TE EE.E 0.8 2 v
Rpa e E 50 130 400 kQ
RSTN E|
. VrstN=Vcc_0-0.4V;
P ) — ’ 12 kQ
Rpu L Vec 0=2.97V to 5.5V | 6
Vrs1N=0.4V;
ToL P | P4 B Voc.0=2.97V to 5.5V; 3.2 11 40 mA
-40°C<Tvj<195C
AR BHE R A © 2013-2024 A KB AR A A 19 /45
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JE A AR
S A Ve 0=2.5V to 5.5V;-
VoL P | e P R 40°C<T\<195C 0 0.5 \Y
Vou P S -40°C<Tyi<195C 0.8xVcc o Vece 0+0.3 A%
LIN 3/}
IXEhAR BYERER | Vixp=0V;VLin=VBar=18
P ’ 40 150 A
IBus LM 7 vV m
BIABRMERMAI | Vxo=Vcc o ;VLiN=
P - 20 A
IBUS_PAS_rec M7 18V:Viar=5.5V n
AR BERINIR | B Vixo=Voc_o;
om P | ’ - -600 A
Teus_pas. £} Vo= 0V;Var=12V H
v s slave H \L‘Eﬁ )
Vsabioder | D | BB peaimpy | O Ree 10 LA005 0.4 1 v
ISerDiode—lO}lA
3 i 2k
IBUs_No_GND p ;}%ﬁﬂﬁﬁ i 2 Vear=18V; VLin= 0V -750 10 pnA
L YBR[ a2
IBus_No_BAT P %‘E BRI £ 2 VBar=0V; VLin= 18V 8 pA
PRl as BN
om P =5. 0.4xV A%
VBusd (E VBar=5.5V to 18V BAT
B AR R PEBR i )
e P =5. 0.6xV A%
VBus (L Vear=5.5V to 18V BAT
N T VBar=5.5V t018V;
VBUS ONT P Tﬁq&%qﬂ L‘ﬁ]]iglﬂ VBus CNT:( VBUSdom+ 0.475XVpar 0. 5XVpar 0.525XVpar \Y
- HHE -
VBUSrec)/2
WA IRARER | Vear=5.5V to 18V;
P ’ 0.175%V Vv
Vavs JE Vuys=VBusrec - VBUSdom BT
LIN 1 Vpar Z [A]ffH
slave P 20 30 60 kQ
R AR B, Vin=0V;Vpar=12V
Cuin D | LIN 5| & 30 pF
IEH L Vear= 7V 1.4 A
Vomom P | EEHH e
1EH AL, Vear= 18V 2 A%
6.1.3 ERIFEFRHE
6.1.3.1MCU 4 H s iRe 1%
& 6-4 MCU st
S8 5 | WR/IEEH | Vob -40°C 25°C 1 85°C 105°C 125°CH2 Bfr
b4 W)
LFOSC+PLL, ff | RIpp 5 mA
REFTA BLEI b 48/48 MHz 12.886 | 12.931 13.188 | 13.584 | 13.646
48/24 MHz 12.291 12.326 12.583 | 12.971 13.032
24/24 MHz 10.337 | 10.291 10.512 | 10.912 10.964
AR BHE R A © 2013-2024 A REHHRA A 20 /45

A G ERIANKBHG I, REVFR], A5 e &

Downloaded From | Oneyac.com



https://www.oneyac.com

autochips

AC7801L ¥3EF M

B

12/12 MHz

48/48 MHz 12.105 | 12.147 12.434 | 12.587 | 12.704
48/24 MHz 11.511 | 11.581 11.792 | 11.284 | 12.113
24/24 MHz 9.613 | 9.628 9.805 | 10 10.12
12/12 MHz 8.385 | 8.341 8.496 | 8.7 8.799
LFOSC+PLL, %% | Rlbp
FA G I P A R 48/48 MHz 9.606 | 9.63 9.911 | 9.791 9.882
Ik g 48/24 MHz 9.395 9.49 9.743 9.626 9.724
24/24 MHz 7.851 | 7.857 8.099 | 7.985 8.079
12/12 MHz 6.99 6.974 7194 | 7.077 7.148
I [
48/48 MHz 8.972 | 8.976 9.206 | 9.208 9.302
48/24 MHz 8.786 | 8.84 9.044 | 9.048 9.163
24/24 MHz 7.244 | 7.238 7.415 | 7.418 7.517
12/12 MHz 6.359 | 6.369 6.515 | 6.514 6.606
REJT A AL b 48/48 MHz 16.737 | 17.059 17.532 | 18.718 | 18.224
48/24 MHz 16.002 | 16.306 16.796 | 17.975 | 17.474
24/24 MHz 13.592 | 13.819 14.268 | 15.465 | 14.953
12/12 MHz 12.014 | 12.181 12.624 | 13.828 | 13.314

9.089

8.962

9.163

9.563

9.585

A G ERIANKBHG I, REVFR], A5 e &
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48/48 MHz 15.865 | 16.207 16.649 | 17.358 | 17.205
48/24 MHz 15.115 | 15.474 15.907 | 16.619 | 16.467
24/24 MHz 12.797 | 13.07 13.49 | 14.207 | 14.042
12/12 MHz 11.268 | 11.499 11.905 | 12.627 | 12.46
XOSC+PLL, #¢ | RIbp
FH I P P R 48/48 MHz 13.008 | 13.323 13.832 | 13.836 | 14.109
I 48/24 MHz 12.825 | 13.15 13.639 | 13.646 | 13.907
24/24 MHz 10.862 | 11.181 11.664 | 11.645 | 11.894
12/12 MHz 9.805 | 10.108 10.568 | 10.559 | 10.768
I [
48/48 MHz 12.315 | 12.611 13.107 | 13.214 | 13.489
48/24 MHz 12.127 | 12.441 12.91 | 13.013 | 13.294
24/24 MHz 10.193 | 10.48 10.921 | 11.027 | 11.272
12/12 MHz 9.137 | 9.416 9.828 | 9.927 10.17
PRIRBE 48/48 MHz 11.787 | 11.943 12.017 | 12.109 | 12.3
LFOSC+PLL, 48/24 MHz 11.183 | 11.335 11.4 11.49 11.683
{868 BT AT RN e
24/24 MHz 9.689 | 9.796 9.844 | 9.923 10.101
SRR S © 2013-2024 A REHEABRAH 21/45
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BRI
12/12 MHz 8.636 | 8.715 8.75 8.825 9.003
3.3
48/48 MHz 11.185 | 11.33 11.408 | 11.493 | 11.667
48/24 MHz 10.588 | 10.724 10.8 10.887 | 11.055
24/24 MHz 9.107 | 9.198 9.258 | 9.333 9.492
12/12 MHz 8.059 | 8.124 8.174 | 8.244 8.4
PRERAR S RIpp 5 mA
XOSC+PLL, 48/48 MHz 15.38 15.828 16.129 | 16.323 | 16.69
THAEATA BRI Bl 48/24 MHz 14.648 | 15.086 15.389 | 15.579 | 15.939
24/24 MHz 12.803 | 13.199 13.49 | 13.677 | 14.021
12/12 MHz 11.512 | 11.875 12.164 | 12.339 | 12.677
48/48 MHz 14.743 | 15.144 15.467 | 15.647 | 15.986
48/24 MHz 14.01 14.398 14.733 | 14.912 | 15.251
24/24 MHz 12.182 | 12.537 12.846 | 13.017 | 13.343
12/12 MHz 10.889 | 11.223 11.528 | 11.695 | 12.019
LFOSCf£5 %% | Rlpp | 8/4 MHz 5 7.104 | 6.925 7.137 | 7.432 7.567 mA
IR 3.3
A L 6.42 6.39 6.51 6.682 6.81
LFOSC 4 %%t | Rlop | 8/4 MHz 5 5.173 | 5.209 5396 | 5.281 | 5.345 mA
I, 3.3
S A R 4.6 4.619 4.732 | 4.733 4.828
1 I SIbp | — 5 3.12 5.94 29.65 | 55.22 | 114.11 A
(RTC/GPIO/I2C 3.3
ISPI/UART/CAN 2.71 5.61 28.72 | 54.42 112.31
A AR [3)
ADC ffige N | SIbp | — 5 1.93 1.984 2.019 | 2.05 2.118 mA
1EBE HL IR 3.3
(model: AEfX 1.665 1.738 1.7564 | 1.782 1.849
W)
ADC +BAET] | Sloo | — 5 106.93 | 113.63 142.76 | 167.8 | 224.95 A
HfdihE R (K45 1A 3.3
L (mode2) 99.66 | 106.79 136.32 | 160.86 | 217.73
ACMP f&fg M | Shoo | — 5 18.35 | 21.51 4517 | 70.87 | 129.59 HA
[CAIR SN
3.3 14.94 | 17.91 40.82 | 66.96 124.97
LVD ffifg FiyfE | SIop | — 5 37.97 | 42.74 67.82 | 93.89 153.46 pA
1B IR 3.3 34.65 39.55 64.49 | 90.8 149.72
FHUER@®RTC AT | SIbp | — 5 1.95 2.31 7.12 12.54 27
JF, RTC/NMI 3.3 HA
TR (o 1.47 2 6.59 11.88 25.78
(1 i R 51 B (B E 25 °C Vpp=3.3/5 V 4 4F T (145 (i s HE 47 18 5
A RBHENLE SCAT © 2013-2024 A REHEABRAH 22 /45
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@R
(217E 125 °C Vpp=3.3/5 V %A+ T HI G T HE SRS E
BIFEMAEFL T, RTC 253 IDD At 1 pA, RTC BEMJEA 32 KHz LPO Ff4f,
6.1.3.2% /& LDO+LIN PHY fjtF L i itk
IR Ta=-40°CH| 125°C; WTHAME, B AUEITE 25°C H Vear=12V F#E1T.
% 6-5 /& LDO+LIN PHY 4t HE R
SH C w5 [URFH B/AME |BABE [RKE (A
BHER: Vin=Vear 22 52 A
Llp I PRARAH A : Vin=Vpar 14 28 A
Viar 51 BAT s (Balt) : Vin=Vear Vexp=VCC 135 350 A
EFEHE (B : Vear=12V Vrxp=0 1.5 4 mA
6.2 M
6.2.1 =il
% 6-6 mHIE P
w5 C Wi 7S | ®mME BAME O | RKE | B
1 D Z \éﬁﬂj |j‘] *2 Hﬂ‘%EP (tsys = 1/fSys) fSys DC — 48 MHz
2 P E&é’f}ﬁﬁz(‘ceyc = 1/fBus) fBus DC — 48 MHz
3 P W EICDIFEIR 5 ds 4% firo | — 32 kHz
4 D AN A ik o8 (2] textrst | 1.5 — — ns
D IRQ Hﬂ(‘{qlﬁf}f iz“_/f*ﬁﬁm tom/ 1.5 % tsys - — ns
tIHIL
D 1%—"&*%5&“1 tmm/ 1.5 X t32k —_— . ns
tIHIL
6 D i O B AR TR | — Erise — 10.2 — ns
D I‘ETJ' bﬁ@ggiﬂgﬁg tFall — 95 —_— ns
(513 = 50 pF) 4
D jﬁJﬁ DJ:}I’*DF%H# — trise —Z 5.4 — ns
D I‘ETJ' %—glzijjgig(ﬁ tran — 4.6 — ns
# =50 pF) 4
WERAEAA UL, 50 EE TR Vbp=5.0 V. 25 °C I [ PE 50
(21 3% ARSI AT AR 55 9 RESET_B 51 45 =R i) 5 e ok ot
(31 3 FRLCRAIE A 3k 51 0 R0 20 B it ) B o ik v 5 P88 o IR T2 5 B2 R Bk b oA BT RS A 131 5
AR BHE R A © 2013-2024 A REHHRA A 23 /45
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@R
(41 5 37 4% 20%1) Vop HL-F-F1 80% (1) Voo HLFEoR, iR EEVER-40 & 125 °C.
6.2.2 PWM A
() 25 FEL B e v T AR R A R A N Bk o X L [R) 20 FLBR ) TAR I B FRAE PWM B b
% 6-71 PWM B\
C e 5 w®/ME BAE E:-iva
D fé Hﬂ— %% Hﬂ— %EF }/Fﬁ$ fvwm —_— 48M HZ
D iﬁ)\jﬁ%ﬂﬂﬂ(‘{*ﬁ 3 tierw 1.5 — tpwM [
(11 tPWM=1/ fPWM,
tICPW
PWMCHn
PWMCHn \tﬂj/
Bl 6-2 &R 3 N bk

6.3 HINHL

6.3.1 HuRFi

ARTNAAE R TARRBEO R THRERE R ABEME . VO 51 B0 DhREE H b F 3B 48R0 F e 18 57 25 i i o
ke, Hedmr goEmifdeh MCU Btz EAAEDhRIFHHIE Pro, 1§HE KPR5I RIS Vss
5% Voo Z [8] [ HL R Z I3 AR O SIS, R m sl i CRitado 4h, SHUEIHEAT Vs BX
Vop Z AR 22K 2 AR

# 6-8 BB
FXtg 1w | S PiBA 48 EAfr P
e it LQFP-EP
HJZ (18) Ron B, FEBIHNBIAEL(E AN 74.9 °C/W 1,2
VUZE2s2p) | Ren 44.3 °C/W 1,3
HBH, S5 BISMEREREE(E SR XTI
Rom A, ZEIR 26.7 °C/W 4
A RBHEALE S © 2013-2024 R BEAHIRAF 24 /45
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Ror B, 3 33.0 “CIW 5
B2 (AS) | w, ARESE, GRS ETWT O (HAMTD | 6.6 *CIW 6
WZ@Es20) | w, RS, ZFSHETHTL (HANTD | 5.2 “CIW 6
B2 (1S) | w, ARESEL, G RSNERR T (FAMTD | 35.4 *CIW 7
Z@Es20) | w, PRESE, GRS ERGT L (HAMTD | 27.9 *CIW 7

1. SRR RN BIhFE. BRI 2RIMEE (B0 . MR R AR AR DA

K%, TA=125C.
2. #HTJEDEC JESD51-2 ¥rifE, #EHZEMR (JESD51-3) /KFJ5IH .

3. HTJEDEC JESD51-6, fEHEHIR (JESD51-7) K P77 M.

4. B FIEIRI R EAE, HETJEDEC JESD51-8 bRk, MR AE 78 I8 35 f I (AR b 22 1

5. R AR AR At 2 (O IAFH . g B Ak A

6. FETJEDEC JESD51-2 ¥rf, #RrESHER R BT A &5 15 S 2 M iR 2

o ARILUEAE T BEF BT

7. A TJEDEC JESD51-2 #riff, HRHESHEORBRIR SRS IR 2 A 22 RSO I 5 BRI A 3ARr % .

AT AR A RSP 4R (T) (B °C AHAD -
TJ =TA+ (PD x 0JA), Hrh.

TA = R EZ, LL°C YA,

0 JA = Bf3EIH, 453085, BL°C/W A,

PD = Pint + PI/O

Pint =IDD x VDD, PLIURRA SR — &7 A BT
PL/O = fg N L 51 I BRI ThAE — A g

ST RZEM A, PI/O << Pint, HALLZHS. PD 1 TJ (U328 PI/O) 2 AL K HR I

PD = K = (TJ + 273 °C)
R, ESERF R K.
K =PD x (TA + 273 °C) + 0 JA x (PD)2

Hor KZHFE #20 (K) H AL

IR CA TA 19 PD G TH8RIRE) ke K. A K8, "l ULEAZGEAORMEM TA R PD

F1 TJ 1E.

A RBHEALE S © 2013-2024 KB HRAH
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38 F R
v /N
7 AMRIAEERFITN
7.1 HNEER
7.1.1 SWD HSHME
R 7-1 SWD 4 H & 78 B S
s i B BME | BAE | B
TAEHE 2.7 5.5 A%
J1 SWD_CLK T.{E#i% 0 20 MHz
© BATERRR
J2 SWD_CLK J& #f 1/J1 — ns
J3 SWD_CLK 4 fik ¢ 20 — ns
< BATEER
J4 SWD_CLK _bF-F1F [ R [a] — 3 ns
J9 F SWD_CLK FFF¥) SWD_DIO % N\ 4 g 7. 15 ) 5 — ns
J10 SWD_CLK FF+2 5/ SWD_DIO % NE ¥ {541 | 5 — ns
J11 SWD_CLK = 12| SWD_DIO %54 %« — 41 ns
7.2 AEBIRE R (OSC) FIAERI 8P IEICS) fk
7.2.1 SMEBHRT % (OSC) Ktk
& 7-2 OSC #;MiE GFRBETEHE =-40 £ 125 °C)
%= | C Kk &7s B/AME | #BMEH | BRKE | B
1 C PR3 as AR fhi 4 ~ 30 MHz
2 D FE R CL1, CL2 | & Wik 1
3 D BB HLRE Rs — 0 — KO
4 C rh iR B B A tost 3 ms

0l XpF CL1 A1 CL2, #eFEMH s iR A& L MR RN SRS ERE%E. CL1 1l CL2 i@% K/ .
WAL, BIRAEFE B E — MRS, TOE CL1 f1 CL2 MLk 4 . 7ERIE CL1 A1 CL2 (R, W 4ifi4 PCB
F1MCU 5| 2 (10 pF n] /R4S 51 AT HL B AR F A OS5 1)«

I ERHEHLE S

© 2013-2024 A RBHEA IR A A
AREEERBRANREH TG, REVFT, FeirikfoiilE
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XOSC
XIN XOUT
%Rs
I8l
Inl
CL1 = Crystal = CL2

|

B 7-1 S7 RYRERIR G as B

7.2.2 W RC #ptE

£ 7-3 OSC M ICS #igx (HEEFEWEE =-40 & 125 °C)

w5 | C |k /= B/ME | BAEME BAE | B
1 P | LFOSC % th 45 W FEVE fifosc 7.88 8 8.12 MHz
-40 °C & 125°C
2 P | LPOSC W &B % #E I &0 45 | T =25 °C, fine_tt — 32 — KHz
xR, W SR Vop =5V
3 P | LPOSC HJ EiR#MANH | T=25°C, Afint_fe 4 — 4 %
PG Vop=5V
4 P | LPOSC 7 T =25 °C, Vpp | IEFETEH: Afint ¢ -20 — 15 %
= 2.7~55 V %2k T | -40 °C % 125°C
4, IRC FHIEEALT= AW
Tz
7.2.3 PLL ¥t
# 7-4 PLL ##%
S iast S8 B/ME | ABE | BRE | BAL
1 ferr N PLL #y NI R4 4 — 30 MHz
2 fPLL REF PFD &gl — — 8 MHz
3 frLL ouT PLL % s g AR 9 — 750 MHz
4 fvco_out VCO % 4= 500 — 1500 MHz
TAERRESIRE: -40~125°C
frrr,_our = fvco_our /Postdiv, Postdiv 7] LI 2,4,6,...,60,62
KRB © 2013-2024 AARHLARA A 27 /45
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p 03200
WS e S B/ME | BUE | BKME | B
frrr rEF = froL N /Prediv, Prediv 7 PN 1,2,4
7.3 F W Flash ##%
ARTTVEINH T A W Flash 770# 78 10 G RE /A2 BRI [R) R RE 5 BR KL
& 7-5 N Flash it
C | &k #s BME | ERVE mANE | BAL
D - 40°C ?IJ 125 OC {Eufi#ﬂ:i%?éﬁﬁ/ Vprog/erase 2.7 —_— 5.5 V
B TR L
D | sHRER L VRead 2.7 — 5.5 \
D | AN Flash M ZA% fsvs 8 48 MHz
D | EEERRTE FH0) tMER — 114.6 — ms
D | DU (—D) tPER — 114.6 — ms
D | #tEEERR tMERV 65600 | — 131200 | teye 01
D | TUREE tPERV 535 — 1070 teye (1]
D | A W Flash (1 41~7) tPRG1 — 66.5 — us
D | 2 N Flash (n 1M, n>1) tPRGn — 66.5+14.6%(n-1) us
C | i N Flash iy (EERR-SmFEE3A K | nepr 10k — — /4
#) Ta=-40°C %= 125 °C
C | ‘FH¥I45IE N Tdavg =85° C FEi& | trer 10 — — H
10 K R - GnFE 106 34 J5 B (R Fr
[
(1l teye = 1/ fivso
7.4 AL
7.4.1 ADC %t
F 7-6 12 iz ADC FLR B4R T/ER Mt
s ¥ %A R®/AME | BEME | KA | BAL
Vavpp HEH 2 %HE 2.7 - 5.5 \%
Vin I ETE - 0 - Vavpp \Y%
Riv L PNy e o - 1.0 1 - KQ
Capc PR LA » - 2.3 - pF
AR BHE R A © 2013-2024 A KB AR A A 28 /45

RSB EE BIARRBENA, REVFAT, Ao

Downloaded From | Oneyac.com



https://www.oneyac.com

AC7801L ¥3EF Mt

autochips

@R
i 5 v Jis BAME | #EBME | BRE | BAL
Ranc KAEFF SR HH — — 2.6 — KQ
fapc ADC B BfAiiR - - — 24 MHz
fsample %*ﬁé Etj- I‘Eﬂ o 280 T — ns
firig PR IES fanc=24 MHz - - 1 MHz
INL Forde it - - 1.5 - LSB [
DNL o Aed ik - - 1.5 - LSB
CH AR TE - - — 12 —
(1] JF 291ns AL [ 454 IEUE -
(21 LSB = Vavpp /212,
£ 7-7 12 i ADC B AR RS TIERARRE (80
et %M C it wAME | HRE BAE | B
IR AL AR RER -40°C~125°C | D Slope — 1.629 — mV/°C
B L s 25 °C D VTEMP25 — 0.72 — \Y%
. - = = = -7 - 77071
| Chip |
| Internal ADCI :
I Channel MUX . nput I
| Equivalent R To SAR ADC corel
ADC_INO | P |
- ; ANN— > i
Source impedance : E l I
Ry | ; ADC Sampling |
, : : capacitor Cs |
: : |
Input Source : : : :
[ i |
| : |
' |
ADC_IN11 ! : |
<3: ’f
I : I
' |
' |
' |
' |
' |
! |
L NN _______ !
B 7-2 ADC BN E
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JE A AR
7.4.2 EHILESE (ACMP) BSHH
R 7-8 BB RS

C ik /s B/ME HWRIE BKE L:2¥ V2
D fHEE R Vavpp 2.5 — 5.5 \Y%
T e R (CTAERERD Ippa — 20 pA
D AL FR N HL Vamx Vss - 0.3 — Vavpp \Y%
D A N\ w2 L Vaio — — 40 mV
D RO LA IR A R (HYST=0) Vu — 20 — mV
D B LA AR IR A iR (HYST=1) Vu — 40 — mV
T HEE R GRPEZD IpDAOFF — 100 nA
C FERRIEIR tp — 0.4 1 us
7.5 BEfEEO

7.5.1 SPI ##%

BATAMEIE D (SPD w8 EMERIESRALERD 47 02k, H Pl DLE L E 2 DU S 8. & REN AR
Ji SPT R AU P4t AR B AR IER, ES AN
BT L AR A S A RS . AnTERE IR, R R T IR R A B U BB O 20% 1) Vi AT 80%
1V, B SPL 51 AIEA 25 pF (8. Frf i EEGE CAH W T SPT i 51 i 45 IS 43 R 2 0 F 1

“BHEF I SPL —i. Bt

T R B
—\ DI S
“ | | | |
e e R
%[ | |16 ) e | |
A cpha=0 I \foo
cpol= |

SCK

cpha=1 |
cgol:1 I

I,

| 6w
MISO T e X
A
& 7-3 SPI B -4
ANRFHILE © 2013-2024 AREHLABRAH
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BRI R
= 7-9 SPI #i-EH
ER=) i B/AME BAE HBAL | HE
fop T%'ﬁzblﬁ$ fbus/512 fbus/2 HZ fbus %4@\@2&}%‘?
CS FRE#R S — SCK IS 1k
tse CS & i 1Xthus 256Xtbus ns I};\ FRREER o
55—~ SCK 1173 CS LI
the CS {5 i 1Xthus 256Xthus | 1S M%F ' WL CS ETHAH
]
4 (SCK) & - FEIk
twsck EEEF‘EH' ]‘Eﬂ 1Xthus 256thus ns ﬂi%% trsck *u tsck
tsi BE T NN ] 16 — ns —
thi BT N AR 1] 16 — ns —
tvo HC i A 0 () — 7 ns —
tho Bt ar H AR A 1] 1 — ns —
trsck Hﬁ%*ﬁu‘ﬂjtﬂﬁﬁl‘ﬂ 45 154 ns i
tesck T T N ] 5.1 16.2 ns —
tSC
cs N\ fe-eo oo J}I'_
! T |
B _ = N__A N\ N
v cpol=0 __ ' "~ Al N_A '\
O [ I | | tfsgﬂ F_ _>| I<t_mck I |
A eptpp— N A NV
cpol= : l,
I ta II I wsek © T tweck I Lais
MISO — () T |
! T e e
| I I,
MOSI L L X
S — il
si hi
& 7-4 SPI i} 7 E-MAil(cpha=0)
sc
s ™\ PR y—
| | | | |
v cpol=0 __ ' — /I N_ A N\
o[ | =S |
wn cph1a=11 I W ----- \_/r—l—
Ccpol= I I
I ta I I twsckl twick I tdis
miso — (T YT X |
tvoI I tho ! I
[ | I
MOSI { : * L
thi ts !
7-5 SPI i - M Hl(cpha=1)
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% 7-10 SPI - ML

ines Ui B B&/ME BAE BAL | ER
fop }‘%'flﬁiﬁg 12 M Hz —
— LR — A ‘jJU‘;]L JH
. O ot s QCSF%mﬁ% ™ SCK I #5 RIS
— e — A~ SCK ik 3 CS LTy i
the CS {RFEH] i) 2Xtbus ns MéF I it THH
i [
ta MLV 1] B (7] — thus ns M i BELAS BB A R B ]
tdis MAL MISO 25 F it ] — thus ns 21 5 B AR AS I AR R I (1]
Wb (SCK) &5 P A
WSC. % % — AUH‘ I‘E J: &E‘ |
twsck TR 30% 70% R R EP bF F T B[]
tsi AC TN VA 12 — ns —
thi Fm i N AR R 8] 28 — ns —
b L T 361 —
tvo By A 250 () — 99 ) ns
tho Hc i B OR RIS (8] 14 ns —
trsck Hﬂ—l‘é*i@)\iﬂﬂ‘j—]‘ﬂ 1.4 5.4 ns -
tesck RPN S ) 1.4 6.4 ns —
11 GPIO % & 00
21 GPIO ## 10
7.5.2 CAN #i#
F 7-11 CAN e fk vhoie
SH 5 B®/AME BRI BANE L Viv
e CAN “Z M mefig fikh 241 twor — — 0.9 us
75?‘5([3"] CAN“EIAT%” ﬂﬁ@%ﬁﬂ(mj%%ﬁ twor 4.7 — —_— us

7.5.3 UART ¥#%

5 PO 2 (UART) R HE AT
fF LIN Zhg, RIRSEHLRIWT XK, A0 XL R Bt (i, T 44 UART EZ S AL

% XHF 3 1% UART, H i Z MR 2 B LIN Jjge ([7—/> UART ¥ uart JJREFI LIN Tifg

UART SCR™AE s GBS R G 600 bps~3 Mbps ()%, SERRIB R R AT HARP RS R IR Z2 AR

GPIO & e b ik ivh 6 2 foe /NSRS 333 s 1T BN AR 5 B0 e ToURUE B AL B, [l ik 2 />

o=}
He &

FRAE L Ik P FE L, A BECRUES S 5 AT AR

1.
ANBEFRHERD
2.
1%
3.
I ERHEHLE S

© 2013-2024 R BEAHIRAF
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4. AERERAIE LIN DRER AT SCHRF IR B mi R 508 20 Kbps;

5. M LIN DhRERT, FESEIT R HShEAF RN . iSO R 5 A B R 22V S -20%  (+/-
2%) ~+23% (+/-2%) -

7.5.4 12C 3#%

# 7-12 RABRAT 12C B&F

"e 2 FRERER PR PR+ R L2
B/ME BAE |BME | BAE | BME | BKE
fscL SCL i gl 0 100 0 400 0 1000 KHz
tHD;STA TR A R FR I 8] 4 o 0.6 o 0.26 o ps
tLow SCL i P K 4.7 - 1.3 o 0.5 - s
tHIGH SCL B ey B P i 4 o 0.6 o 0.26 o us
tsu;sTA BRI IHIRAS L R 4.7 0.6 0.26 ns
tHD;DAT BV PRI ] 0 o 0 o 0 o ps
tsusDAT | HHE e ST i) 250 o 100 o 50 o ns
SDA I SCLfE5mM LA | —
tr i 1000 20 300 - 120 ns
k]
SDA 71 SCL (5 Fk | 20 20
te e 300 (Voo/ | 300 (Voo / | 120 ns
5.5 V) 5.5V)
tsu;STO S UIRAS 1Y 3 I (] 4 a 0.6 - 0.26 \ ns
. ZE AT URIRAS 2 TR e e o L3 o e o
. . . S
BU¥ L5 I ) K
Ch B o 400 - 400 o 550 pF
tvpsDAT | B A R ] o 3.45 o 0.9 - 0.45 s
tVDSACK | BEHE A R ] - 3.45 2 0.9 - 0.45 s
VL R LT 30 ) £ e 0.1Vbpp o 0.1Vpp o 0.1Vbp o Vv
Val T LT 9 ] (e 0.2Vpp Y 02Vop | 0.2Vop | \Y%
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_———_——

ty tsuDAT

9th clock

VIL=0.3VDD
VIH=0.7VDD

Bl 7-6 triE SHREHA T 12C BL&HFE

7.6 & LDO+LIN PHY

R & LDO Al LIN PHY. LDO % #F 6V & 28V % i K AJuH, #id Vee o M MCU s HAh Ah 1K &
fitd, LDO #rH R 5V, AI$HEfE 70mA (5 Byiae /1, N P RARE N Vear HE A EE IR IE 24 [%
. LIN PHY #f4% “LIN 2.x/ISO 17987-4:2016/SAE J26027Fr#E, Hr 12V MH .

7.6.1 FEBERELRIPTIAE

P BAT Vee o fth iU AT ORI AT LIN S ZRAEES ORI INAE. 24 Vee o M th G 2] GND I, Pyl i i it
BRI ) 7 2O i R AT PR A E Tonm BAA,  ANTTR LS H T- DO FERL R TMI AR 2 LIN B A AT ER ) Vear
LY ELA AL T R ARG I, AR 8% N A BRI 9 75 30RO BRI E. Teus_ ua BAWY, AT B 1288 7 £
ERILiSUPNIIPSE#

7.6.2 Vce o RIERYTHER

LDO i H 2 R i, & B R E0ES RSTN L. 4 Vec o<V H LR [AIE L
taetwnvec o)y RSTN HiHHHiA%: 24 Vec 0>V HEFEEM AT tre, RSTN Fiy Hihi 5 o

7.6.3 TEAETThEE

OGP BA R RRY IIRE . ERWE. IEH BT, B8RS KB 45 R Tmeeo B, &Rt
AKWHE, RISCH LDO Zhag, RSTN ZNRHT; R 2 Tmeepory LU TR, 87 ELHTE AR,

A RBHEALE S © 2013-2024 R BEAHIRAF 34 /45
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LDO IE¥#Hi. ERIRET, LDO MAGEE D TRWPIRES, B Al A iR O/y, 0 DR FFAE ARHIRAS

.

#£ 7-13 TR RHE

C ZH Fia= W% | B/ME HRIE BAE ;X2
T | EWigsE | Toewop | -- 165 180 195 |
T | ®ELE | Toewowy | -- 126 138 150

7.6.4 EIEERThEE

Wi LIN PHY ) TXD(PC2)15 5 PRI AE A B A L 5 1 4 5 il gk AR HL P, A B ) TXD(PC2) 148
i 5 ) 2 PR T 97 L0 A 2R AR BRI B R A IR S (PHEE AT M ) o et TXD(PC2)(E 5 KR
P i . iR TXD(PC2) I HEF-ZE 7 o 8] I A 3058 IS 2RI [A] Cbroomyrxn) 5 KIEZSREHEZEH, I3 E 2R
HENFAMRES . B RS TXDPC2) 155 1 LTS E 4.

7.6.5 TLFEMLHE

2 LIN 5] JEe— AR e, N2 WB—A BTG, Bz ETHE ST — 2T B2
[A] ARAIR R P ZERF I 1)K T bwakeomLins  WHZAE RGN — N RIEREMERE (I7-7 Fos) o 50 T fs
MRS, SRR, HRXD(PC3) LMK AT

[ VBAT
0.6VBat
twake(dom)LIN
0.4VBAT |« >
T
GND
NYEST RS2 A FEHLR L
RXD N R S I L K H P
A 7-7 mrE R R A
7.6.6 B PR
A RBHEALE S © 2013-2024 R BEAHIRAF 35 /45
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p 03200
£ 7-14 W
SH 75 W% A B/ME HAE BAE L:XA
BRI A AL IR AL I tP®X) LEAFTE%, Crxp=5pF - -- 6 s
PSR 1 LE ) TR
e tP®RX)sym Crxp=5pF -2 -- 2 us
LIN {4 il st (1]
wakKe(aom, H i ’ 7' 7
R twake(dom)LIN PRI, G 30 80 150 s
TXD & 1468 B i ] tto(dom)TXD Vrxp=0V 6 13 20 ms
AT 8L 7] tmsel 3 11.5 20 ns
Vec_o R AR I TH] tdet(uv)(veC_o0) CrsTn=20pF 1 8 15 us
E 'fj EH- I‘Eﬂ trst 2 8 ms
EN
TXD B RGN
TR IER E, TXDIER
el (min™
§< tmsel(max) =
& 7-8 IEH >R R B 7
7.6.7 FFREFE
£ 7-15 HFH
3 S8 s MR B/ME HWAME | HK | B
&
ljj‘étt 1 6112 Vth(rec)(max)zo.744XVBAT; 0.396
p Vih(dom)(max)=0.581xVBAT;
tbie=50ps; VBar=7V~18V, a1
7-9
AR BHE R A © 2013-2024 A KB AR A A 36 /45
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54 i)

WALK A

B/ME

HBAE | BK

Hpr

Vih(rec)(max)=0. 76X VBAT;
Vin(dom)(max)=0.593xVBaAT;
thie=50ps; VBar=5.5V~7V, K
7-9

0.396

HaH 2 | §223

Vin(ree)miny=0.422XVBAT;
Vih(dom)(min)=0.284xVBAT;
tyie=50ps; VBar=7.6V~18V, K
7-9

-- 0.581 | --

Vth(rec)(min):o 4 1XVBAT;
Vin(dom)(min)=0.275xVBAT;
thie=50ps; VBAT=6.1V~7.6V, WIE
7-9

-- 0.581 | --

HEE 3 | 8312

Vth(rec)(max)zo 7 78XVBAT;
Vih(dom)(max)=0.616XVBAT;
thit=96ps; Vear=7V~18V, U1}
7-9

0.417

Vth(rec)(max)zo . 797XVBAT;
Vih(dom)(max)=0.630xVBAT;
thit=96us; Vear=5.5V~7V, WK
7-9

0.417

HEE 4 | 6423

Vih(ree)min)=0.389xVBAT;
Vih(dom)(min)=0.251xVBAT;
thit=96ps; VBAT=7.6V~18V, MK
7-9

- 059 | --

Vih(ree)miny=0.378xVBAT;
Vih(dom)(min)=0.242xVBAT;
tpie=96us; VBar=6.1V~7.6V, 1K
7-9

-- 0.59 -

vE:
181, 83: tbus(rec)(min)

2Xtpit

2. MM H BN : (1) Cpus=1nF,Reus=1kQ; (2) Cus=6.8nF,Rpus=660Q; (3) Crus=10nF, Rpus=500Q

382, 84: tbus(rec)(max)

2Xtpit

I ERHEHLE S
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R AR
it thit tit
VTXD
tbus(dom)(max) N tbus(re(:)(min)
Veat "
Vth(rec)(max)
\ TRl
Vin@omymax) &
LIN BHE
E5 Vih(rec)(min)
-Ij NN
Vih(dom)(min) M
GND
tbus(dom)(min) tbus(rec)(max)
_'ﬁ_ln\ 1
VRxD
tp(r><1)f tp(rxl)r
TR2
VRXD
tp(rx2)r tp(r><2)
Kl 7-9 RE&fESEmn T E
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7.6.8 TAERR

FEA VR TAERR A, A RIRAE R, FpplAR . IR H AR R S s (.

= ORWrAEER: 9 Vear BT B EURIN AR BRI Vin@eopotr R AE IR PRI, B8 7R Ak T SR 5
A, R LIN Ok 83 # 47954, RSTN = 0.

= BHUER: MER AT AR IR A 2R I Bz FE e BE AR, sk T IEE R A E] EN=L H
TXD(PC2)=H, H RSTN=H(Vcco HEIFFHH), satTREEARME] Vear AREHSFA

i, R AR TRV, kg8 ki, RXD(PC3)RALM:E /1.

»  EEER. YSHE TSRS S EN=H H RSTN=H, i T/RIRE N Z EN=H K,
O HENIEH#EN. A TEIEFHENR, LINBRSEFE, SLm PR, RE PR,

P AR I ) LIN 2 2 N\ 51 B _E o $cdaam e i 2 RXD(PC3).

n AREEEER: GO T IEFE AR EHAAN S EN HEFMLH TXD(PC2)=0 H RSTN=1 i, &N
PRARAE R . A FARIREE R, LDO BhAESSH], LIN Yk 2:5H], RSTN Hifik.

FEFTRZS

VBar<Vindetypon TR
Tvi>Tineotp
KRR FEHIBR
LIN:K A VBar>Vihetypon N
RXD:iF% Tyi<Tithebotp N IgIN-ég[ﬂ L
RSTN: ﬂ.& EE:'Z » ( RXDj\j ﬂ%m/}ﬁ ijuu )
LDO: %] J LDO:J A
A
e | EN=H-L
RsTN=H| | TXD=H
RSTN=H
A 4
PRARIE \ / EHER
LIN: 4 EN=H N
RXD:7 %% el LIN:FF
RSTN:AIK H-F < LDO:JF i
LDO: XM EN=H-L
TXD=L
/ RSTN=H \

B 7-10 REEHHE

UMY ik LIN PHY LA M mefig 7720, ACT7801L 4 TAFRi eI iE 2% (ACT801L RS E T .

ANRBHENE S © 2013-2024 A BHEERA A
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SR
8 R~
8.1 LQFP48-EP H#¥#EER
A2
D fd 10.61BSC
HHHHHHHHHHHH B
=04 = =
= } == =
R — o I T
— = =
- — - - . ]
| o = =
'I ) a{\ 18
HEREHHERARHE. |
el b Il (FTo0e®

0.2585C
I
HU-

AN
< ? )— ] 57\\\ WITH PLATING
—%/ [ /3 : BASE METAL
L

(L1

- TION A—A

& 8-1 LQFP48-EP 5[, 7 x 7 Z XK B 5] M s FRE 34 1
(1 3% P 22 1) B 45 AR SE A EL 5 2250
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# 8-1 LQFP48-EP 5|, 7 x 7 ZXRREE N7 5| Bl R PR B
PRI e =/ME TR BAE
B A — — 1.60
yE R Al 0.05 — 0.15
98 JEL R A2 1.35 1.40 1.45
HEZE S IH 5 B A3 0.59 0.64 0.69
5| 98 b 0.18 — 0.27
ANEEE B 5] BT bl 0.17 0.20 0.23
5| LR HELR JE R c 0.13 — 0.18
ANEHE 5] 2R HE 4L JE cl 0.117 0.127 0.137
i X D 8.80 9.00 9.20
A5 fEIE] BR
Y E 8.80 9.00 9.20
X D1 6.90 7.00 7.10
ESE NN
Y E1 6.90 7.00 7.10
X D2 4.404REF
EP R~
R Y E2 4.404REF
5| B ] R e 0.40 0.50 0.60
H H 8.14 8.17 8.20
L L 0.50 — 0.70
5| P L1 1.00 REF
SIS F IR 4% R R1 0.08 — —
SR [ 9T 4E R2 R2 0.08 — 0.20
S S 0.20 — —
AE1 0 0° 3.5° 7°
ME 2 01 11° 12° 13°
MfE 3 02 11° 12° 13°
1 RF AR KRR A B
AR BT S © 2013-2024 AR EBHEAE R A 41 /45
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BRI R
LQFP48-EP ;=5 IEH
TESH TR IEED T 5 5 1 AR IR B s
FERRIRIR .
o autochips
Il = R 375 7K AL
e XXXXXXXXXXX EFRAR
SRR T XXXXAMT
S BXXXXXX—XX
T AAXXXXXX T LN
& 8-2 LQFP48-EP IEHRGIE (HETRVLED
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MR
9 5IHE
9.1 FSTHEMRNGHLE
TREIRHE A G B RIS S DU S 5] IR A SO SCRF I aefF AL E o “om R f DT
FAN G _ER) ALT Dhie.
R 9-1 FESZTHERAMNTIHIAER ©
48
PIN . Function . . .
LQFP- Pin Name 0 Function 1 Function 2 Function 3 PINMUX GPIO
EP
1 PB11 gpio PWMO_CH3 | gpio SPI1_MOSI PMUX2[23:21] | 27
2 PB12 gpio PWMO_CH2 | gpio SPI1_SCK PMUX2[26:24] | 28
3 PBO gpio CAN_TX PWMO_CH7 SPI1_MISO PMUX1[20:18] | 16
4 PB1 gpio CAN_RX PWMO_CHS6 SPI1_NSS PMUX1[23:21] | 17
5 VDD1
6 VSS1
7 PA12 gpio 12C0_SCL osc_ouT PWMO_FLTO PMUX1[8:6] 12
8 PA15 gpio 12C0_SDA OSC_IN [1 PWDTO0_INO PMUX1[17:15] | 15
9 PAO gpio PWMO_CH1 | UARTO_RTS 12C0_SCL PMUXO0[2:0] 0
10 PA1 gpio PWMO_CHO | UARTO0_CTS 12C0_SDA PMUXO0[5:3] 1
11 PB3 gpio PWMO_CH6 | PWM1_CH7 SPI0_MOSI PMUX1[29:27] | 19
12 PA2 gpio PWMO_CH5 | ADC_IN8 SPI0_MISO PMUXO0[8:6] 2
13 PA3 gpio PWMO_CH4 | ADC_IN7 SPI0_SCK PMUXO0[11:9] | 3
14 PA4 gpio PWMO_CH3 | ADC_IN6/ACMP_IN6 | UART1_TX PMUXO0[14:12] | 4
15 PA5 gpio PWMO_CH2 | ADC_IN5/ACMP_IN5 | UART1_RX PMUXO[17:15] | 5
16 PA6 gpio BOOT [ gpio PMUXO0[20:18] | 6
17 PB15 gpio PWM1_FLTO | ADC_IN11 SPI1_SCK PMUX3([5:3] 31
18 PCO gpio PWM1_CH3 | ADC_IN10 SPI1_MISO PMUX3|[8:6] 32
19 PC1 gpio PWM1_CH2 | ADC_IN9 SPI1_NSS PMUX3[11:9] | 33
20 PA7 gpio UARTO_TX ADC_IN4/ACMP_IN4 | SPI0_MOSI PMUXO0[23:21]
21 PAS gpio UARTO_RX | ADC_IN3/ACMP_IN3 | SPIO_NSS PMUXO0[26:24] | 8
22 VCC_O
23 VSS2
24 VBAT
25 VSS3
26 EN
27 RSTN
28 VSS4
A KB SCF © 2013-2024 AEFHEA R A A 43 /45
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MR
29 LIN
30 VSS5
31 TXD(PC2) ¥l | gpio UART1_TX UARTO_TX PMUX3[14:12] | 34
32 RXD(PC3) 1 | gpio UART1_RX UARTO_RX PMUX3[17:15] | 35
33 PA9 gpio PWMO_FLTO | ADC_IN2/ACMP_IN2 | RTC_CLKIN PMUX0([29:27] | 9
34 VDD2
35 PB7 gpio PWM1_CH3 | ACMP_IN3 12C0_SCL PMUX2[11:9] | 23
36 PB8 gpio PWM1 _CH2 | PWDTO0_IN2 12C0_SDA PMUX2[14:12] | 24
37 PA10 gpio PWMO_CH7 | ADC_IN1/ACMP_IN1 | PWDTO0_IN2 PMUX1[2:0] 10
38 PA11 gpio PWMO_CH6 | ADC_INO/ACMP_INO | PWDTO_IN1 PMUX1[5:3] 11
39 PCeé gpio UART1_TX gpio PWDT1_IN2 PMUX3([26:24] | 38
40 PC7 gpio UART1_RX gpio PWDT1_IN1 PMUX3[29:27] | 39
41 PC8 gpio PWM1_CH7 | CAN_STDBY PWDT1_INO PMUZX4[2:0] 40
42 PC9 gpio PWM1_CH6 | gpio ACMP_OUT PMUX4[5:3] 41
43 PB9 gpio PWM1_CH5 | I12C1_SCL UART2_TX PMUX2[17:15] | 25
44 PB10 gpio PWM1_CH4 | I2C1_SDA UART2_RX PMUX2([20:18] | 26
45 PB2 gpio NMI_B [1] PWMO_FLTO PWDTO_INO PMUX1([26:24] | 18
46 PA13 gpio SWD_CLK I | EXT_CLKIN RTC_CLKOUT | PMUX1[11:9] | 13
47 RESET B RESET B
48 PA14 gpio SWD_DIO I [ ACMP_OUT PWM1_CHO PMUX1[14:12] | 14
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