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1. Product characteristics

~ ) I Channel 31 can be reuse
A Arm CO‘ME%XtB|2t CPU ana|og input port for d
(duadr e) input
J] Maximum support for 250/ MEzhgangedcaxternal inter
value 200MHz) (EXTI) modul e
] | EEE 75 4prseicn r mtplotwiep | enoldceve
(

LS

T
gslieon -and ddubSuep t

7] wiptuh euxpt efrunnaclt iwoank

n

precision floating point GuhFP
0

ication periph

] ZidMabhh I nstruction Extg\né'
A Trigonometric math unitl

i
0
(
Avi t erbi/ Compl ex mathemgti-q1

TMU)
4)OIW& ,algement bus (PMB
(VCU) i le v 4 e
. J] 1 internal integrated c
J] 8 hardware breakpoints interface (pins are boo
f Equipped with HeliumE technolo@¥oller area net wo
?&3;? on vector extensionp§,c §m(epins are bootabl
) é 2 serial peripheral int
] lI;Ia;s;tan(—plrPuCt:)essor communi allb?Rhs are bootable)
seria communi cati on
[ 2 Cal . .
A Me mor vy (UART) (pllns ar e bootlab
] 640KB embedded Flash (Elcct JAKampatible lTocal in
protection) networ ( )
[ 128KB SRANM r(optaercittiyon) I %Qggf‘;’ serial periphera
[ Suppor-todeabecurity developed
by third party A Analog system

[ Unique identification (J{J|§)3.”Jt‘§nbl9b§iPtS atrahil @igt a |
converters (ADC)

A Cloc-k an.d system co.ntr'&)IUIO to 31 external cha
] Two .|nte—pnaI1®MHD -OSCI||aB\OEgCh ADC has four int
I Onchlp_crystal oscillator pgpeedsexhgrpabecks (PPB)
C!OCk Pnput _ [ 7 window comparators (C
] Window watchdog timer modufhdt refertemocal dggital
[ Clockdétossti on circuit converters (DAC)
A A Digital interference
A 1.1V core, 3.3V 1/O0 fieéﬂ_lgznt buffer DAC output
[ Buidilnt 1.1V Ilinear voltage regulator
] Browmt reset (BOR) circAui'-f“nhanCed control per
R ] 16 PWM channerles oMiuthi dcri
A System peripherals function (1®80ps resol ut
J 6channel direct memory acBeSgpport of integrated
(DMA) controller high resolution
[ 44 independent programmabfAelntegrated hardware t
mul tiplexipug ppesmrer al (TZ)
i nput/ out)p wpti n(sGPI1 O [ 7 enhanced capture (CAF
A Pr ovirdees ohliugthi on captu
(HRCAP) on 2 modul es
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2 enhanced quadrature ehcohhepbpud s@PS
(QEP) msdppbesting CW CCW | 4gyustrial AC/DC power
operation modes c |
omm awer supply
4 -dsi gma delta filter n&d % &%ﬁlcat|()n/server)
i nput channels (2 paralle S per
channel)
A Standard SDF data filtering
A The comparator filter is used to
guickly perform operation in high or
I

owal ue situations

FIl exi bd ebll mgk ( FLB)

Enhance the functions of existing
peripherals

Comply with the functional
security standards

Comply with | EC61508 Sl L2
certification requirements

Rel ated certifications

AE®@Q100 Certification (certification is
ongoing)

|l EC 6CBOB8i fication (certification is
ongoing)

Package options
LQFP ,10104 mm* 14 mm
LQFP, 802mm* 12 mm
LQF&®O0, 10mm* 10mm
LOQFP,640mm* 10mm
QFN ,567 mm* 7 mm

Temperature option (ambient
temperature)

409 ~1@5

-4 & ~ 25+

Application

Mot or cqdmrteraolol/édr equency
converter/ BLDC)

Onboard charger (OBC)

DC power module for electric vehicle
charging station

Photovoltaic inverter
(micro/string/central)

Energy storage power conversion
system (PCS)
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2. Product information

21.Product |l nf ormati on Tabl e

See the following table fopeG3pREXxwalproadi¢éigurancoOinons
TablrRunctions and Peripherals of G32R5xx S
Product G32R501
] G32R5(0(G32R50 G32R501 G32R501
Mo d el Seri es G32R501Dx
Cx7 YX7 Cx7 YX7
Singl Singl Dual Dual ]
. Aut omot v
Model Configuif cores |coretl coresI| corekth )
) ) ) ) densi ty
densi densi densi t densi
Processor and accelerator
] ) ] Aut omot i-v
Series Type Singlee Singlee
cor e)
Frequency 250 NIN£200MH 250MHYP200MHzZ 200 MHz
CPUO FPU Supported Supported Support g
Zidian Com
Cortg Supported Supported Support g
M5 2 Accel erato
Zidian Com
Supported Supported Support g
Accel erato
Frequenc)y 250MHBYP200MHz 200 MHz
CPU1 FPU Supported Support ¢
Zidian Com
Corte ) Supported Support g
M5 2 Accel erato
Zidian Com
Supported Support d
Accel erato

| ntperocessor Commu
Supported
(1pc
6-Chanb®A Supported
Me mor vy
) ) Aut omot i-v
Singlee Singlee
) cor e)
Series Type -
Low Hi gh ) ) ]
. | Lomdens | Hi edrens Hi egdrensi t
densi densi
Fl ash total capal] 256KBE 640KHB 256 KB 640KB 640KB
CEGSM CPUO_I TCM 64KB 64KB 4 8KB 4 8KB 48 KB
(conf CPU1L I TCM - - 8 KB 8 KB 8 KB
able CPUO_DTCM| 16KB| 16KB 16KB 16KB 16KB
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Product G32R501
me mo r CPU1_DTCM - - 8 KB 8 KB 8 KB
arra
SRAM1 8 KB 8 KB 8 KB 8 KB 8 KB
SRAM2 8 KB 8 KB 8 KB 8 KB 8 KB
SRAMS3 32KB 32KB 32KB 32KB 32KB
CFGSM>tal ¢
128KB
(MA X)
FIl ash ECICi, pompmDi
) Supported
protectizome deal
RAM Parity Supported
Bo dRtOM 128KB
Conf i g DrC&b loa P 8 KB
System
FIl exi ble | ogic 4bl ocks
32bit CPU tim 3
Wat chdog ti mg 1
Nomaskabl e inter 1
( NMI WDT) ti meg
Crystal oscillato 1
Zer-piimt er nal 0S ( 2
QFN56 25
LQFP64 26
GP | ®i
LQFP8DO 44
LQFP1O00O0 42
QFN56 14
LQFP64 16
Al O i
LQFP8DO 16
LQFP1O00O0 31
External I nt e 16
NVI C 226 Max)
Anal og peripherals
Number 3
Mi I lion Sar 3 45
ADC -1 Second ( MS '
bit ]
Conversion 290
ADC QFN56 14
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Product G32R501
chan| | QFP64 16
(sin LQFP8( 16
end)
LQFP10 31
Temperature sg¢ 1
Buffer DAC 2
QFN56 6
LQFP64 7
COMP
LQFP8( 7
LQFP1O 7
Control peripherals
CAP/ HRCAP 7 (2 with HRCAP function
Channel of PWM/ 16
QEP 2
QFN56 2
Chann LQFPG6 4 4
of SI LQFP8O 2
LQFP100O 4
Communication peripherals
CAN 2
1 2C 1
UART 2
SPI 2
LIN (dAaRPpatibl 1
PMBus 1
QSPI 1
Vol tage
Operating volt} 3.1V~3.6V
Temperature
Junction temper i40AC 2%/150AC
Ambi ent operating Fro-mOé\ C to 10560 (xxx7 devi
From0OA C to 125AC (xxx8 devi
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22.Product model
For ptrhboeduct model configuration of G32R501, please
Tab2evice Model
Devi ce mo Devicg Deviccoenf i gur at AE®Q1O00 Package
packag Standar (
G32R501DV LQFP1O0 DVYT?7
G32R501DM LQFPS8O DMYT7
Fl ash "6RAMB1 2 8K
G32R501DP LQFP8O0 ) ) - DPYT7
Duelor e Fdheingshi t y
G32R501DR LQFP64 DRYT7
G32R501DN QFN56 DNYU7
G32R501VY LQFP1O VYT7
G32R501MY LQFP8O Fl ash "6RAMB1 28K MY T7
G32R501RY LQFP64 Si ngloe e fdheingshi t | RYT7
G32R501INY QFN56 NYU7
G32R501Vvq LQFP1O VCT7
G32R501M( LQFPS8O El ash 2BAMBRKB MCT7
G32R501Rd LQFP64 Singlodedtvensit) ) RCT7
G32R501N(d QFN56 NCU7
G32RDVCT7 LQFP1O0 DVCT?7
G32RDMIT7 L QF80 El ash 2B5MBRKB DMCT 7
G32RDRLIT7 L QFeP4 Duelod efvensi ty DRCT7
G3 2 R DANU7 QFN56 DNCU7
G32R501DV LQFP1O DVYT8Q
FIl ash "6RAMB1 2 8K
G32R501DM LQFP8O ) o Grade 1 DMYT8Q
Aut omot i-dveen/shiitg]
G32R501DR LQFP64 DRYT8Q
FIl ash "6RAMB1 2 8K
G32R501DN QFN56 Du ad o fhei gite n s/1 2Ny - DNYUS8
Ambi ent operati.
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3. Pin information

31. Pin Definition Diagram
Figa6G8@82R5xx Series LQFP1O00O
r X s g
< o o 285898 5 59lISggzy
SO0Ngpyaon 90003839¢0p0,009000805
fdixrxynooQoasOdddaoagas=aopogagaacaocaocgag
OCO>>>>X0000O0FOFEHEHOVOOLOOHEHO@RE
OAOO0O0O0O0O0O0O0O0O0O0O0O000000000M0M00
75747372717069686766656463626160595857565554535251
GPIO3 [ 76 50
GPIO2 77 49
GPIO1 [ 78 48
GPIOO [] 79 47
VDDIO [ 80 46
GPIO23[] 81 45
VSSIO [] 82 44
GPIO22 [] 83 43
GPIO7 [] 84 42
GPIO40 [ 85 41
VSS [] 86 40
VDD [] 87 39
VDDIO [] 88 LQFP]_OO 38
GPIO5 [ 89 37
GPIO9 [] 90 36
GPIO39[]91 35
GPIO59 [] 92 34
GPIO10[93 33
GPIO34 [ 94 32
GPIO15[] 95 31
GPIO14 [ 96 30
GPIO6 [ 97 29
GPIO30 [ 98 28
GPIO31[]99 27
GPI029 [ 100 26
O 123456 7 8 910111213141516171819202122232425
[HjE NN NN NN EEEEEEREEEEEEpEEE
X52882832285583803388308558¢%
2%8>> 389 9%4%s™ o %KL
L < 7=
S8
< 8 E':Ij
n
E‘_ >
<
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Pin

[ GPIO13
1 GPIO53
] GPIO54
] VDDIO
VDD
Vvss
c14
Jci12
185
180

Di

stri

[1A10,B1,C10

[1B4,C8
A9

1 A8

1 A4,B8
A5

[1 VDDA
[1VSSA
[1B12,C11
1C3
[1A12,B9
Mc1
1C5

[ VREFLOA

1 VREFLOB,VREFLOC
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FigeG682R5xx Series LQFP80 Pin Distributior

N — (@]

==
N o ™ o Y T = N aws
6808 ,8qn 008y,8,0088
[a I R A N A N o IR /) R a IR A A | oo >000000
CO0O0GC>0>>R0CGCOEFEGCFOC 000
OO0O000000000000000000

GPIQ [ 407 GPIQ7
GPIQ [ 62 39 GPIQ6
GPI®[] 63 38 GPI@3

GPI@7[] 64 srpGrial

GPIQ3[] 65 36[] GPIQ2
GPI@1[] 66 35[] GPIA3

GPIQ@2[] 67 34[1GPIO3
GPIT ] 68 33[1] GPIO54
GPI@4[] LQFPS80 32[] vDDIO
VSq] 31[1]VDD

VvDD[] 30 VSS
VDDIO] 29[ A10,C1(B1
GPI@&5[] 73 28[1 A9,B4,C8

GPIG [] 271 A4B8

GPI® [ 26 [1 VDDA
GPIQ0[] 25 VSSA
GPIG4[] 24[1B12,C11

23[]C3
22[1A12B9,C1
21[1VREFLO

123456789
ll_llll!'lll DU0QgOO0OWdE
omAaN®yn o © OO0 GO N
@00015022<$£462~0<@h
gdaaoaoXxaz?l O«<gmy @ S
6C000 0> Do < o>
(=)

<z < =)
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GPIO3
GPIO2 ]
GPIO1 [
GPIO0
VDDIO [
GPI023 ]
Vssio O
GPI022 ]
GPIO7 [
VSS ]
VDD []
VDDIO [
GPIO5 [
GPIO9 [
GPIO10 []
GPIO6 [

Fi gB682R5xx Series
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LQFP64 Pin Di

GPIO33
GPIO11
GPIO12
GPIO13
VDDIO
VDD

VSS
A10,B1,C10
B4,C8
A4,B8
VDDA
VSSA
B12,C11
C3

C1
VREFLOA VREFLOB,VREFLOC
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Fi gd682R5xx Series QFN56 Pin Distribution

— (o}
N
X B
[ee] N n ~ < N~ © (a2}
[ee) (@] — [s2) [s2) [s2) N — — M
O o B 9O 0 0 49 « Q9 Q0 OO0
o 0N 4 0O OO >S5S 0 O 4o o o o
O > > X 000 F O0OF OO0 0O
: | : | : | : | : | : | : | : I : | : | : I : |
[T T T O O T O T O T O O Y A O OO T S O O I T B O |
[ [ TR (TN N TR T TR (TN B TR B Y TR T B TR B SN B |
42 41 40 39 38 37 36 35 34 33 32 31 30 29
GPIO4 [771 43 28 7] GPIO11
GPIO3 [ 71 44 27 [77] GPIO12
GPIO2 [ 1 45 26 ("] GPIO13
GPIO1 [ 71 46 25 {_"]VvDDIO
GPIOO [T} 47 24 [] VDD
VDDIO [[_1 48 23 777] Al0,B1,C10
GPIO23 [ "1 49 QFN56 22 T""1B4acC8
vssio |71 50 21 7] AaBs
GPIO22 [~71 51 20 [77] vDbDA
GPIO7 [T 52 19 771 vssa
vDD |~ 1 53 18 7] B12,Cl11
vDDIO [~7] 54 17 [7]cs
GPIO5 [ 1 55 16 T 7]c
GPIO9 | __1 56 15 "] VREFLOAVREFLOB,VREFLOC
1 2 4 5 6 7 8 9 10 11 12 13 14
C) A A e B T A T T A T A A R B
LR e e I T e T I e I e |
L 11 11 11 11 11 11 11 11 11 11 11 11 11 1
§ 3 & 38828 305
g 2 9 > o add e}
oo o X n > < I
[CENU) o 8
@ <
a
—
<

B11,C9,A15,B10,C7
A0,B15,C15,DACA_OUT

VREFHIA VREFHIB,VREFHIC
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32.Pin Attributes
Tab3Rin Attributes
. Mul ti pl e . . .
Signal n locatio LQFP1O0 LQFPS LQFPG6 QFN56| Pin t Description
Anal og
AO I ADA I nput O
B15 I ADEGB I nput 15
C1l5 23 19 15 13 I ADE& I nput 15
DACA_OUT @) Buf ferA DAIC put
Anal o i nput ort 231 tH
Al 0231 9 p- P
input
Al I ADA I nput 1
DACB_OUT 29 18 14 192 o BufferB DDAUCG put
Anal o i nptuhatpocan 218e r ¢
Al 0232 9 B_ P
input
Al0 I ADA | nput 10
B1 I ADB I nput 1
Ci10 I ADE& I nput 10
COMP7 _HP( 40 29 25 23 I COMFP Hisghfe mpar ator Pos
COMP7 _LP{ I COMFP Lewd€emparator Pos
Anal o i nptuhatpocan 218Be r ¢
Al 0230 9 ﬁ_ ke
I nput
A2 9 12 9 8 ADA I nput 2

www. geehy. com
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Mul ti pl e

Signal n i locatio LQFP1O LQFPS LQFPG6 QFN56| Pi Description
B6 AD@B | nput 6
COMP1 _HP( COMRAHiI gsh de ConPpagiattiove
COMP1 _LP({ COMRALowi de Conmpagiattiore
Al 0224 Anal og iQWhamoaaane r e
i nput
A3 ADA I nput 3
COMP1_HP] COMAHI gsh € mp arPaotsoirt i ve
COMP1 _HNC( COMAHIi gsh de Co myeag attiore
COMP1 _ L P 10 13 8 8 COMARLowi de Conmpagiattiore
COMP1 L N( COMALowi de Co mpeg attioure
Al 0233 Anal og inBtl.JHlatpocernlee r e
i nput
A4 ADA I nput 4
B8 AD&B | nput 8
COMP2 _HP( 36 57 23 51 COMRHiI egsh de Compagiattiouwe
COMP2 _L P COMRLowi de Compagiattiowe
Al 0225 Anal og im@hamocaane r e
i nput
A5 ADEA I nput 5
COMP2 _HP] COMRHIiI egsh de Compagiattiouwe
COMP2 _HN( 35 o} o} o} COMPRHIi gsh de Co myeag attiove

COMP2 L P]|

COMP2 L N

COMRLowi de Conmpagiattiore

COMRLowi de Conyeg attiowe
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Mul ti pl e

COMP6 _ HP]

Signal n i locatio LQFP1O LQFPS LQFPG6 QFN56| Pi Description
Al 0234 Anal og inpu—Jhlatpoaanlee r e
i nput
A6 ADGA I nput 6
COMPS5 _ HP( COMPBHI gsh de Conmpagiattiove
COMP5 L P 6 10 6 8 COMBLowi de Co mpagiattiowe
Al 0228 Anal og i@@hamoc&ane r e
i nput
A7 ADA I nput 7
COMP5 _HP] COMPHI gsh de ConPpagiattiove
COMP5 _ HN( COMBHIi gsh de Co myeag attiore
COMP5 _LP] COMBLowiI de Conmpagiattiore
COMP5 L N{ 20 8 8 8 COMBLowi de Co mpeag attiowe
COMP3 _HP/ COMBHIi egsh €® mp arPaotsoirt i ve
COMP3 _LP] COMBLowi de Conmpagiattiowe
Al 0235 Anal og inﬁt%,lhlatpO(IEIHZlSe r e
i nput
A8 ADA I nput 8
COMP6 _HP( COMBHI esh de Compagiattioure
COMPG6 _LP( 37 8 8 8 COMBLOwiI de Conmpagiattiore
Al 0229 Anal og irTZ[ZQ%JHIatpOG’Aane r e
I nput
A9 ADA I nput 9
38 28 0 0

COMBHI egh de

Co mpagiattiovw e
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Mul ti pl e

COMP5 _HP/{

COMPBHI egh de

Signal n i locatio LQFP1O LQFPS LQFPG6 QFN56| Pi Description
COMP6 _ HN( COMMBHI gsh de Co myeag attiowe
COMP®6 _LP] COMPBLowi de Compagiattiowe
COMP®6 _ L N COMBLoOowiI de ConmYeag attiowe
Anal o i nftuhatpocan 21Be r ¢
Al 0236 9 ﬁ, P
input
Al1l ADA I nput 11
B 7 ADEGB I nput 7
COMP1_HP: COMARHiI esh de Compagiattioure
COMP1 _LP¢ 18 16 5 5 COMARLowi de Conmpagiattiore
COMP1_HP COMAHI gsh de ConPpagiattiove
COMP1 _L P} COMALowi de Compagiattiowe
Anal o i M hatphocan2be r ¢
Al 0248 9 p8tu P
input
Al2 ADA I nput 12
B9 AD&B I nput 9
COMP2 _HP: COMRHIi esh de Compagiattioure
COMP2 _LP¢ 30 29 5 5 COMRLowi de Conmpagiattiore
COMP2 _HP! COMRHIiI egsh de Compagiattioure
COMP2 _LP] COMRLowi de Conmpagiattiowe
Anal o i ™ hatpbocdan 2be r ¢
Al 0249 9 ;ﬂu P
i nput
AlA4 ADEA I nput 14
16 15 o} o}

Co mpagiattiov e
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Mul ti pl e

Signal n i locatio LQFP1O LQFPS LQFPG6 QFN56| Pi Description
COMP5 _L P COMPBLowi de Compagiattiowe
COMPS5 _HP? COMPBHI gsh de ConPpagiattiove
COMPS5 _LP| COMBLowi de Compagiattiowe
Al 025 2 Anal og iﬁ@hamoaaane r e
i nput
Al5 ADAA I nput 15
COMP6 _HP COMPBHI gsh € mp arPaotsoirt i ve
COMP6 _L P 14 14 10 ° COMBLoOwiI de Conmpagiattiore
Al 0253 Anal og irﬁ@hatpocraane r e
input
BO AD&B I nput O
COMP7 _HP] COMFP Hi esh de Compagiattioure
COMP7 _ HN( COMP Hi gsh de Co myeag attiovre
COMP7 LP] 41 8 8 8 COMALowi de Co mpagiattiowe
COMP7 _ L N( COMPLowi de ConYeag attiowe
Al 0241 Anal og impgthaore:aﬁebleas
input
B2 ADGB I nput 2
C6 ADEG& I nput 6
COMP3 _HP( 7 11 7 6 COMBHi egsh de Compagiattiouwe

COMP3 _LP{

Al 0226

COMBLowi de Conmpagiattiowe

Anal og i ppulhatpocadan 2be r

i nput

€
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COMP4 L P]

COMP4 _ L N(

Al 0243

Signal n i locatio LQFP1O LQFPS LQFPG6 QFN56| Pi Description
B3 AD&B | nput 3
Optional External R ecf heiry
VDAC 8 DAC. Please refer to the
precautions
COMP3 _HP] COMBHiI ggh de ConPpagiattiove
8 o} 7
COMP 3 _ HN( COMBHIi gsh de Co myeag attiore
COMP3 _LP| COMBLowi de Compagiattiowe
COMP3 _ L N( COMBLowi de Co mpeg attioure
Anal o i hathbocan 2be r ¢
Al 0242 9 my P
input
B4 ADB | nput 4
C8 ADE& I nput 8
COMP4 _HP( 39 o8 24 29 COMPRIHiI esh de Compagiattioure
COMP4 _L P COMRLowi de Conmpagiattiowe
Anal o i Rptiult atpocdan 2be r g
Al 0227 9 p. P
input
B5 AD&B | nput 5
COMP4 _HP] COMRIHi egsh de Co mpagiattiouwe
COMP4 _ HN( COMPRIHiI gsh de Co myeag attiore
42 o} o} o}

COMRILowi de

Co mpagiattiov e

COMPILowi de

Co myeag aattiowr e

Anal og
i

i Mpulh atpocadan 2be r ¢

nput
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Mul ti pl e

Signal n i locatio LQFP1O LQFPS LQFPG6 QFN56| Pi Description
B10O ADEGB I nput 10
Cc7 AD& I nput 7
COMP3 _HP 15 14 10 9 COMBHi egsh €@ mp arPactsoirt i ve
COMP3 _L P COMBLowi de Conmpagiattiore
Anal o i B hathocan2be r ¢
Al 0250 9 p(Iu P
input
B11 ADEGB I nput 11
Cc9 ADE& I nput 9
COMP4 _HP 13 13 10 9 COMPRIHiI esh de Compagiattioure
COMP4 _L P4 COMRPILowi de Compagiattiowe
Anal o i Bhbut habrta@ be
Al 0251 9 ﬁ’. A
i nput
B12 ADEGB I nput 12
Cci11 ADE& I nput 11
COMP7 _HP: 39 54 20 18 COMFP Hi esh de Compagiattioure
COMP7 _L P4 COMPLowi de Compagiattiowe
Anal o i b hathbocan2be r ¢
Al 0254 9 p4tu P
input
CcoO ADE& I nput O
COMP1_HPI COMRHiI egsh €e® mp arPaotsoirt i ve
COMP1 _HN] 19 16 12 10 COMAHiI gsh de Co myeag attiove

COMP1 _LP|

COMP1 _LN]J

COMARLowi de Conmpagiattiore

COMPALowi de ConYeag attiowe
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COMP3 _LP]

COMP3 _ L N]|

Al 0244

Signal n i locatio LQFP1O LQFPS LQFPG6 QFN56| Pi Description
Al 0237 Anal og inﬁyhamoaanzme r e
i nput
C1l ADE& I nput 1
COMP2 _HP] COMRHiI ggh de ConmPpagiattiove
COMP2 _HN] COMRHI egsh de Co myeag attiowe
COMP2 _LP] 29 22 18 16 COMRLowi de Compagiattiowe
COMP2 _ L N]| COMRLowi de Co mpeg attiouwe
Al 0238 Anal og inByhamoc&nZBe r e
i nput
Cl4 ADE& I nput 14
COMP7 _HP] COMFP Hi eshh de Compagiattioure
COMP7 _HN] COMP Hi gsh de Co myeag attiore
COMP7 LP| 44 8 8 8 COMPLowi de Co mpagiattiowe
COMP7 _LN]| COMPLowi de Co nmYeg attiowe
Al 0246 Anal og iM@hamOGAane r e
i nput
C2 AD& I nput 2
COMP3 _HP] COMBHi egsh de Compagiattioure
COMP3 _HN] COMBHIi gsh de Co myeag attiore
21 17 13 11

COMBLowi de

Co mpagiattiov e

COMBLowi de

Co myeag aattiowr e

Anal og

i Mpiulh atpocadan 2be r ¢

nput
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Mul ti pl e

COMP6 _LP|

COMP6 _ L N

COMP6 _HP

Signal n i locatio LQFP1O LQFPS LQFPG6 QFN56| Pi Description

C3 AD& I nput 3
COMP4 _HP] COMRIHiI gsh de ConmPpagiattiove
COMP4 _HN] COMPRIHi egsh de Co myeag attiore
COMP4 _LP] COMRILowi de Conmpagiattiove
COMP4 _L N]J 31 23 19 17 COMRILowi de ConYeag attiowe
COMP4 _HP COMPRIHIi gsh €e mp arPaotsoirt i v e
COMP4 _L P COMRPILowi de Conmpagiattiore

Al 0245 Anal og im@hatpocaane r e

i nput

Cc4 ADE& I nput 4
COMP5 _HP] COMPHI gsh de ConPpagiattiove
COMP5 _HN] COMBHIi gsh de Co myeag attioure
COMP5 _LP] 17 15 11 8 COMBLowi de Conmpagiattiore
COMP5 _ L N]J COMBLowiI de ConYeg attiowe

Al 02309 Anal og inﬁtfjhlatpocranZISe r e

i nput

C5 ADE& I nput 5
COMP6 _HP] COMBHIiI gshh de Compagiattioure
COMP6 _ HN] COMBHI gsh de Co myeag attiovre

28 d 0 0

COMBLoOowIi de

Co mpagiattiov e

COMBLOoOwIi de

Co myeag attior e

COMBHI egh de

Co mpagiattiovw e
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Signal nj Mlu(lct;tpi'; LQFP10| LQFP8( LQFP6{ QFNS56| Pin t Description
COMP6 _L P I COMPBLowi de Compagiattiowe
Anal o i ™ hatpbocan 2be r ¢
Al 0240 9 pru P
i nput
ci12 I ADE& I nput 12
COMP7 _HP! I COMPHi gsh de ConPpagiattiove
COMP7 _LP] 43 8 8 8 | COMPLowi de Co mpagiattiowe
Anal o i Mptuhatbocan 2be r ¢
Al 0247 9 p. P
input
ADA High Reference Volt
VREFAI 25 20 16 14 I/ O ) ) ) )
"Pin Signal Descripti
ADB High Reference Vol
VREFBI 24 20 16 14 I/ O ) ) ) )
"Pin ®Piegral ption" for
ADE& High Reference Vol
VREF®I 24 20 16 14 I/ O ] ) ) ]
"Pin Signal Descripti
ADA Low Reference Volta
VREFRAO 27 21 17 15 ] ) ) )
"Pin O®Diegral ption" for
ADB Low Reference Volta
VREFBO 26 21 17 15 ] ) ) )
"Pin Signal Descripti
ADE& Low Reference Volta
VREFCO 26 21 17 15 ] ) ) .
"Pin Signal Peecriup t io
GPI
GPI1 OO 0, 4 8 I / O GenePatpose I nput/ Oy
PWM1 _A 1 0] PWM1 Output A
79 6 3 52 47
| 2CA_SDA 6 I/ OD | 2-€& OpEmain Bidirecti
SPI A_STH 3 I/ O SP-A Sl ave Transmit
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Signal nj Mlu(lct;tpi'; LQFP10| LQFP8( LQFP6{ QFNS56| Pin t Description
QSPI _1 O1 11 I/ O QSPI _1 01
GPI1 O1 0, 4 8 | / O GenePatpose I nput/ Oy
PWM1 B 1 o) PWML Output B
78 6 2 51 46
| 2CA_SCL 6 I/ OD | 2-.€& OplRBmain Bidirecti
SPI A_SOM 3 I/ O SP-A Sl ave Output, Ma st
GPI O2 o, 4, 8 I/ O GenePatpose I nput/ Oy
PWM2 _ A 1 o PWM2 Output A
OUTPUTXBA 5 @) Out ptBtARX Out put 1
PMBUSA_SD 6 I/ OD PMBufAs OplEkmain Bidirect
77 61 50 45
UARTA_TX 9 @) UARA Transmit Dat g
QSPI _1 O3 11 I/ O QSPI _1 03
SPI A_SI M 3 I/ O SP-A Sl ave | nput, Mast €
CANA_ TX 2 0] CAM Transmit
GPI O3 0, 4 8 I / O GenePatpose I nput/ Oy
PWM2 _B 1 o PWM2 Out put B
OUTPUTXBA 2, 5 @) Out ptBtARX Out put 2
CANA_RX 3 I CAMN Receive
76 60 49 4 4
PMBUSA_SQ 6 I/ OD PMBufs OplEmain Bidirect
SPI A_CLK 7 I/ O SP-A Clock
UARTA_RX 9 I UARA Receive Dat a
QSPI _1 02 11 | QSPI _1 02
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Mul ti pl e

Signal n i locatio LQFP1O LQFPS LQFPG6 QFN56| Pin t Description
GPI1 O4 0, 4 8 | / O GenePatpose I nput/ Oy
PWM3 _ A 1 @) PWM3 Output A
OUTPUTXBA 5 @) Out p«BtARX Out put 3
CANA_TX 6 75 59 48 43 @) CAM Transmit
QSPI _SCL 11 I/ 0 QSPI _SCLK
SPI B_CLK 3 I/ O SPB Cl ock
QEP2 _STRO 2 I QER Gating
GPI O5 o, 4, 8 I/ O GenePatpbaput/ Output
PWM3 _B 1 @) PWM3 Out put B
OUTPUTXBA 3 @) Out ptBtARX Out put 3
89 74 61 55
CANA_RX 6 I CAMN Receive
SPI A_STH 7 I/ O SP-A Sl ave Transmit E
QSPI 1 01 11 I/ 0 QSPI _1 01
GPIl O6 0, 4 8 I / O GenePatpose I nput/ Oy
PWM4 _ A 1 o PWM4 Out put A
OUTPUTXBA 2 @) Out ptBtARX Out put 4
SYNCOUT 3 o External PWM Synchron
97 80 6 4 1
QEP1_A 5 [ QEPL I nput A
CANB _TX 6 0 CANB Transmit
SPI B_SOM 7 I/ O SPB Sl @Quteput , Master |
QSPI _1 00 11 1/ O QSPI _1 00
www. geehy. com Pag27



Mul ti pl e

Signal n i locatio LQFP1O LQFPS LQFPG6 QFN56| Pin t Description

GPI1 O7 0, 4 8 | / O GenePatpose I nput/ Oy
PWM4 _B 1 @) PWM4 Out put B
OUTPUTXBA 3 @) Out p«BtARX Out put 5
QEP1 _B 5 84 68 57 52 [ QEPL I nput B
CANB_RX 6 I CAMNRecei ve

SPI B_SI M 7 I/ O SP-B Sl ave I nput, Mast €
QSPI _SS_ 11 I/ O QSPI _SS_N

GPI O8 0, 4 8 I / O GenePatpose I nput/ OU
PWMS5 _ A 1 @) PWM5 Output A
CANB_TX 2 o CAMNB Transmit
ADCSOCAO 3 o AD@Conversion start A sig

(from PWM)

QEP1_STRO 5 74 58 4 42 1/ O QEPL Gating
UARTA_TX 6 @) UARA Transmitt Dat g
SPI A_SI M 7 I / O SP-A Sl ave Input, Ma st g
| 2CA_SCL 9 I/ OD | 2-€& Op@EmaBindi recti ona
QSPI 1 03 11 I/ 0 QSPI _1 03

GPI O9 o, 4, 8 I/ O GenePatpose I nput/ Oy
PWM5 B 1 o} PWM5 Output B
UARTB_TX 2 90 75 6 2 56 @) UARB Transmi't Dat &
OUTPUTXBA 3 o Out ptBtARX Out put 6
QEP1 _ | NDE 5 I/ 0O QEPL index
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Signal nj Mlu(lct;tpi'; LQFP10| LQFP8( LQFP6{ QFNS56| Pin t Description
UARTA_RX 6 I UARA Receive Dat a
SPI A_CLK 7 I/ O SP-A Clock

QSPI _1 02 11 I/ O QSPI _1 02

GPIl1 O10 o, 4, I/ O GenePatpose I nput/ Ou
PWM6 A 1 o) PWM6 Output A
CANB_RX 2 I CAMN Receive
ADCSOCBO 3 o ADC conversion start B s

(from PWM)

QEP1_A 5 93 [ 63 | QEPL I nput A
UARTB_TX 6 @) UARB Transmit Dat g
SPI A_SOM 7 I / O SP-A Sl ave Output, Ma st
| 2CA_SDA 9 I/ OD | 2-€0pebr ain Bidirecti
QSPI _SCL 11 I/ O QSPI _SCLK

GPI O11 o, 4, I/ O GenePatpose I nput/ Ou
PWM6 _ B 1 o PWM6 Out put B
UARTB_RX 2, | UARB Receive dat a
OUTPUTXBA 3 o Out ptBtARX Out put 7
QEP1 _B 5 52 37 31 28 I QEPL I nput B

SPI A_STH 7 I/ O SP-A Sl ave Transmit E
QSPI 1 01 11 I/ 0O QSPI 101

QEP2 A 10 [ QER I nput A

SPI A_SI M 13 I/ O SP-A Sl ave | nput, Mast €
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Signal nj Mlu(lct;tpi'; LQFP10| LQFP8( LQFP6{ QFNS56| Pin t Description
GPI O12 0, 4 8 | / O GenePatpose I nput/ Ou
PWM7 _ A 1 @) PWM7 Output A
CANB_TX 2 0] CANM Transmit
QEP1_STRO 5 I/ 0 QEPL Gating
UARTB_TX 6 0] UARB Transmit Dat g
51 36 30 27
PMBUSA_CT 7 I PMBufAs Contr ol Sign
QSPI _1 OO 11 I QSPI _1 OO0
SPI A_CLK 3 I/ O SP-A Clock
CANA_RX 10 I CAM Receive
TRACED2 15 @) TRACE Synchronous Da
GPIl1 O13 o, 4, 8 I/ O GenePatpose I nput/ Ou
PWM7 _B 1 @) PWM7 Output B
CANB_RX 2 I CANB Receive
QEP1 | NDE 5 I/ 0 QEPL index
UARTB_RX 6 I UARB Receive data
50 35 29 26
PMBUSA _ _ALI 7 I/ OD PMBufAs Oplmain Bidirectio
QSPI _SS_ 11 1/ O QSPI _SS_N
SPI A_SOM 3 I / O SP-A Sl ave Output, Ma s t
CANA_TX 10 @) CAM Transmit
TRACEDS3 15 @) TRACE Synchronous Da
GPIl1 O14 o, 4, 8 96 79 - - I/ O GenePatpose I nput/ Ou
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Mul ti pl e

Signal n i locatio LQFP1O LQFPS LQFPG6 QFN56| Pin t Description
PWM8 _ A 1 @) PWM8 Output A
UARTB_TX 2 @) UARB Transmit Dat &
OUTPUTXBA 6 o) Out ptBtARX Out put 3
PMBUSA_SD 7 I/ OD PMBufs Oplmain Bidirect
SPI B_CLK 9 I/ O SP-B Cl ock

QEP2 _A 10 I QER2 I nput A
PWM3 _ A 5 @) PWM3 Output A
GPIl O15 0, 4 I / O GenePatpose I nput/ Ou
PWM8 _B 1 @) PWM8 Out put B
UARTB_RX 2 I UARB Receive data
OUTPUTXBA 6 @) Out ptBtARX Out put 4
PMBUSA_SQ(C 7 o9 " - - I/ OD PMBuAs Oplmain Bidirect
SPI B_STH 9 I/ O SPB Sl ave Transmit E
QEP2 B 10 [ QER I nput B
PWM3 _B 5 @) PWM3Out put B

GPIl1 O16 o, 4, I/ O GenePatpose I nput/ Ou
SPI A_SI M 1 I/ O SP-A Sl ave | nput, Mast €
CANB _TX 2 0 CANB Transmit

54 39 33 30

OUTPUTXBA 3 @) Out pBtARX Out put 7
PWM5 A 5 o} PWM5 Output A
UARTA_TX 6 o UARA Transmit Dat ¢
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Signal nj Mlu(lct;tpi'; LQFP10| LQFP8( LQFP6{ QFNS56| Pin t Description
SD1_D1 7 I SDRA Channel 1 Dat a
QEP1_STRO 9 I/ O QEPL Gating
PMBUSA_ S 10 I/ OD PMBuAs Oplmain Bidirect
XCLKOUT 11 @) External Clock Ou
QEP2_B 14 [ QER2 I nput B
SPI B_SOM 13 I/ O SPB S|l ave Output, Mast
TRACEDO 15 @) TRACE Synchronous Da
GPl O17 0, 4 8 I / O GenePatpose I nput/ Ou
SPI A_SOM 1 I / O SP-A Sl ave Output, Ma st
CANB_RX 2 I CAMN Receive
OUTPUTXBA 3 @) Out ptBtARX Out put 8
PWM5 _B 5 @) PWM5 Output B
UARTA_RX 6 55 40 34 31 I UARA Receive Dat a
SD1_C1 7 I SDA Channel 1 Clock
QEP1 | NDE 9 I/ O QEPL i ndex
PMBUSA_SD 10 I/ OD PMBufsOp elbr ai n Bidirect
CANA_TX 13 @) CAM Transmit
TRGI O 15 I/ O External Trigger Bi
GenePatpose Input/ Output
GPIl 018 _X o, 4, 8 68 50 41 38 I/ O 'ts digital multiplexer
NTOSC is used as the sy
connected t-doam eexstegis
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Signal nj Mlu(lct;tpi'; LQFP10| LQFP8( LQFP6{ QFNS56| Pin t Description
recommended) .
SPI A_CLK 1 I/ O SP-A Clock

UARTB_TX 2 0] UARB Transmit Dat g

CANA_RX 3 I CAM Receive

PWM6 A 5 o) PWM6 Output A
| 2CA_SCL 6 I/ OD | 2-8& Oplmain Bidirecti
SD1_D2 7 I SDA Channel 2 Dat a

QEP2 A 9 [ QER I nput A
PMBUSA _CT 10 I PMBufAs Control Sign
XCLKOUT 11 o External Clock Ou
X2 ALT @) Crystal Oscillator
GPIl1 O20 0 I/ O GenePatpose I nput/ Ou

QEP1_ A 1 [ QEPL I nput A

CANB _TX 3 0] CANB Transmit

0 d 0 0
SPI B_SI M 6 I/ O SP-BSI ave I nput, Master
SD1_D3 7 I SDA Channel 3 Dat a
SPI B_CLK 9 I/ O SPB Cl ock

GPl1 021 0 I/ O GenePaltpose |l nput/ Ou

QEP1 _B 1 [ QEPL I nput B

0 3 0 0

CANB_RX 3 I CAMN Receive
SPI B_SOM 6 I/ O SP-BSI ave Output, Masteg
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Signal nj Mlu(lct;tpi'; LQFP10| LQFP8( LQFP6{ QFNS56| Pin t Description
SD1_C3 7 I SDA Channel 3 CIl ock
Il 2CA_SCL 11 I/ OD | 2-8& OplBmain Bidirecti
GPIl 022 o, 4, 8 I/ O GenePatpose I nput/ Ou
QEP1_STRO 1 I/ 0 QEPL Gating
UARTB_TX 3 0] UARB Transmit Dat g
SPI B_CLK 6 83 67 56 51 I/ O SPB Clock
SD1_D4 7 I SDA Channel 4 Dat a
LI NA_TX 9 (0] LI-N Transmit
PWM4 _ A 5 @) PWM4 Out put A.
GPl1 023 0 I/ O GenePatpose I nput/ Ou
QEP1 | NDE 1 I/ O QEPL i ndex
UARTB_RX 3 I UARB Receive data
PWM4 _B 5 o PWM4 Out put B
SPI B_STH 6 81 6 5 54 49 I/ O SP-B Sl ave Transmit E
SD1_C4 7 I SDA Channel 4 Cl ock
LI NA_RX 9 I LI'N Receive
| 2CA_SDA 11 o | 2-8& Oplmain Bidirecti
SPIB_SI M 13 I / O SP-B Sl ave I nput, Ma st €
GPI O24 0, 4 8 I / O GenePatpose I nput/ Ou
OUTPUTXBA 1 56 41 35 32 @) OQut ptBtARX Out put 1
QEP2 _A 2 | QER I nput A
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Signal nj Mlu(lct;tpi'; LQFP10| LQFP8( LQFP6{ QFNS56| Pin t Description
PWM8 _ A 5 @) PWM8 Output A
SPI B_SI M 6 I/ O SP-B Sl ave Input, Mast e
SD1_D1 7 I SDA Channel 1 Dat a
PMBUSA_SQ( 10 I/ OD PMBuAs Oplmain Bidirect
UARTA_TX 11 @) UARA Transmit Dat g
ERRORSTS 13 o Lowevel valid error
TRACECLK 15 @) TRACE Cl ock
GP|l 025 0, 4 8 I / O GenePatpose I nput/ Ou
OUTPUTXBA 1 @) Out ptBtARX Out put 2
QEP2_B 2 | QER I nput B
SPI B_SOM 6 I/ O SP-B Sl ave Mawttput | nput
SD1_C1 7 57 42 o] o] I SDR Channel 1 Cl ock
PMBUSA_SD 10 @) PMBufs Oplmai n Bidirect
UARTA_RX 11 | UARA Receive Data
QSPI _1 O3 13 I/ O QSPI _1 03
QEP1 _A 5 | QEPL I nput A
GPIl1 O26 o, 4, 8 I/ O GenePatpose I nput/ Ou
OUTPUTXBA 1, 5 @) Out pBtARX Out put 3
QEP2 _| NDE 2 58 43 o} o} I/ O QER2 I ndex
SPI B_CLK 6 I/ O SPB Cl ock
SD1_D2 7 I SDA Channel 2 Dat a
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Signal nj Mlu(lct;tpi'; LQFP10| LQFP8( LQFP6{ QFNS56| Pin t Description
PMBUSA _CT 10 I PMBufs Contr ol Sign
| 2CA_SDA 11 I/ OD | 2-8& OplBmain Bidirecti
QSPI _1 02 13 1/ O QSPI _1 02
GPIl 027 o, 4, 8 I/ O GenePatpose I nput/ Ou
OUTPUTXBA 1 5 @) Out ptBtARX Out put 4
QEP2 _STRO 2 I/ O QER Gating
SPI B_STH 6 I/ O SP-B SlTrvensmit Enabl g
59 4 4 o} o}
SD1_C2 7 I SDRA Channel 2 Cl ock
PMBUSA_ AL 10 I/ OD PMBufAs OplEkmain Bidirecti o
| 2CA_SCL 11 I/ OD | 2-8& OplBmain Bidirecti
QSPI _ScCL 13 I/ O QSPI _SCLK
GPIl1 0238 o, 4, 8 I/ O GenePatpose I nput/ Ou
UARTA _RX 1 | UARA Receive Data
PWM7 _ A 3 o PWM7 Output A
OUTPUTXBA 5 @) Out ptBtARX Out put 5
QEP1 _A 6 | QEPL I nput A
1 4 2 3
SD1_D3 7 I SDA Channel 3 Dat a
QEP2 STRO 9 I/ 0O QER Gating
LI NA_TX 10 @) LI-N Transmit
SPI B_CLK 11 I/ O SPB Cl ock
ERRORSTS 13 o Lowevel valid error
www. geehy. com Page&b6



www. geehy. com

Signal nj Mlu(lct;tpi'; LQFP10| LQFP8( LQFP6{ QFNS56| Pin t Description
TRACECLK 15 I/ O TRACE Cl ock

GPI O29 0, 4 8 | / O GenePatpose I nput/ Ou
UARTA_TX 1 @) UARA Transmit Dat g
PWM7 _B 3 o) PWM7 Output B
OUTPUTXBA 5 @) Out ptBtARX Out put 6
QEP1_B 6 | QEPL I nput B
SD1_C3 7 100 3 1 2 I SDA Channel 3 Cl ock
QEP2 | NDE 9 I/ 0 QEP2 I ndex

LI NA_RX 10 I LI-A Receive

SPI B_STH 11 I/ O SPB Sl ave Transmit E
ERRORSTS 13 o Lowevel valid error
TRACEDO 15 @) TRACE Synchronous Da
GPI O30 0, 4 8 I / O GenePatpose I nput/ Ou
CANA_ RX 1 I CAM Receive

SPI B_SI M 3 I/ O SP-B Sl ave I nput, Mas
OUTPUTXBA 5 @) OQut ptBtARX Out put 7
QEP1_STRO 6 98 1 8 8 1/ O QEPL Gating

SD1 D4 7 I SDA Channel 4 Dat a
QSPI 1 03 11 I/ 0O QSPI 1 03

PWM1 _A 2 o) PWM 1 Output A
TRACED1 15 I/ O TRACE Synchronous Da
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Signal nj Mlu(lct;tpi'; LQFP10| LQFP8( LQFP6{ QFNS56| Pin t Description

GPI 031 0, 4 8 | / O GenePatpose I nput/ Ou
CANA_TX 1 @) CAM Transmit

SPI B_SOM 3 I/ O SPB Sl ave OQutput, Ma s t
OUTPUTXBA 5 @) Out ptBtARX Out put 8
QEP1 _ | NDE 6 99 2 8 8 I/ 0 QEPL index
SD1_C4 7 I SDA Channel 4 CIl ock
QSPI _1 O1 11 I/ O QSPI _1 01
PWM1_B 2 @) PWM 1 outoput B
TRACED?2 15 I/ O TRACE Synchronous Da
GPIl 032 o, 4, 8 I/ O GenePaltpbeaput/ Out put
| 2CA_SDA 1 I/ OD | 2-8& Oplmain Bidirecti
SPI B_CLK 3 I/ O SP-B Cl ock

PWM8 _ B 5 o PWM8 Out put B

LI NA_TX 6 0] LI-A Transmit
SD1_D3 7 64 49 40 37 | SDAR Channel 3 Data
CANA_TX 10 @) CAM Transmit
QSPI _1 OO0 11 I/ O QSPI _1 OO0
ADCSOCBO 13 o ADC conversion start B s

(from PWM)
TRGI O 15 I/ O External Trigger Bi
GPI O3 3 0, 4 8 | / O GenePaltpose |l nput/ Ou
53 38 32 29
| 2CA_SCL 1 I/ OD | 2-8& OplBmain Bidirecti
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Signal nj Mlu(lct;tpi'; LQFP10| LQFP8( LQFP6{ QFNS56| Pin t Description
SPI B_STH 3 I/ O SPB Sl ave Transmit E
OUTPUTXBA 5 @) Out ptBtARX Out put 4
LI NA_RX 6 I LI-AN Receive
SD1_C3 7 I SDRA Channel 3 CIl ock
CANA_RX 10 I CAM Receive
QSPI _SS_ 11 I/ O QSPI _SS_N
QEP2_B 2 | QER I nput B
ADCSOCAO 13 o ADC conversion start A s
(from PWM)
TRACEDI1 15 I/ O TRACE Synchronous Da
GP| O34 0, 4 8 I / O GenePatpose I nput/ Ou
OUTPUTXBA 1 94 77 o} o} o Out ptBtARX Out put 1
PMBUSA_SD 6 I/ OD PMBufAs Oplmain Bidirect
GPI O35 _T o, 4, 8 I/ O GenePatpose I nput/ Ou
UARTA_RX 1 | UARA Receive Data
| 2CA_SDA 3 I/ OD | 2-€& OpEBmain Bidirecti
CANA_ RX 5 I CAM Receive
PMBUSA_SQ(C 6 63 4 8 39 36 I/ OD PMBuAs Oplmain Bidirect
LI NA_RX 7 | LI-N Receive
QEP1_A 9 [ QEPL I nput A
PMBUSA _CT 10 I PMBufAs Co nStirgonla l
TDI 15 | JTAG Test Data I nput. Pl
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Signal n i locatio LQFP1O LQFPS LQFPG6 QFN56| Pin t Description
Description" for pr
GPI O37 _TI o, 4, 8 I/ O GenePatpose I nput/ Ou
OUTPUTXBA 1 @) Out ptBtARX Out put 2
| 2CA_SCL 3 I/ OD | 2280pebrain Bidirecti
UARTA_TX 5 @) UARA Transmit Dat g
CANA_TX 6 61 46 37 34 o CAMNM Transmit
LI NA_TX 7 o LI-A Transmit
QEP1_B 9 [ QEPL I nput B
PMBUSA_ AL 10 I/ OD PMBufAs OplEkmain Bidirecti o
Do 15 o JTAG Test Data Output.
Signal Description"
GPI O39 0, 4 8 I / O GenePatpose I nput/ Ou
CANB_RX 6 91 o} o} o} I CAMN Receive
QSPI _1 03 11 I/ O QSPI _1 03
GPI O40 0, 4 8 I / O GenePatpose I nput/ Ou
PMBUSA_SD 6 I/ OD PMBufs Oplmai n Bidirect
UARTB_TX 9 85 o) o] o] 0] UARB Transmit Dat g
QEP1 _A 10 I QEPL I nput A
QSPI _1 02 11 I/ O QSPI _1 02
GPIl 041 o, 4, 8 I/ O GenePatpbeaput/ OQut put
PWM2 _ A 1 o} 6 6 o} o} o PWM 2 Output A
SPI B_STHEH 3 0] SPB Sl ave Transmit
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Signal n i locatio LQFP1O LQFPS LQFPG6 QFN56| Pin t Description
PMBUSA_SQ(C 6 I/ OD PMBufs Oplmain Bidirect
UARTB_RX 9 I UARB Receive dat a
QEP1 _B 10 [ QEPL I nput B
QSPI _SCL 11 I/ 0 QSPI _SCLK

SPI B_SOM 13 I/ O SPB Sl ave OQutput, Ma
GPIl 042 o, 4, I/ O GenePatpose I nput/ Ou
LI NA_RX 2 I LI-N Receive
OUTPUTXBA 3 @) Out p«BtARX Out put 5
PMBUSA_CT 5 o} 57 o} o} I PMBufAs Contr ol Sign
| 2CA_SDA 6 I/ OD | 2-8& Oplmain Bidirecti
UARTB_TX 9 @) UARB Transmit Dat g
QEP1 _STRO 10 o QEPL Gating

GPI 043 0, 4 I / O GenePatpose I nput/ Ou
OUTPUTXBA 3 o Out ptBtARX Out put 6
PMBUSA_ALI 5 I/ OD PMBufAs OplEmain Bidirecti o
0 54 0 0

I 2CA_SCL 6 I/ OD | 2-8& Oplmain Bidirecti
UARTB_RX 9 I UARB Receive data
QEP1 | NDE 10 I/ 0O QEPL index

GPI O4 4 0, 4 I / O GenePatpose I nput/ Ou
QEP1_A 2 8 69 8 8 | QEPL I nput A
OUTPUTXBA 3 o} Out pBtARX Out put 7
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Signal n i locatio LQFP1O LQFPS LQFPG6 QFN56| Pin t Description
QSPI _1 O2 11 I/ O QSPI _1 02

GPI O45 0, 4 | / O GenePatpose I nput/ Ou
OUTPUTXBA 3 o} 73 o} o} @) Out p«BtARX Out put 8
QSPI _1 00 11 I/ O QSPI _1 OO0

GP1l O46 o, 4, I/ O GenePatpose I nput/ Ou
LI NA_TX 3 o] 6 o] o] @) LI-N Transmit
QSPI _SS_ 11 I/ O QSPI _SS_N

GPI| 047 0, 4 I / O GenePatpose I nput/ Ou
PWM2 _B 1 @) PWM2 Out put B
QEP1_A 2 | QEPL I nput A

0 64 0 0

LI NA_RX 3 I LI-N Receive

SPI B_SI M 6 I/ O SP-B Sl ave I nput, Mas
PMBUSA_SD 7 I/ OD PMBufs Oplmai n Bidirect
GPI O48 0, 4 I / O GenePatpose I nput/ Ou
OUTPUTXBA 1 @) Out ptBtARX Out put 3
CANB_TX 3 o} o} o} o} o CAMN Transmit Dat &
UARTA_TX 6 @) UARA Transmit Dat g
SD1 D1 7 I SDA Channel 1 Dat a
GPI 049 0, 4 I / O GenePatpose I nput/ Ou
OUTPUTXBA 1 o] 56 o] o] @) Out ptBtARX Out put 4
CANB_RX 3 I CAMN Receive
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Signal nj Mf;;;f!; LQFP10| LQFP8( LQFP6{ QFN56| Pi Description
UARTA_RX 6 UARA Receive Dat a
Sb1_C1 7 SDAR Channel 1 Cl och
QEP2 | NDE 9 QER I ndex
SYNCOUT 11 External PWM Synchron
QEP1 | NDE 2 QEPLi ndex
GPI1 O50 o, 4, 8 GenePatpose I nput/ Ou
QEP1_A 1 QEPL I nput A
0 o 0 0
SPI B_SI M 6 SP-B Sl ave Input, Mast €
SD1_D2 7 SDA Channel 2 Dat a
GPIl O51 o, 4, 8 GenePatpose I nput/ Ou
QEP1_B 1 QEPL I nput B
o} 0 0 0
SPI B_SOM 6 SP-B Master I nput, Sl ay
SD1_C2 7 SDA Channel 2 Clock
GPI O52 0, 4 8 GenePatpose I nput/ Ou
QEP1_STRO 1 QEPL I nput B Gatin
o} o o} o}
SPI B_CLK 6 SPB Cl ock
SD1_D3 7 SDA Channel 3 Dat a
GPI O53 0, 4 8 GenePaltpose |l nput/ Ou
QEP1 | NDFE 1 QEPL i ndex
49 34 o} o}
SPI B_STH 6 SPB Sl ave Transmit E
SD1_¢C3 7 SDA Channel 3 Cl ock
www. geehy. com Pag#43



Geehy

SEMICO

Signal nj Mf;;;f!; LQFP10| LQFP8( LQFP6{ QFNS56| Pin t Description
UARTB_RX 9 I UARB Receive dat a
GPI O54 0, 4 8 | / O GenePatpose I nput/ Ou
SPI A_SI M 1 I/ O SP-A Slave I nput, Mast €
QEP2 A 5 48 33 8 8 [ QER2 I nput A
UARTB_TX 6 0] UARB Transmit Dat g
SD1_D4 7 I SDA Channel 4 Dat a
GPIl O55 o, 4, 8 I/ O GenePatpose I nput/ Ou
SPI A_SOM 1 I / O SP-A Master Input, S| a\
QEP2 _B 5 8 8 8 8 I/ 0 QER I nput B
UARTB_RX 6 I UARBRecei ve dat a
SD1_C4 7 I SDA Channel 4 Cl ock
GPIl O56 o, 4, 8 I/ O GenePatpose I nput/ Ou
SPI A_CLK 1 I/ O SP-A Clock
QEP2 STRO 5 I/ 0 QER Gating
UARTB_TX 6 65 o} o} o} o UARB Transmit Dat @
SD1_D3 7 I SDRAChannel 3 Data |
SPI B_SI M 9 I/ O SP-B Sl ave Input, Maste€
QEP1_A 11 [ QEPL I nput A
GPI O57 0, 4 8 I / O GenePatpose I nput/ Ou
SPI A_STH 1 6 6 o) o] o] I/ O SP-A Sl ave Transmit E
QEP2 _| NDE 5 I/ 0O QER2 I ndex
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Signal n i locatio LQFP1O LQFPS LQFPG6 QFN56| Pin Description

UARTB_RX 6 UARB Receive dat a

SD1_C3 7 SDA Channel 3 CIl ock

SPI B_SOM 9 I/ SPB Sl ave OQutput, Ma s t

QEP1 _B 11 QEPL I nput B

GPIl O58 o, 4, 8 I/ GenePatpbesput/ OQut put
OUTPUTXBA 5 OQut ptBtARX Out put 1

SPI B_CLK 6 I/ SP-B Cl ock

SD1_D4 7 67 o) o) o) SDA Channel 4 Data

LI NA_TX 9 LI-N Transmit

CANB_TX 10 CAMNB Transmit
QEP1_STRO 11 / QEPL Gating

GPIl O59 o, 4,2 8 / GenePatpose I nput/ Ou
OUTPUTXBA 5 Out ptBtARX Out put 2

SPI B_STH 6 / SPB Sl ave Transmit E

SD1_C4 7 92 o} o} o} SDA Channel 4 Cl ock

LI NA_RX 9 LI-AN Receive

CANB_RX 10 CAMNBRecei ve

QEP1 | NDE 11 / QEPL index

Debug and reset
JTAG test clock wiptheasn
TCKSWCLK 60 45 36 33 When used in SWD debuggi
used for SWD clock (SWC
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Signal n i locatio LQFP1O LQFPS LQFPG6 QFN56| Pin t Description
"Pin Signal Descripti
JTAG Test Mode Svélteéic taino
puup resistor. When use
TMS ( SWDI 6 2 47 38 35 I/ O mode, this pin can be us
( SWDI O) . Pl ease refer to
for precautions.
Internal voltage reéegtukat
VREGENZ 73 o} 46 o} down resistor. Please
Description" for pr
Crystal osci-dndeadrcloaclsii
can also be usedntdedf det
X1 69 51 42 39 ) . .
clos&e&Pin Signal Descri
precauti ons.
Device reset (input) and
XRSn 2 5 3 4 I/ OD pi nadtsi ve | ow. Pl ease r
Description"™ for pr
Power supply and grounding
1.1V digital |l ogic power
Voo 4,46,7|8,31,5 4,27,4 5,24, 4 i - i
Signal Description®
3.3V analog power pin.
Vopa 11, 34 26 22 20 ) ] )
Signal Description®
3.3V digital I/ O power
vDDI O 3,47,70{7,32,5R228,43,|25, 40, ) ] )
Signal Despriepgt@iudn'don
VSS 5,45, 7| 9, 30, 55, 26, 0 Digital ground
VSSA 12, 33 25 21 19 Anal og ground
VSSI O 82 55 50 3.3V digital 1/0
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33.Pin Signal Description
3.3.1. Analog signal
Tabd4lenal og Signal s
. . . . LQFP| LQFP| LQFP| QFN
Signal Description Pin t| GPI 00 0 4 56
AO ADA I nput O I 23 19 15 13
Al ADA I nput 1 I 22 18 14 12
A2 ADEA I nput 2 I 9 12 9 8
A3 ADEA I nput 3 I 10 13
A4 ADA I nput 4 I 36 27 23 21
A5 ADA I nput 5 I 35
A6 ADA I nput 6 I 6 10 6
A7 ADEA I nput 7 I 20
A8 ADEA I nput 8 I 37
A9 ADA I nput 9 I 38 28
Al10 ADEA I nput 10 I 40 29 25 23
All ADEA I nput 11 I 18 16
Al2 ADEA I nput 12 I 30 22
Al4 ADAI nput 14 I 16 15
Al5 ADEA I nput 15 I 14 14 10 9
Anal o i nptubhatpocan 24
Al 022« 9 ? P 9 12 9 8
as digital i ng
Anal og i nput port 27
Al 022! 36 27 23 21
as digital i ng
Anal o i nptuhatpocan 2
Al 02 2 g o P 7 11 7 6
as digital i ng
Anal og i npuhatboacan 24
Al 022 o _ 39 28 24 22
as digital ing
Anal o i nptuhatpoecan 20
Al 022 ¢ 9 B. _tp _ 6 10 6
as digital ingp
Anal o i nptubhatpocan 20
Al 022 ¢ 9 9_ _tp _ 37
as digital ing
Anal o i B hathboaan 2b
Al 023 ( 9 pcm _tp _ 40 29 25 23
as digital ingp
Anal o i hatpbocan 2b
Al 02 3] 9 pltu ,Ip , 23 19 15 13
as digital i np
Al 023] Analog i mpulhatocadan 2b 22 18 14 12
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. . . LQFP| LQFP| LQFP| QFN
Signal Description Pi GPI 00 0 4 56
as digital i np
Anal o i m hatpoaan 2b
Al 02 3] g p3u .tp . 10 13
as digital i np
Anal o i m hatpoaan 2b
Al O2 34 g p4tu .tp . 35
as digital i ng
Anal o i m hatpoaan 2b
Al 023} g rﬁu .tp . 20
as digital i ng
Anal o i m hatpoaan 2b
Al O2 3¢ g pﬂu .tp . 38 28
as digital ing
Anal og i m@puhatboacan 2b
Al 02 3] o ) 19 16 12 10
as digital ing
Anal o i m hatpocan 2b
Al O2 3¢ 9 rﬁu .tp ) 29 22 18 16
as digital ingp
Anal o i m hatpocan 2b
Al O2 3 9 rﬂu .tp ) 17 15 11
as digital ingp
Anal o i dpuft atpoacan 2b
Al O24( 9 rD:u .tp ) 28
as digital ingp
Anal o i dplut atpocan 2b
Al 02 4] 9 Py P 41
as digital i ng
Anal o i ™ hatpboaan 2b
Al 024 9 P P 8 8 7
as digital i ng
Anal o i Mpuhatpoecan 2b
Al 02 4] 9 p?Iu .tp ) 42
as digital ing
Anal o i Mpuhatpooecan 2b
Al O2 44 9 p4tu .tp ) 21 17 13 11
as digital ing
Anal o i Mppuh atpoecan 2b
Al 024} 9 rﬁu .tp ) 31 23 19 17
as digital ing
Anal o i Mppuh atpoecan 2b
Al O24¢ 9 pau .tp ) 4 4
as digital ingp
Anal o i Mpiuhatpooecan 2b
Al O24] 9 p. .tp ) 43
as digital ing
Anal o i Mpuhatpoecan 2b
Al O2 4 9 Fﬁu .tp ) 18 16
as digital ingp
Anal o i ™ hatphoaan 2b
Al O2 4 g Py P 30 22
as digital i ng
Anal o i B hatphoaan 2b
Al 025 g P P 15 14 10 9
as digital i ng
Anal o i B hatphoaan 2b
Al 025 g Pl P 13 13 10 9
as digital i ng
Anal o i B hatpoaan 2b
Al 025 g p21u .tp . 16 15
as digital i ng
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Signal Description Pi GPI ngp L%FP LQ4FP Q5F6N
Al 025 Analoga;rﬁjﬁil.li;?l:):ira?:z 14 14 10 9
Al 025 ¢ Analoga;rscsﬂ?n;?ttp:ira?:l: 32 24 20 18

BO AD&B I nput O 41

B1 ADEGB I nput 1 40 29 25 23

B2 ADE&B I nput 2 7 11 7 6

B3 AD@B | nput 3 8 8 7

B4 ADEB | nput 4 39 28 24 22

B5 AD&B I nput 5 42

B6 ADSGB | nput 6 9 12 9 8

B 7 AD@B | nput 7 18 16

B8 ADEB | nput 8 36 27 23 21

B9 ADEB | nput 9 30 22

B10O AD@B | nput 10 15 14 10 9

B11 AD@B I nput 11 13 13 10 9

B12 AD@GB I nput 12 32 24 20 18

B15 AD@GB I nput 15 23 19 15 13

Cco ADE& I nput O 19 16 12 10

Cl1 ADE& I nput 1 29 22 18 16

c2 AD&L | nput 2 21 17 13 11

C3 ADE& I nput 3 31 23 19 17

Cc4 ADE& I nput 4 17 15 11

C5 AD&L | nput 5 28

C6 ADE& I nput 6 7 11 7 6

c7 ADE& I nput 7 15 14 10 9

C8 ADE& I nput 8 39 28 24 22

Cc9 ADE& I nput 9 13 13 10 9

C1lo0 ADE& I nput 10 40 29 25 23

Cl1 ADE I nput 11 32 24 20 18

c12 ADE& I nput 12 43

Cl4 ADE& I nput 14 4 4

C1l5 ADE& I nput 15 23 19 15 13
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. . . . LQFP| LQFP| LQFP| QFN
Signal Description Pi GPI 00 0 4 56
COMP1_HK COMRAHIi ¢sh de Co myeg att 10 13
0 Il nput O
COMP1_H COMAHiIi egsh de Co eqg att
- ® mheg 19 16 12 10
1 Il nput 1
COMP1_t COMARHi egsh de Co @y iatt
- ® s 9 12 9 8
0 Il nput O
COMP1_t COMARHi egsh de Co @y iatt
- & e 19 16 12 10
1 Il nput 1
COMP1_HK COMARHIi egshh de Compagiatt 18 16
2 Il nput 2
COMP1_HK COMARHIi egsh de Conmpagiatt 10 13
3 Il nput 3
COMP1_HK COMARHIi egshh de Conmpagiatt 18 16
4 Il nput 4
COMP1_ | COMALowi de Conyeaqgatti 10 13
0 Il nput O
COMP1_| COMALowi de Conmypeg atti
19 16 12 10
1 Il nput 1
COMP1_| COMARALowi de Compagiatt
9 12 9 8
0 Il nput O
COMP1_| COMARALowi de Compagiatt
19 16 12 10
1 Il nput 1
COMP1_| COMARALowi de Compagiatt 18 16
2 Il nput 2
COMP1_| COMALowi de Compagiatt 10 13
3 Il nput 3
COMP1_| COMARALowi de Compagiatt 18 16
4 Il nput 4
COMP2 _L COMRHiI ggh de Co myeag att -
0 Il nput O
COMP2 _H§ COMRHiIi egsh de Co eg att
- ® mpeag 29 22 18 16
1 Il nput 1
COMP2 _t COMRMHI h de Co agiatt
- ® i 36 27 23 21
0 Il nput O
COMP2 _t COMRMHI h de Co agiatt
- & s 29 22 18 16
1 Il nput 1
COMP2 _ COMRHiI ggh de Co mpagiatt
30 22
2 Il nput 2
COMP2 _ COMRHiI ggsh de Co mpagiatt 35
3 Il nput 3
COMP2 L COMRHiI ggh de Co mpagiatt 30 -
4 Il nput 4
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. . . . LQFP| LQFP| LQFP| QFN
Signal Description Pi GPI 00 0 4 56
COMP2 _| COMRLowi de Conmypeaqgatti 35
0 Il nput O
COMP2 _| COMRLowi de Co eag att i
- Mg 29 22 18 16
1 Il nput 1
COMP2 _| COMRLowi de Compagiatt
36 27 23 21
0 Il nput O
COMP2 _ | COMRLowi de Compagiatt
29 22 18 16
1 Il nput 1
COMP2_| COMRLowi de Compagiatt
30 22
2 Il nput 2
COMP2_| COMRLowi de Compagiatt -
3 Il nput 3
COMP2_| COMRLowi de Compagiatt
30 22
4 Il nput 4
COMP3_H COMBHiI esh de Co myeg att 8 8 ;
0 Il nput O
COMP3_HK COMBHIi ¢shh de Co eag att
- ® mheag 21 17 13 11
1 Il nput 1
COMP3_HK COMBHIi ¢gsh de Co @y iatt
- & P 7 11 7 6
0 Il nput O
COMP3_HK COMBHiIi ¢gsh de Co @y iatt
- & P 21 17 13 11
1 Il nput 1
COMP3_t COMBHI gsh de Co mpagiatt 0
2 Il nput 2
COMP3_K COMBHiI gsh de Co mpagiatt 8 8 ;
3 Il nput 3
COMP3_HK COMBHIi ¢gsh de Co @y iatt
- & P 15 14 10 9
4 Il nput 4
COMP3_| COMBLowi de Conmypeg atti 8 8 ;
0 Il nput O
COMP3_1 COMBLowi de Co eag att i
- Mg 21 17 13 11
1 Il nput 1
COMP3_| COMBLowi de Compagiatt
7 11 7 6
0 Il nput O
COMP3_| COMBLowi de Compagiatt
21 17 13 11
1 Il nput 1
COMP3_| COMBLowi de Compagiatt 0
2 Il nput 2
COMP3_| COMBLowi de Compagiatt 8 8 ;
3 Il nput 3
COMP3_| COMBLowi de Compagiatt
15 14 10 9
4 Il nput 4
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. . . . LQFP| LQFP| LQFP| QFN
Signal Description Pi GPI 00 0 4 56
COMP4 _HK COMRHI egsh de Co mypeg att 49
0 Il nput O
COMP4 _§H COMPRIHIi egsh de Co eqg att
- ® mheg 31 23 19 17
1 Il nput 1
COMP4 _t COMRHi egsh de Co @y iatt
- ® s 39 28 24 22
0 Il nput O
COMP4 _ COMRHi gsh de Co @y iatt
- & e 31 23 19 17
1 Il nput 1
COMP4 _t COMRHi gsh de Co @y iatt
- ® s 31 23 19 17
2 Il nput 2
COMP4_HK COMRHI egshh de Conmpagiatt 40
3 Il nput 3
COMP4 _t COMRHiIi gsh de Co @y iatt
- ® s 13 13 10 9
4 Il nput 4
COMP4 _| COMRLOwi de Compeag att| 40
0 input O
COMP4 _| COMRILowi de Conmypeagatti
31 23 19 17
1 Il nput 1
COMP4_| COMRLowi de Compagiatt
39 28 24 22
0 Il nput O
COMP4_| COMRLowi de Compagiatt
31 23 19 17
1 Il nput 1
COMP4_| COMRLowi de Compagiatt
31 23 19 17
2 Il nput 2
COMP4 _| COMRLowi de Conmpagiatt 40
3 Il nput 3
COMP4_| COMRLowi de Compagiatt
13 13 10 9
4 Il nput 4
COMP5_t COMBHIi gsh de Co myeag att 0
0 Il nput O
COMP5_H§ COMPHIi gsh de Co eg att
- ® mpeag 17 15 11
1 Il nput 1
COMP5_ COMPBHI gsh de Co mpagiatt 6 10 5
0 Il nput O
COMP5 _t COMPBHI h de Co agiatt
- & s 17 15 11
1 Il nput 1
COMP5_ COMPBHI gsh de Co mpagiatt 16 15
2 Il nput 2
COMP5 _ COMPBHI gsh de Co mpagiatt 0
3 Il nput 3
COMP5 _t COMPHI gsh de Co mpagiatt 16 15
4 Il nput 4
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Signal Description Pi GPI ngp L%FP LQ4FP Q5F6N
COMP5_| COMBLowi de Comypeaqg atti
0 Il nput O 20
COMP5_| COMBLowi de Comypeaqg atti
L Cnput 1 17 15 11
COMP5_| COMPLowi de Compagiatt 5 10 5
0 Il nput O
COMP5_| COMPLowi de Compagiatt
17 15 11
1 Input 1
COMP5_| COMPBLowi de Compagiatt 16 15
2 Il nput 2
COMP5_| COMPBLowi de Compagiatt 0
3 Il nput 3
COMP5_| COMPBLowi de Compagiatt 16 15
4 Il nput 4
COMP6 _H COMMBHIi esh de Co myeg att - ’8
0 Il nput O
COMP6 _l COMBHI gsh de Co myeag att -
1 Il nput 1
COMP6 _ COMBHI gsh de Co mpagiatt 37
0 Il nput O
COMP6 _ COMBHI gsh de Co mpagiatt -
1 Il nput 1
COMP6 _ COMBHI gsh de Co mpagiatt -
2 Il nput 2
COMP6 _ COMBHI gsh de Co mpagiatt 38 -
3 Il nput 3
COI\ZPG_I COMBHI gskll ::UtCo;chasrlatt 14 14 10 9
COMP6_| COMBLoOowiI de Conmypeg atti 38 ’8
0 Il nput O
COMP6_| COMBLoOowiI de Conmypeg atti ’8
1 Il nput 1
COMP6_| COMPBLowi de Compagiatt 37
0 Il nput O
COMP6_| COMPBLowi de Compagiatt ’8
1 Il nput 1
COMP6_| COMPBLowi de Compagiatt ’8
2 Il nput 2
COMP6 _| COMPBLowi de Compagiatt
3 Il nput 3 38 28
COMP6 _| COMPLoOowi de Compagiatt
14 14 10 9
4 Input 4
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Signal Description Pin t| GPI ngp L%FP LQ4FP Q5F6N
COMP7_HK COMFPHi ¢sh de Co myeg att
0 Il nput O 41
COMP7_HK COMPHi esh de Co mypeg att
1 Il nput 1 44
CON(I)P?_I COMP Hi gskll r(lj;utCoOm:;’Jcrasrlatt 40 - - )3
COMP7 _t COMPAHIiI gsh de Co mpagiatt 44
1 lnput 1
COMP7_HK COMPHi esh de Conmpagiatt 43
2 Il nput 2
COMP7_HK COMPHi gsh de Conmpagiatt 41
3 Il nput 3
COMP7_HK COMPHi esh de Conmpagiatt 32 v 4 0 18
4 Il nput 4
COMP7 _| COMPLowi de Conmyeaqgatti 41
0 Il nput O
COMP7_| COMPLowi de Conmypeag atti 44
1 Il nput 1
COMP7_1| COMPLowi de Compagiatt
0 Input 0 40 29 25 23
COMP7_1| COMPLowi de Compagiatt 44
1 Il nput 1
COMP7_1| COMPLowi de Compagiatt 43
2 Il nput 2
COMP7_1| COMPLowi de Compagiatt 41
3 Il nput 3
COMP7_1| COMPLowi de Compagiatt
4 Input 4 32 24 20 18
DACA_ Ol BufferA DDACG put @) 23 19 15 13
DACB_ Ol BufferB DDAUG put @) 22 18 14 12
Optional External R
VDAC Onchip DAC. I f this 8 8 ;
refereneeifporDACNh pl
one 10F capacitor
ADA High Reference
|l east one 2.20F cap
internal or external
VREFAI capacitor should be I/ O 25 20 16 14
device as possiVIRIEEADN
anYREFAOpi ns. Do not
externadtlggrnanl or ex
mode .
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. . . . LQFP| LQFP| LQFP| QFN
Signal Description Pin t| GPI 00 0 4 5 6
AD@B High Reference
l east one 2.20F cap
internal or external
capacitor should be
VREFBI . . I/ O 24 20 16 14
device as possiVIRIEEBID
an¥REFBOpi ns. Do not
externiantleyrnanl or ex
mode.
AD& High Reference
|l east one 2.20F cap
internal or externi;
This capacitor shoul
VREF®I . I/ O 24 20 16 14
the device as poss
VREFHIaWYBEFCOpins. Dy
this pin externally
reference mode
VREFAO ADEGA Low Reference I 27 21 17 15
VREFBO ADB Low Reference I 26 21 17 15
VREFCO ADE& Low Reference I 26 21 17 15
3.3.2. Digital Signals
Tab3xi gSt ghal s
. . . Pin LQFP|LQFP|LQFPl QFN
I D Pl
Signa escription typd G c 00 0 4 56
ADConversion start 42,
ADCSOC/ ) 8, 3 74, 38, 47,
external ADC (frd 29
ADC conversion start
ADCSOCH ) 10, 93, 76, 63, 37
external ADC (frg
38,
68, 50, 29,
18, 41,
63, 74, 36,
CANA_R CAM Receive 33, 39,
98, 36, 55,
5, 3 49,
51 48 44,
27
34,
31, 3/ 61, 6] 49, 37,
34,
37, 75, 61, 43,
CANA_ T CAM Transmit (@] 40,
13, 50, 35, 26,
29,
2 77 46 31,
45
10, 50, 56, 29, 26,
CANB_R CAMNB Receive
17, 84, | 76, 57, 31,
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. . . Pin LQFP| LQFP|LQFP| QFN
Signal Description typd GPI C 00 0 4 56
59, |91, 40 52
21, 93,
12
51, 1,
. 16, 58, |30,
CANB_ T CANB Transmit 0] 67, 30,
6, § 36, 47,
97 42
20,
PWM1 _A PWML Output A o) o, 379, 1, 6§ 52 47
PWM1 _B PWML Output B o) 1, 3 78, 2, § 51 46
PWM2 _ A PWM2 Output A o) 2, 4 717 61, 50 45
PWM2 B PWM2 Output B o) 3, 4 76 60, 49 44
PWM3 _ A PWM3 Output A o) 4, 1 75, 79, 48 43
PWM3 _ B PWM3Output B o) 5, 1 89, 78, 61 55
PWM4 _ A PWM4 Output A o) 6, 297, 80, 64, |1,
52,
PWM4 B PWM4 Output B o) 7, 2 84, 65, 57, o
30,
PWM5 A PWM5 Output A o) 16, | 54, 39, 33, 4o
31,
PWM5 B PWM5 Output B o) 17, | 55, 40, 34, 5 6
PWM6 _ A PWM6 Output A o) 10, 68, 50, 41, 38
PWM6 _ B PWM6 Output B 0 11 52 37 31 28
PWM7 _ A PWM7 Output A o) 12, 1, § 36, 2, 427,
PWM7 _B PWM7 Output B o) 13, |100,| 3, 31, 12,
PWMS8 _ A PWMBOuUt put A 0 14, 56, 79, 35 32
PWMS8 _ B PWM8 Output B o) 15, 64, 78, 40 37
10,
1, 6 4, 4
35,
QEP1 _A QEPRL | t A 56 65, 48, 2 31
n u y , g ’
- P 93, 69,
25, 63, 36
57 80
50,
11,
100, 3, 3 2,
QEP1 QEPL | B 37 52 46 b3 34
n ut s ’ )
- P 7, 4 37,
66, 68 52
51,
13, 50, 2, 3 26,
QEP1 I N _ 31, 90, 34, 29, 31,
QEPL i ndex I / O
X 9, 5 99, 54, 62, 56,
49, 81 65, 49
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. . . Pin LQFP| LQFP|LQFP| QFN
Signal Description typd GPI C 00 0 4 56
23
12, 27,
51, 1 3 30,
QEP1_S] , 22, 30,
QEPL Gating I/ O 67, 39, 33,
OBE 58, 42,
83, 58, 47,
52, 51
37,
14, 56, 32,
QEP2 A QER | t A 24 96 0. 33, 38
npu , ) ,
- P 33 31
11 52 28
15,
QEP2 QERI t B 33 > 7 38, 32 29,
npu ) ,
- P 53, 42, 30
55
QEP2 _ I N 26, 100, 3, 4
QER I ndex I/ O 1 2
X 57, 58, 56
QEP2 _S] ] 27, 1, 5 4, 4
QER Gating I/ O 2, 43,
OBE 56, 65, 59
Lowevelervradri dst at us
powen period or duri
the ERRORSTS signal 24, 1, 1 1, 2,
ERRORS] ) i o 3, 4
pudibwn resistor is wus 29 56 35 32
be set to validup irfes
i's used, the erroralsgi
4, 275, 66,
QSPI _S(¢( QSPI _SCLK 48, 43
10, 93 44,
12, 51, 73, 30, 27,
QSPI _| QSPI _1 OO
6, 4 97 36, 64 37,
28,
11, 52, 74, 31,
QSPI _ 1 QSPI _1 01 47,
0, 79, 37, 61
55
26,
58, 75, 44,
QSPI _1 QSPI _1 02 40, 49,
85, 60, 56
44
25, 57,
1, 4 42,
QSPI _ 1 QSPI _1 03 2, 377, 47,
58, 45
30 98
26,
13, 50, 6, 329,
QSPI _S¥g QSPI _SS_N 52,
7, 4 8 38, 32
29
GPI1 OO GenePatpose I nput/ I/ O 0 79 63 52 47
GPI O1 GenePatpose I nput/ I/ O 1 78 6 2 51 46
GPI O2 GenePatpose I nput/ I/ O 2 77 61 50 45
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Signal Description tp)i/;e GPICLSEP LQOFP L(iFP Q5F6N
GPI1 O3 GenePatpbaput/ Outp I/ O 3 76 60 49 4 4
GPI O4 GenePatpose I nput/ I/ O 4 75 59 48 4 3
GPI1 O5 GenePatpose I nput/ I/ O 5 89 7 4 61 55
GPI1 O6 GenePatpose I nput/ I/ O 6 97 80 6 4 1
GPI O7 GenePatpose I nput/ I/ O 7 8 4 68 57 52
GPI1 O8 GenePatpose I nput/ I/ O 8 74 58 47 4 2
GPI O9 GenePatpose I nput/ I/ O 9 90 75 6 2 56
GPI O1¢( GenePatpose I nput/ | 1/O0 10 93 76 63
GPI 011 GenePatpose I nput/ I/ O 11 52 37 31 28
GPI1 O1 7 GenePatpose I nput/ | 1/0O 12 51 36 30 27
GPI1 O1 1 GenePatpose I nput/{ 1/0O 13 50 35 29 26
GPI O14 GenePatpose I nput/ | 1/O0 14 96 79
GPI O1¢4 GenePatpose I nput/ | 1/O0 15 95 78
GPI O1¢ GenePatpose I nput/ | 1/O0 16 54 39 33 30
GPI1 O17 GenePatpose I nput/{ 1/0O 17 55 40 34 31
GenePatpose I nput/ Oy
when | NTOSC is the s
GPI O18 and X1 1s connect edow I/ O 18 68 50 41 38
i resisgbs (ékommend
, can this pin and i
option be wused
GPI 02 GenePatpose I nput/ | | /O 20
GPI1 021 GenePatpose I nput/{ 1/0O 21
GP1 O24 GenePatpbeput/ Outpf| 1/ 0O 22 83 67 56 51
GP1 O21 GenePatpose I nput/ | 1/0O 23 81 65 54 49
GP1l 024 GenePatpose I nput/{ 1/ 0O 24 56 41 35 32
GP1l 024 GenePatpose I nput/{ 1/ 0O 25 57 42
GP1 O2¢ GenePatpose I nput/{ 1/0 26 58 43
GPIl1 O27 GenePatpose I nput/ | 1/0O 27 59 4 4
GP1 O2 ¢ GenePatpose I nput/ | 1/0O 28 1 4 2 3
GP1l O2¢ GenePatpose I nput/{ 1/ 0O 29 100 3 1 2
GP1 0O3( GenePatpose I nput/{ 1/O0 30 98 1
GPI1 O3] GenePatpose I nput/ | 1/O0O 31 99 2
GP1l O3 % GenePatpose I nput/ | 1/O0O 32 6 4 49 40 37
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. . Pin LQFP| LQFP|LQFPl QFN
Signal Description typd GPI C 00 0 4 56
GP1l O3 3 GenePatpos I nput/ | 1/0O 33 53 38 32 29
GP1l O34 GenePatpos I nput/ | 1/0O 34 94 77
GP1l O34 GenePalt pos Il nput/{ 1/ 0 35 63 48 39 36
GP1l O3 7 GenePalt pos Il nput/{ 1/ 0 37 61 46 37 34
GP1l O3 ¢ GenePatpos I nput/ | 1/70O 39 91
GP1 O4( GenePatpos I nput/ | 1/0O 40 85
GPIl 041 GenePatpbsaput/ Qutp| 1/ O0O 41 66
GPI 047 GenePat pos Il nput/{ 1/70O 42 57
GPI 043 GenePat pos Il nput/{ 1/0O 43 54
GP1 O4 4 GenePalt pos Il nput/{ 1/ 0O 4 4 69
GP1l O471 GenePalt pos Il nput/{ 1/ 0O 45 73
GPI O4 ¢ GenePat pos Il nput/{ 1/0 46 6
GPI 047 GenePat pos Il nput/{ 1/0 47 64
GPI O4 ¢ GenePat pos Il nput/{ 1/0O 48
GP1l O4 ¢ GenePalt pos Il nput/{ 1/ 0O 49 56
GP1 O5( GenePalt pos Il nput/{ 1/ 0O 50
GP1 O51 GenePalt pos Il nput/{ 1/0 51
GP1 O5 4 GenePalt pos Il nput/{ 1/0 52
GP1 O5 1 GenePalt pos Il nput/{ 1/0 53 49 34
GP1 O5 4 GenePalt pos Il nput/{ 1/ 0O 54 48 33
GP1l O5¢4 GenePatpbeaput/ Outpf| 1/ 0O 55
GP1 O5 € GenePalt pos Il nput/{ 1/0 56 65
GP1 O5 7 GenePal pos Il nput/{ 1/ 0 57 66
GP1l O5 ¢ GenePalt pos Il nput/{ 1/ 0 58 67
GP1 O5 ¢ GenePalt pos Il nput/{ 1/ 0 59 92
29,
1, 1 53, 38, 34,
32,
27, 61, | 46, 38,
I 2CA_S 2-& OpPmain Bidirect |/ Of 41,
37, 68, 54, 42,
51,
21, 78, 6 2 46,
50
0, 43, 36,
586 3| 39,
. o 26, 49, 37,
| 2CA_S 2-€& OplEBmain Bidir c I/ Of 6 4, 52,
35, 63, 47,
93, 54
42 65 49
www. geehy. com Pag®9




. . . Pin LQFP| LQFP|LQFP| QFN
Signal Description typd GPI C 00 0 4 56
29,
100, 64, 2,
35, 1, 3
LI NA_R LI-AN Receive 53, 48, 36,
47, 39,
92, 3, 49
23
22, 1, 6 4, A4 3,
2, 3
LI NA_T LI-AN Transmi-t 0] 32, 64, 49, 40 37,
58, 67, 67 ’ 51
56,
OUTPUT 2, 2 41, 32,
Out ptBtARX Out put 1 (@] 67, 35,
AR1 34, 77 45
77,
OUTPUT] 25, 57, 42, 34,
Out ptBtARX OQut put 2 @) 37,
AR2 37, 76, 60 44
14,
OUTPUT] 58, 43, 43,
Out ptBtARX Out put 3 (@] 4 48,
ARS3 89, 74, 55
5,
15, 38,
OUTPUT) 53,
Out ptBtARX Out put 4 (@] 33, 78, 32, 1,
ARA4 95,
49 56
OUTPUT] 28, 4, 5
Out ptBtARX Out put 5 o 1, 8 2, §3,
AR5 42 68
OUTPUT] 29, 3, 5
Out ptBtARX OQut put 6 @) 100, 1, q 2,
ARG 43 75
OUTPUT 11, 52, 1, 3 28,
Out ptBtARX OQut put 7 @) 31,
AR7Y 30, 98 39, 30
OUTPUT) 17, 2, 4
Out ptBtARX Out put 8 0] 55, 34 31
ARS8 45 73
PMBUSA| PMBufs OplRPmain Bidirec I/0[13, 50, | 35, - 26,
LERT Signal 37, 59, 46, ’ 34
12, 51, 1| 36, 30, 27,
PMBUSA | )
TL PMBufAs Control Sig 26, 58, | 48, 39 36,
42 63, 57 41 38
54, 30,
15, 39, 33,
PMBUSA | ) o 56, 32,
PMBufs Oplmain Bidireqg |/ 00 24, 48, 35,
CL 63, 36,
35, 66, 39,
76, 44
55,
14,
57, 40,
PMBUSA | ) o 2, 2
PMBuAs Oplkmain Bidiredq |/ Of 77,161, 31,
DA 34, 34,
85, | 77, 45
47
94,
. 17, 1, 5 4, 4 2, 383,
UARTA _ | UARA Receive Dat
28, 57, 42, 39, 36,
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. . . Pin LQFP|LQFP|LQFPl QFN
Signal Description typd GPI C 00 0 4 56
35, 76, 60, 49, 4 4,
49 56 56
2,
16, 100,
3, 3 1, 3 32,
24, 54,
UARTA_] UARA Transmit Da O 41, 35, 34,
37, 61,
58, 47, 42,
48 77
45
11,
65,
15, 50, 26,
) 78, 29,
UARTB I UARB Receive dat 53, 66, 28,
37, 54
43, 49, 49
34
23
101251,
67, 27,
14, 68, 30,
) 76, 38,
UARTB _ ] UARB Transmit Da O 22, 83, 56,
57, 51,
56, 90, 63
79, 56
54, 96,
17, 40,
SD1_C1 SDA Channel 1 Clo 55, 34 31
49 56
SD1_C7Z SDAR Channel 2 Clo 27, 59 4 4
29, 100,
3, 31, 32,
SD1_C3 SDAR Channel 3 Clo 57, 53,
38 55 50
21 49,
31, 92, 65,
SD1_CH4 SDA Channel 4 Clo 54 49
55, 81 38,
16, 39 30,
SD1_D1] SDA Channel 1 Dat 54, 33,
48 41 32
18,
SD1_ D¢ SDHA Channel 2 Dat 50 58, 4 3, 41 38
28,
1, 6 2, 43,
SD1_D3 SDA Channel 3 Dat 56, 4,
65, 53 48
52
22, 67, 3367,
SD1_ D4 SDA Channel 4 Dat 56 51
58, 98, 1
38,
18, 65,
36, 41, 44,
SPI A_C SP-A Clock I/ O 56, 76,
60, 62, 56,
12 51
27
30,
16, 54,
37, 33, 42,
SPI A_SI SP-A Sl ave I nput, M| 1/ 0|54, 48,
58, 31, 28,
2 77,
45
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. . . Pin LQFP| LQFP|LQFP| QFN
Signal Description typd GPI C 00 0 4 56
10, 31,
55, 35, 34,
SPI A_S¢{ SP-A Sl ave Output, I/ O] 13, 26,
50, 62, 29,
55 46
28,
11, 52, 37, 31,
SPI A_S SP-A Sl ave Transmi i | / O 55,
57, 89, 74 52
47
1422 3,
1, 5 4, 4
26, 2, 4 51,
64, 49,
SPI B_C SPB Cl ock I/ Ol 32, 56, 43,
83, 67,
4, 2 53, 4 8,
75,
52 49
24, 56, 32,
30, 65, 1, 43557| 52,
SPI B_SI SPB Slave Input, M I/ O 56, 84, 64, 53, 48,
20, 80, 65 54 50,
23, 82 49
25,
57, 2, 3
57, 64, 1,
SPI B_ S¢ SPB Sl ave OQutput, I/ O 97, 42,
16, 55 50
54, 80
41,
15, 100, 334,
29, 53, 38,
SPI B_S SPB Sl ave Transmif I / O 1, 2,
59, 92, 6 %,6 ,
41, 49, 78
SYNCOU External PWM Synchr (@] 6, 4 97 56, 6 4 1
Crystal osci-dnddedrcloa
This pin can also be
ended 3. 3Vdelvocl. i hh
software must conf i (
enabling the crystal
oscillator, the quar |
X1 connected to X1 I/ O - 69 51 42 39
GPO19 is not supporte
connected to thetXerHf
a need to use the X1
should be maintained
pulp resistor should
interference with tl
X2 Crystal Oscill at I/ O 18 68 50 41 38
30,
XCLKOU External Clock ( 0] 16, 54, 39, 33, 38
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3.3.3. Power supply and grounding

TabbRower Supply and Grounding
. . . . LQFP| LQFP|LQFP QFN
Signal Description Pin t| GPI 00 0 4 56
1.1V digital Iltogisc -
recommended to plac 4 31, 27, '
Vbb . . . | 41,
capacitor with a mini 71 71, 44, c 3
of approximately 200
3.3V analog power pin
| acdeecaoupl i n capaci
Vbbpa P P g P 11, 26 22 20
with a minimum val
connected to VS
L 25,
3.3V digital I/ O powe 3,
i 3252,28, 40,
VDDI Of to place on each pin 70,
7, 1753, 48,
with a minimum val 88
54
o 45, 30, 26,
VSS Digital ground
72, 70, 5, :
VSSA Anal og ground 12, 25 21 19
VSSI O 3.3V digital 1/¢ 82 55 50
3.3.4. Debug and reset
TabTTeest and Reset
] . . . LQFP| LQFP|LQFP QFN
Signal 1 Description Pin t| GPI 00 0 4 56
JTAG test cl ock wipt
resistor. When usec¢
TCKSWCLK ) ] | 60 45 36 33
mode, this pin can
clock (SWCLK)
JTAG test mode se
i nt er puapl rpeUushilse o r SV
TMS ( SWD ] / O 6 2 47 38 35
debug mode is wused
used for SWD serial
JTAG test data inp
the intepnalspstir
o _ [ 35 63 48 39 36
thpisn i s used as
TDI i nter puapl rpeuwslilst or
enabled or atwpexes
should be added t
suspensi on.
JTAG test data ou
default, t hepimdassir
TDO
di sabled. When th
activity, the TDO f 0] 37 61 46 37 34
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Signal

I

Description

GPI

LQFP
00

LQFP

LQFP
4

QFN
56

t hrseteat e conditi on,
be suspended; -tpe
resistors showul dn
externap meadilstor
added to avoid GPI (

VREGENZ

Internal voltage r ¢
i nter rdaolwnp urlelsi st o
connect to VSS (Il o
internal dVREGt | gr c
VDDI O (high level)

power supply.

73

46

XRSn

Device reset (input
(output). When pow
driven to a |l ow | e}
the external circu
pin to make the <ch
when a watchdog r ej
is also driven to a
A puplresistor wit
bet weeqafd 2gksOhkou | d
pl aced between XRSH
it is recommenuwlhdldwi
capacitor with a r¢{
100nF between XRSH
noise filtering. Wh
takes effect, t hes
watchdog to correc
pin to VOL within |
The out puthitsufpfienr 4 ¢
drain device wiuph
resistor. When thi

external dexirae n a

should be used f

I / OD
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34 Mul tiplexing of Pins
3.4.1. GPIO Multiplexing Pins
The table bel ow ists the GPIOfoulé¢éaphe®@PN@ pimsi s TEGRlI Oefanmtcti onomdeexcept
these two pins is TDI and TDO respectively. The auxi iary fu@z tri equisstcearns .beThe |
GPyGMUXn r egi stoenrf isghuoruel dd bbeef ocr e GPy MUXn to prevent alternating multiplexer
not displayed and the blank cells are reserved GPI O multiplexer setti
Not e: GPI 020, GPI O21, GPIl 048, GRO5®5 Oa,r eGMloQ@5 1a,v aGHlay 22, oann da nGP Ip a clkkm gree s iTshteo rbso od
these pins.
Tab8@PI O Mul ti plexing Pins
0'124 1 2 3 5 6 7 9 10 11 13 14 15
GPI O PWM1 _ 4 SPI A_S Il 2CA_S QSPI I
SPIA_S
GPI Ol PWM1 _§ | Il 2CA_ S
SPI'A_JOUTPUT]| PMBUSA UARTA |
GPI O] PWM2 4 CANA_T QSPI |
0] AR1 SDA X
OUTPUT OUTPUT| PMBUSA UARTA |
GPIl O] PWM2 i CANA _F SPI A_C QSPI
BAR2 AR2 SCL X
QEP2 _ 9 OUTPUT QSPI S
GPIl O] PWM3 _ 4 SPI B_C( CANA T
ROBE AR3 K
OUTPUT
GPIl O] PWM3 i CANA _H SPI A_S QSPI |
BAR3
OUTPUT
GPIl O] PWM4 _ 4 SYNCOU QEP1 A4 CANB_TSPIB_S QSPI
BAR4
GPIl O] PWM4 i OUTPUT QEP1 B CANB_KR SPIB_S QSPI _ 9
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oi24 1 2 3 5 6 7 9 10 11 13 14 15
BARS N
ADCSOJd QEP1 _S
GPIl O] PWM5 _4 CANB _T UARTA |SPIA_S|I12CA_S QSPI _|I
o) OBE
UARTB | OUTPUT QEP1 1| UARTA |
GPIl O] PWM5 _ i SPI A_C QSPI _|I
X BARG E X X
ADCSOOQC UARTB | QSPI _S
GP1 O] PWM6 _4 CANB _R QEP1 _/ SPIA_S|I2CA_S
o) X K
UARTB | OUTPUT UARTB | SPI A
GPIl O] PWM6 _ QEP1 _§ SPIA_S QEP2 /4 QSPI _|I
X BAR7 X MO
QEP1_S| UARTB |PMBUSA TRAC
GP1 O] PWM7 _4 CANB_T SPI A_d CANA_R QSPI _I
OBE X TL D2
SPIA_S| QEP1_|| UARTB | PMBUSA QSPI _§ TRAC
GP1 O] PWM7 _f CANB _R CANA_T
| E X X LERT N D3
UARTB | OUTPUT PMBUSA
GP1 O] PWMS8 _ 4 PWM3 _ A SPIB_d QEP2_/
X BAR3 DA
UARTB | OUTPUT PMBUSA
GPI O] PWM8 _ ¢ PWM3 _E SPIB_S QEP2 ¥
X BAR4 cL
SPI A_ S OUTPUT QEP1_YPMBUSA SPI B|QEP] TRAC
GPIl O CANB _T PWM5 AUARTA | SD1_D] XCLKOU
o) BAR7 ROBE cL oMI B DO
SPIA_S OUTPUT UARTA | QEP1 _I|PMBUSA CANA |
GPI O CANB _ R PWM5 _E SD1_C] TRGI
| BARS X E X DA X
GPI O] UARTB | PMBUSA
SPI A_(Q CANA_R PWM6 _A 1 2CA_S SD1_DJ] QEP2_ XCLKOU
X2 X TL
SPI B_ 9
GPI O] QEP1 _ CANB _T o SD1_DJSPI B_Q
GPI O] QEP1 _ CANB _HR SPIB_S| SD1_C! | 2CA_ 9
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0,124 1 2 3 5 6 7 9 10 11 13 14 15
|
QEP1 _ 9 UARTB _
GP1 O PWM4 A SPIB_Qd SD1_D4 LI NA_
ROBE X
QEP1 | UARTB | SPI B |
GP1 O] PWM4 B SPIB_S SD1_C4 LI NA_ | 2CA_ S
E X X MO
OUTPUT SPI B_ § PMBUSA| UARTA | ERROH TRAC
GP1 O] QEP2 _ PWM8 A SD1_D]
BAR1 (0] CL X STS CLK
OUTPUT SPI B_ S PMBUSA| UARTA | QSPI |
GP1l O] QEP2 _ QEP1 /4 SD1_C]
BAR?2 | DA X 03
OUTPUT QEP2 _ 1 OUTPUT PMBUSA QSPI |
GP1l O] SPIB_Q SD1_D1 | 2CA_ S
BAR3 E X AR3 TL 02
OUTPUT QEP2 _ ¢ OUTPUT PMBUSA QSPI |
GP1l O] SPIB_9 SD1_Ci1 | 2CA _ S
BARA4 ROBE AR4 LERT CLK
UARTA | OUTPUT QEP2 _ 9 ERROH TRAC
GPI O] PWM7 _ 4 QEP1 | SD1_ D] LI NA_1SPI B_d
X AR5 ROBE STS CLK
OUTPUT QEP2 | ERROH TRAC
GPI O UARTA _ PWM7 _ I QEP1 _ SD1 _C3 LI NA_HR SPI B_ S
ARG E X STS DO
SPIB_94OUTPUT)] QEP1 9§ TRAC
GPlI Of CANA_FR PWM1 _ / SD1_D¢4 QSPI _ |
(@] AR7 ROBE D1
SPI B_S OUTPUT] QEP1 | TRAC
GPl1 O] CANA_T PWM1 _ ¢ SD1_C4 QSPI _ |
| ARS8 E X D2
ADCS(
GPI O3 1 2CA_S SPIB_Q PWM8 _E LINA_] SD1_D} CANA_T QSPI _I CBO TRGI
OUTPUT QSPI _§ ADCS( TRAC
GPI O3 1 2CA_9 QEP2_| SPI B_S LI NA_f SD1_C1 CANA_R
AR4 N CAO D1
OUTPUT PMBUSA TRAC
GPI O3
BAR1 SDA D3
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oi24 1 2 3 5 6 7 9 10 11 13 14 15
UARTA _| PMBUSA PMBUSA
GPI O3 Il 2CA_Y CANA_R LI NA_R QEP1_ TDI
X SCL TL
OQUTPUT PMBUSA
GP1l O3 | 2CA_9 UARTA_| CANA_T LI NA_T QEP1_ TDO
BAR2 LERT
GP1 OF CANB _H QSPI _ |
PMBUSA UARTB |
GP1 O4 QEP1_/4 QSPI _I
SDA X
PMBUSA UARTB | QSPI _§ SPI B |
GPI 04 PWM2 _/{ SPI B_S QEP1 ¥
SCL X K OMI
OUTPUT PMBUSA UARTB_| QEP1_S
GP1 O/ LI NA _§ | 2CA_ 9§
BARS TL X OBE
OUTPUT PMBUSA UARTB_| QEP1_1I
GP1 O | 2CA_ S
BARG LERT X E X
GPI O QEP1 ouUTPUT QSPI
4
- BARY -
OUTPUT
GP1 O/ QSPI |
BARS
QSPI _9
GPI O¢ LI NA_]
N
SPI B_S§PMBUSA
GPl1 O4 PWM2 _f QEP1 _| LI NA_I
0] DA
OUTPUT
GP1 04 CANB _ T UARTA_ | SD1_D]
BAR3
OUTPUT QEP1 | UARTA | QEP2 |
GP1 O CANB _H SD1_C] SYNCOU
BAR4 E X X E X
GPI O QEP1 _ SPIB_ 9 SD1_ D1
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oi24 1 2 3 5 6 7 9 10 11 13 14 15
(0]
SPI B_S
GPI Of QEP1_ | SD1_C}
QEP1 _{
GPI Of SPI B_{d SD1_D]1
ROBE
QEP1 | UARTB |
GPI Of SPI B_§ SD1_C]J
E X X
SPI A_ S UARTB |
GPIl OF QEP2 _/ SD1_ DA
(0] X
SPI A_S UARTB |
GPI OF | QEP2 ¥ « SD1_C
QEP2 _S| UARTB | SPI B_ §
GPIlI 0§ SPI A_( SD1_Dji QEP1 _
OBE X (0]
QEP2 1| UARTB _| SPI B_S
GPIl O SPI A_ 9§ SD1_C1 QEP1 _
E X X |
OUTPUT QEP1 _ 9
GPI OF SPIB_d SD1_D4 LI NA_] CANB_T
AR1 ROBE
OUTPUT QEP1 _|I
GPI OF SPIB_Y SD1_C4 LI NA_§ CANB_R
AR2 E X
The digital signal and corresponding GPI O table |ists al®O. available multipl ex:
Tab9i gital Signals and Corresponding GPI O
Signal nan Pin t Description LQFP100O0 LQFP8O LQFP64 QFN56
ADC conversion f
GPI O8 GPI O8 GPI O8 GPI O8
ADCSOCAO (0] ADC (from PWM mo(
GPI O33 GPI O33 GPI O33 GPI O33
output
ADCSOCBO (0] ADC conversion f| GPI O10 GPI O10 GPI O10 GPI 032
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Signal nan Pi Description LQFP100O0 LQFP8O LQFP64 QFN56
ADC (from PWM mo( GPIlI 032 GPI 032 GPIl 032
out put
GPIl O3 GPIl O3
GPIl O3 GPIl O3
GPIl O5 GPIl O5
GPI O5 GPI O5
GPIlI O12 GPIlI O12
GPI O12 GPIl O12
CANA_RX CAM Receive GPI O18_X GPI 018 _ X
GPl 018 _X GPl1 018 _X
GPI1 O30 GPIl 030
GPI 033 GPIl 033
GPIl 033 GPIl 033
GPIlI O35/ T GPIl1 O35/ T
GPIlI O35/ T GPI O35/ T
GPI O2 GPI O2
GPIl 02 GPIl O2
GPI O4 GPI O4
GPI O4 GPI O4
GPI O13 GPIl1 O13
GPI O13 GPI O13
CANA_TX CAM Transmit GPI O17 GPI O17
GPI O17 GPI O17
GPIl 031 GPI 031
GPI 032 GPIl 032
GPIl 032 GPI 032
GPI O37/ T GPI O37/ T
GPI1 037/ T4C( GPI O37/ T
GPI O7
GPI O10 GPI O7 GPI O7
GPI O7
GPI O13 GPIl1 O10 GPI O10
GPI O13
CANB_RX CAN Receive GPI O17 GPI O13 GPI O13 GPI1 O17
GPI O21 GPI O17 GPI O17
GPIlI 021
GPIl 039 GPI 049 GPI 021
GPIl 059
GPIl O6 GPIl O6 GPIl O6
GPIl O6
GPIl O8 GPIl O8 GPIl O8
GPIl O8
CANB _TX CANB Transmit GPIlI O12 GPIlI O12 GPIlI O12
GPI O12
GPIl1 O16 GPIlI O16 GPIlI O16
GPI O16
GPIlI O20 GPIlI O20 GPIlI O20
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Signal nan Pi Description LQFP100O0 LQFP8O LQFP64 QFN56
GPI O58
GPI OO0 GPI OO
PWM1 _ A PWMl Out put GPI1 OO GP1 OO
GPI O30 GPI O30
GPI O1 GPI O1
PWM1_B PWMl Out put GPIl O1 GPI1 O1
GPI O31 GPI O31
GPI O2
PWM2 _ A PWM2 Out put GPI1 O2 GPI1 O2 GP1 O2
GPI O41
GPI O3
PWM2 _B PWM2 Out put GPI1 O3 GPI1 O3 GP1 O3
GPI 047
GPI O4 GPI O4
PWM3 _ A PWM3 Out put GPI1 O4 GP1 O4
GPI O14 GPI O14
GPI O5 GPI O5
PWM3 _B PWM3 Out put GPI1 O5 GP1 O5
GPIl O15 GPIl O15
GPI O6 GPI O6 GPI O6 GPI O6
PWM4 _ A PWM4 Out put
GPI 022 GPI 022 GPI 022 GPI 022
GPI O7 GPI O7 GPI O7 GPI O7
PWM4 _ B PWM4 Out put
GPI O23 GPI O23 GPI O23 GPI O23
GPI O8 GPI O8 GPI O8 GPI O8
PWM5 _ A PWM5 Out put
GPI O16 GPI O16 GPI O16 GPI O16
GPI O9 GPI O9 GPI O9 GPI O9
PWM5 _ B PWM5 Out put
GPI O17 GPI O17 GPI O17 GPI O17
GPI O10 GPI O10 GPI O10
PWM6 _ A PWM6 Out put GPl1 018 _X
GPI O18_X GPI 018 _ X GPI O18_ X
PWM6 _ B PWM6 Out put GPI O11 GPI O11 GPI O11 GPI O11
GPI O12 GPI O12 GPI O12 GPI O12
PWM7 _ A PWM7 Out put
GPI O28 GPI O28 GPI O28 GPI O28
PWM7 _B PWM7 Out put GPI O13 GPI O13 GPI O13 GPI O13
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Signal nan Pin Description LQFP100O0 LQFP8O LQFP64 QFN56
GPIlI 029 GPIlI 029 GPIlI 029 GPI O29
GPIlI O14 GPIlI O14
PWM8 _ A PWM8 Output A GPI O214 GPI O24
GPIlI O214 GPIlI O214
GPIlI O15 GPIlI O15
PWM8 B PWM8 Output B GPIl 032 GPl 032
GPIl 032 GPIlI 032
GPIl O6 GPIl O6
GPI O10 GPI O10
GPIl O6
GPI O25 GPI O44 GPI O6
GPI O10
QEP1 _A QEPL I nput A GPI O28 GPI O25 GP1 028 GPI O28
GPI O35/ T1 GPI 028 GPI O35/ T
GPIlI O35/ T
GPI 040 GPI O35/ T
GPI O56 GPI 047
GPI O7 GPI O7
GPI O7 GPI O7
GPI O11 GPI O11
GPI O11 GPI O11
QEP1 _B QEPL I nput B GPI 029 GPI O29
GPIlI 029 GPIlI O29
GPI1 037/ T4C( GPI O37/ T
GPI O37/ T GPI O37/ T
GPI O57 GPI O41
GPI 09
GPIl O9
GPI 013
GPIlI O13 GPI O9 GPIl O9
GPI O17
GPIlI O17 GPIlI O13 GPI O13
GPI 023
QEP1 | NDEX / QEPL i ndex GPIlI 023 GPI 031 GPIlI O17 GPI O17
GPIlI 031 GPIlI 023 GPIlI 023
GPI 043
GPIl O53
GPI 049
GPIl O59
GPI O53
GPI O8 GPI O8 GPI O8 GPI O8
QEP1_STROBI / QEPL Gating GPl 012 GPl 012 GPl 012 GPl 012
GPI O16 GPI O16 GPI O16 GPI O16
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Signal nan Pi Description LQFP100O0 LQFP8DO LQFPG64 QFN56
GPIl 022 GPIl 022 GPIl 022 GPIl 022
GPI1 O30 GPIl 030
GPIl O58 GPIl 042
GPIlI O11 GPI O11
GPI O14 GPIl1 O14 GPIl O11 GPIl O11
QEP2_A QER I nput A GPl 018 _X GPIl1 018 _ X GPIl 018 _ X GPl 018 _X
GPI O24 GPI O24 GPI 024 GPI 024
GPI O54 GPI O54
GPI O15 GPI O15
GPI O16 GPI O16 GPI O16 GPI O16
QEP2_B QER I nput B
GPI 025 GPI 025 GPI 033 GPIl 033
GPI 033 GPIl 033
GPI O26 GPI O26
QEP2 _| NDEX QER I ndex GPI 029 GPI 029 GPI 029 GPI 029
GPI O57 GPI 049
GPIl O4
GPI O4
) GPIlI 027 GPIl 04 GPIl O4
QEP2_STROB QER Gating GPI 027
GPIl O28 GPIl O28 GPIl 028
GPI 0238
GPIl O56
Lowevel wvalid err
you want tossate
valid during powe
GPI O24 GPI 024 GPI O214 GPI 024
ERRORSTS signal f
ERRORSTS ) GPI 028 GPI 0238 GPI 028 GPI 0238
putibwn resistor ¢
GPI 029 GPI 029 GPI 029 GPI 029
you do not want t
to valid under th
a pwplresistor ¢
QSPI _1 00 QSPI Data Input GP1l O6 GPIl O6 GPIl O6 GPIl O6
www. geehy. com Page3




www. geehy. com

Signal nan Pin t Description LQFP100O0 LQFP8O LQFP64 QFN56
GPI 012 GPI O12 GPI O12 GPIlI O12
GPI 032 GPI 032 GPI 032 GPIlI 032
GPIl O45
GPI OO GPI OO
GPI OO0 GPI OO
GPI O5 GPI O5
QSPI _1 01 I O QSPI Data Input GPI O5 GPIl O5
GPI O11 GPI O11
GPIlI O11 GPIlI O11
GPIl 031 GPIl 031
GPIl O3 GP1l O3
GPI 09 GPI1 09 GPI O3 GP1l O3
QSPI _1 02 I O QSPI Data Input
GPIl 026 GPIl1 O26 GPI 09 GPI1 09
GPI O40 GPIl O4 4
GPI O2
GPIlI O2
GPI1 O8
GPI O8 GPI O2 GPI O2
QSPI _1 03 I O QSPI Data I nput GPI O25
GPI 025 GPI O8 GPI O8
GPIl O30
GPI O30
GPIl 039
GPI O4 GPI O4
GPI O10 GPI O10 GPI O4
QSPI _SCLK (0] QSPI Cl ock Ou GPIl O4
GPI O27 GPI O27 GPI O10
GPI O41
GPI O7 GPI O7 GPI O7
GPI O7
) GPI O13 GPI O13 GPI O13
QSPI _SS_N (0] QSPI Chip Selec GPIl 013
GPI O46 GPI O33 GPI O33
GPIl 033
GPI O33
GPI O1 GPI O1 GPI O1 GPI O1
| 2-.€& OpEBmain Bidi GPI O8 GPI O8 GPI1 O8 GPI O8
| 2CA_SCL I/ OD
Cl ock GPIlI 018 X GPIl1 018 _ X GPIlI 018 X GPIlI 018 X
GPI O27 GPI O27 GPI 033 GPI O33
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Signal nan Pin t Description LQFP100O0 LQFP8O LQFP64 QFN56
GPIlI 033 GPI 033 GPI O37/ T GPI O37/ T
GPI 037/ T0O GPI O37/ T
GPIl 043
GPIl OO
GPIl OO0
GPIlI O10 GPIl OO
GPI O10 GPIl OO0
GPIlI 023 GPIlI O10
) o GPI 023 GPIlI 023
I 2CA_SDA I/ OD| | 2-8& OpEemai n Bi di r ¢ GPI O26 GPI O23
GPIlI 026 GPIl 032
GPIl 032 GPI 032
GPI 032 GPI O35/ T
GPI O35/ T GPIlI O35/ T
GPIlI O35/ T
GPI O42
GPI 023
GPI 023
GPI 029 GPI 023 GPIl 023
GPI 029
) GPIl 033 GPI1 029 GPIl 029
LI NA_RX | LI-NRecei ve GPI O33
GPI O35/ T GPI1 033 GPIl 033
GPIlI O35/ T
GPI 042 GPIlI O35/ T GPI O35/ T
GPIl O59
GPI 047
GPI 022 GPI 022
GPIlI 022 GPIlI 022
GPI 028 GPI 028
) GPIlI 0238 GPIlI 028
LI NA_TX (e} LI-A Transmi-t GPI 032 GPI O3 2
GPIl 032 GPI O3 2
GPI1 037/ T4C( GPI O37/ T
GPI O37/ T GPI O37/ T
GPIl O58 GPIl 046
GPIl O2
GPI O2
GPIlI O24 GPIl O2 GPIl O2
OUTPUTXBAR] (e} Out ptBtARX Out put GPI O24
GPIlI O34 GPIlI O214 GPIlI O24
GPI O34
GPIl O58
GPIl O3 GPIl O3
GPIl O3 GPIl O3
OUTPUTXBAR/ O Out ptBtARX Out put GPIl1 025 GPIlI O25
GPI1 O37/ T GPI1 O37/ T
GPI O37/ T10 GPI O37/ T
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Signal nan Pin t Description LQFP100O0 LQFP8O LQFP64 QFN56
GPI O59
GPI 04 GPI O4
GPI O5 GPI O5 GPI 04 GPI O4
OUTPUTXBAR] (0] Out ptBtARX Out put
GPI O14 GPI O14 GPI O5 GPI O5
GPI 026 GPI O26
GPI O6
GPI O6
GPIl O15
GPI O15 GPI O6 GPI O6
OUTPUTXBAR/ o] Out ptBtARX Out put GPlI 027
GPI 027 GPI 033 GPI 033
GPI 033
GPI 033
GPIl 049
GPI O7
GPI O7
OUTPUTXBARFE o] Out ptBtARX Out put GPl 028 GPIl 028 GPIlI O7 GPI GPI O7 GPI
GPIl 042
GPIl 09
GPI 09 GPI 09 GPI O9
OUTPUTXBARGE o] Out ptBtARX Out put GPI 029
GPI 029 GPI 029 GPI 029
GPIl 043
GPI O11
GPI O11
GPIl1 O16 GPIlI O11 GPI O11
OUTPUTXBAR] (0] Out ptBtARX Out put GPI O16
GPI1 030 GPIl1 O16 GPIl1 O16
GPI O30
GPIl 044
GPIlI O17
GPI O17
OUTPUTXBARE o] Out ptBtARX Out put GPIl 031 GPIlI O17 GPIlI O17
GPI 031
GPIl 045
GPI O13
GPI O13
PMBuAs OplBemaBindir ec GPIlI O27 GPI1 O13 GPI1 O13
PMBUSA_ALER I/ OD ) GPI 027
Al arm Signal GPI O37/ T GPI O37/ T GPI O37/ T
GPI O37/ T4Q(
GPIl 043
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Signal nan Pin t Description LQFP100O0 LQFP8O LQFP64 QFN56
GPI O12
GPI O12
GPI 018 _X GPI O12 GPI O12
GPI 018 _X -
PMBUSA _ CTL | PMBuAs Control S GPl 026 GPI O26 GPI 018 _X GPI 018 _X
GPI O35/ T GPI O35/ T GPI O35/ T
GPI O35/ T
GPI 042
GPI O3
GPI O3
GPIl O15 GPIl O3 GPIl O3
GPI O15
PMBufs OplRPmain Bidi GPIl1 O16 GPIl1 O16 GPIl1 O16
PMBUSA_SCL I/ OD GPI O16
Clock GPIl 024 GPIl 024 GPI 024
GPI 0214
GPI O35/ T GPIlI O35/ T GPIlI O35/ T
GPI O35/ T
GPIl 041
GPIl O2 GPIl O2
GPI O14 GPI O14
PMBufs OplRPmain Bidi GPIlI O17 GPIlI O17 GPIl O2 GPIl O2
PMBUSA_SDA I/ OD
Dat a GPIl 025 GPIl 025 GPlI O17 GPI O17
GPI 034 GPIl 034
GPI1 040 GPIl 047
GPIl O3
GPI O3
GPIl 09 GPIl O3 GPIl O3
GPI 09
GPIlI O17 GPIl 09 GPIl 09
GPI O17
UARTA_RX | UARA Receive D GPl 025 GPI 025 GPIlI O17 GPIlI O17
GPI 028 GPI 028 GPIl 028
GPI 028
GPI O35/ T GPIlI O35/ T GPI O35/ T
GPI O35/ T
GPIl 049
GPI O2 GPI O2 GPI O2 GPI O2
GPI O8 GPI O8 GPI O8 GPI O8
UARTA_TX (0] UARA Transmit
GPIlI O16 GPI O16 GPI O16 GPI O16
GPI 024 GPI 024 GPI O24 GPI 024
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Signal nan Pi Description LQFP100O0 LQFP8O LQFP64 QFN56
GPIlI 029 GPIlI 029 GPIlI 029 GPI O29
GPI1 037/ T4C( GPI1 O37/ T GPI1 O37/ T GPI1 O37/ T
GPIlI O11
GPI O11
GPIlI O13
GPI O13
GPIlI O15 GPIlI O11 GPIlI O11
GPI O15
UARTB_RX UARB Receive d GPI 023 GPIlI 023 GPIlI O13 GPI O13
GPI O41 GPI O23 GPI O2
GPIl O53
GPI 043
GPI O57
GPI O53
GPI 09 GPI 09
GPI O10 GPI O10
GPI O12 GPI O12 GPI O9
GPIl 09
GPI O14 GPI O14 GPI O10
GPIlI O12
UARTB_TX UARB Transmi-t GPI O18_X GPI 018 _ X GPI O12
GPl1 018 _X
GPI 022 GPI O22 GPI 018 _ X
GPI 022
GPI O40 GPI O42 GPI 022
GPI 054 GPI 054
GPI O56
GPI O17
GPIlI O17
SD1_C1 SDRA Channel 1 C GPI O25 GPI O17 GPI O17
GPIlI 025
GPI 049
SD1_C2 SDR Channel 2 C GPI O27 GPI O27
GPI 029
GPIlI O29
GPI 033 GPI 029 GPI 029
SD1 _ C3 SDA Channel 3 C GPI O33
GPI 053 GPI 033 GPI 033
GPIl O53
GPI O57
GPI O23 GPI O23
SD1_ C4 SDA Channel 4 C GPIlI 023 GPIlI 023
GPI O31 GPI O31
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Signal nan Pin t Description LQFP100O0 LQFP8O LQFP64 QFN56
GPI O59
GPI O16 GPI O16 GPI O16 GPI O16
SD1_D1 | SDRA Channel 1 D
GPI 024 GPI 024 GPI 024 GPI 024
GPI 018 _X GPI 018 _X
SD1_D2 I SDA Channel 2 D GPI 018 _X GPI O18_X
GPI O26 GPI O26
GPI 028
GPI 0238 GPI 028 GPI 0238
SD1_D3 | SDA Channel 3 D GPIl 032
GPI 032 GPI 032 GPI 032
GPIl O56
GPIl 022
GPI 022
GPI1 O30
SD1_D4 SDA Channel 4 D GPI O30 GPI 022 GPI 022
GPIl O54
GPI O54
GPIl O58
GPIl O3
GPI O3 GPI O3 GPI O3
GPIl 09
GPI O9 GPI 09 GPI O9
SPI A_CLK I/ 0O SP-A Clock GPIlI O12
GPI O12 GPI O12 GPI O12
GPIlI 018 _X
GPI 018 _X GPI 018 _X GPI 018 _X
GPIl O56
GPIl O2 GPIl O2
GPI O2 GPI O2
GPIl O8 GPIl O8
GPI O8 GPI O8
SPI A_SI MO I/ 0O SP-A Sl ave I nput, GPIlI O11 GPI O11
GPI O11 GPI O11
GPIl1 O16 GPIl1 O16
GPI O16 GPI O16
GPIl O54 GPIl O54
GPI O1 GPI O1 GPI O1
GPI O1
GPI O10 GPIl1 O10 GPI O10
SPI A_SOMI 1/ 0 SP-A Sl ave Output | GPI O17
GPI O13 GPI O13 GPI O13
GPI O13
GPI O17 GPI O17 GPI O17
GPI OO0 GPI OO GPI OO0 GPI OO
SPI A_STE I/ 0O SP-A Sl ave Transr
GPI O5 GPI O5 GPI O5 GPI O5
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Signal nan Pin t Description LQFP100O0 LQFP8O LQFP64 QFN56
GPI O11 GPI O11 GPI O11 GPI O11
GPI O57
GPI O4
GPI O4
GPI 012 GPI O4 GPI O4
GPIlI O14
GPI O14 GPI O12 GPIlI O12
GPIlI 022
GPI 022 GPI 022 GPIlI 022
SPI B_CLK /| O SPB Cl ock GPlI O26
GPIlI 026 GPI 023 GPI 023
GPlI 028
GPI 028 GPI 028 GPI 028
GPIlI 032
GPI 032 GPI 032 GPIlI 032
GPI O58
GPI O7 GPI O7
GPI 023 GPI 023 GPI O7 GPI O7
SPI B_SI MO / O SP-B Sl ave I nput, GPI O24 GPI O24 GPI 023 GPI 023
GPI O30 GPI O30 GPI 024 GPI 024
GPI O56 GPI 047
GPI O6 GPI O6
GPIlI O16 GPI O16 GPI O6 GPI O6
SPI| B_SOMI / O SPB Sl ave Output | GPI 025 GPI 025 GPIlI O16 GPI O16
GPI 031 GPI 031
GPI O57 GPI O41
GPI O15 GPI O15
GPI 023 GPI O23
GPI O27 GPI O27 GPI O23 GPI O23
SPI B_STE / O SP-B Sl ave Transi GPI 029 GPI O29 GPI O29 GPI 029
GPI 033 GPI O33 GPI O33 GPI O33
GPI O53 GPI O41
GPI O59 GPIl O53
SYNCOUT (0] External PWM Syn GPI O6 GPI O6 GPI O6 GPI O6
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Signal nan

Description

LQFP100

LQFPS8O

LQFP6 4

QFN56

Pul se

GPIl O49

TDI

JTAG test

i nt er nuapl

data in
rpeuslilst or
this pin is used
i nter puapl rpewslilst or
enabl ed xdare ravap
shoul d

board t

resistor
circuit

suspensi on

GPI O35/ T

GPI O35/ T

GPI O35/ T

GPI O35/ T

TDO

JTAG Test Data Ou
the intepnalspsl
di sabled. When t
activi tg,f urhcet iTdDr
under @sttahreee on
causing this pin
the intepnalspstl
enabl ed or a+Hwpex
shoul d

board to

resistor
circuit

suspensi on.

GPI 037/ T(Q

GPI O37/ T

GPI O37/ T

GPI1 O37/ T

X1

Crystal Osci ||

X1

X1

X1

X1

X2

Crystal Osci || i

GPIlI O18_X

GPI 018 _X

GPIlI O18 _X

GPIlI O18_X

XCLKOUT

Clock O

outputs the

External
fredgd
version of the se

from the devi

GPI1 O16
GPI O18_X

GPIlI O16
GPI 018 _X

GPIl1 O16
GPIlI O18 _X

GPIl1 O16
GPIlI O18_X

www. geehy. com

Paggl




3.4.2. Analog input port that can be reused as digital input (AlO)

GPI O (GRE®P22254) on Port H is multipllkxewn wdad hAla®.al Tohge spe

can only operate in input mode. By default, these pins
i mpedance state. The GPHAMSEL register is wused to confi
Note:i giftal dsignal with sharp edges (high dv/dt) is connect e
signals. Therefore, if the adjacent channels are used for an:

connected to Al O.

3.4.3. GPIO Input X-BAR

Il npuBARK i s used to route signals from GPI O to many di ff
and external interrupts.

Fi gbfF epuBARX

Output X-BAR

ADC
L
4
o Other
9] Sources
Ja)
INPUTXBAR <
INPUTXBAR
INPUTXBAR N
INPUTXBAR N TRIP}
INPUTXBAR N TRIFS
INPUTXBAR N
GPICo INPUTXBAR N TRIF?
Asynchronous
Synchronous | ... PWM-BAR TRIFB
Sync+Qual INPUTXBAR
PO Input X - BAR INPUTXBAR TRIPD
INPUTXBAR TRIPLO
INPUTXBAR N TRIPL1
INPUTXBAR N TRIPL2
INPUTXBAR N
INPUTXBAR N
INPUTXBAR
INPUTXBAR g8 B ol & @
z b= ol @ @ [
< < H F| =
9 0| i [=
g & N
i,
PWM and CAP Sync Chain PWM
INPUTXBAR 16] 150
CAR
Other Sources 127 1¢
INPUTXBAR 14] FLB XBAR
INPUTXBAR 16] 150
CAR
Other Sources 127 1¢
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Tabl@npuBARK Target

Il nput Target

Il nput 1 CAPXx, PBUMR X PWM[ TZ1, TRBAR],

Input 2 CAPx, PBWWRX PWM[TZ2, TRBAR],

Input 3 CAPx, PBWRX PWM[TZ3, TRBAR],

Il nput 4 CAPX, PBVMMR X XI NT1;BARut put

Input 5 CAPX, PBVMR X XI NT2, ADCEXTSOC, E-X
BAR

Input 6 CAPX, PBVMR X XI| NT 3, PWM[ TRI P6] , -H
BAR

Il nput 7 CAPXx, P-BVMR X

Il nput 8 CAPX, P-BVMR X

Il nput 9 CAPX, P-BVMR X

Il nput 10 CAPX, P-BVMR X

Il nput 11 CAPXWMPRAR

Il nput 12 CAPX, P-BVMR X

Il nput 13 CAPX, P-BVMR X XI NT4

Il nput 14 CAPXx, P-BVMR X XI NT5

Il nput 15 CAPX

Il nput 16 CAPX

3.4.4. Output X-BAR and PWM X-BAR

The
whi

OuBARt hAs
ch

ei ght

are routed to
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Fi g6Oet ptBARX and -BWR Xources
mput X -BAR| Isoibq et | | Select Crouit cowp SDFx cAPx "Syne chain ADCX
Q
=) o [©] [ Q
. g g Jd oo o F 79 g o, 5 d g g o
Z g g 3 38 5§ ¥ ¥¥ g 3 2 99 9§ g
a ) %) In] < < < 2
PWM-BAR FLB X BAR X BAR Flags(Share) Output X-BAR
A g 5 8 .-
EE B ok El o £
o o
PWM FLB GPIO MUX
35Pins with -tpt erdnoBan IFReelsli st or
Some pins on the dewipc ® rchopwande lsii ristteorrnalThgulplul | i ng direct
are |isted in the foll eomp nrge stiasbtlcer. oBfy GRIf@G upitns tihse diusld
through software. To avoid any suspending ldipbowrsd sitrop ut
unbound GPI O pins in specif-up padlopvgkelr e@titsdror i nMme nwii tom
following table are always in enabled state and cannot
Tabl®ins with -tptaemndaRunlPIRlelsi st or s
Pin Reset (XRSn Device guid Applicati
GPOx (includ Di sabluep pruelslif Di s abluep pruelsli Application
GPI 035/ TDI Di sabluep pruelsli st or Appl i defi ont
GPI1 O37/ TDO Di sabluep pruelsli st or Application
TCK The -ppltesistor is effective
TMS The -ppltesistor is effective
VREGENZ The goawh resistor is effecti
XRSn The -ppltesistor is effective
Ot her pi njg Thputip ordopwnl Ir esi stor does not
Note: The wunbound pins in the -gpveespatkagenwbl edhbhyeBboteROI
36Connection of Unused Pins
For applications that do not neead cteop tuasbd ea lclo nfdu ntc toinosn sf
pins are |isted in the following table. When multiple ¢
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TablZXZonnection of Unused Pins
Signal namel Acceptable practice
Anal og
- . No connection
Anal og iwiiptunt DpAQOx )
Con ct to VSSA thrguwrghgraeateesri stor of
. .|No connection
Anal og i nput pi
Bound to VSSA
DACx _0OUT) )

- Connect to VSSA through a resistor
VREPHI Connect to VDDA (only applicabl e when
VREFkO Bound to VSSA

Digital
No connection (enabling etrhuepl i nppalitls tmord)e o
GPI Ox No connection (disabl e t huep oruetspiustt omo)d e
Pu-bp ordopwnl Iresi stor (resistor of any -
up resistor)
When selecting the TDI multiplexer opt
GPI| 0383/ TD Enabl e the -uipntreersniaslt oprul |
Externap mpesilstor
When the TDO multiplexing option is se
during JTAG activity;esotahteer wdosnedi tiitoni.
GPl1 037/ TDO bi ased to avoid generating extra curre€
Enabl e t he -uipntreersniaslit oprul |
Externap mpesilstor
No connection
TCK .
Pulp resistor
TMS Pu-up resistor
VREGENZ Connected to VSS
X1 Connedot VSS
Turn off XTAL and:
Enable the input -mpdeeoifstiaternal pull
GPIl 018/ X2 i )
Externap @rdlopunl Iresi stor (input mode)
Di sabl e t hee oaft piun-tprronatsi pubt
Power supply and grounding
Voo All VDD pins must be connected as .desc
Vopa I f no dedicated anal og power supply is
vVDDI O Al'l VvDDI O pins must be connected as de
VSS All VSS pins must be connected to the
VSSI O Al ways connect to VSS.
VSSA I f analog grounding is not used, conne
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4. Module Description

41. 1l ntroducti on

G32R5G1x memghor mance MCU devel apete bcyo nGeaeohy afpoprl irceaali on
wi t AmEaCor €62 microprocessofvBaMiad chnttelte uhAremhan@ soppest
The cores can work in parallel and coll aborate efficier
control, photovoltaic invertveasd d¢ihagir gair snomudRECPps opgRrlsis ® ¢
| PC icmtrer commtthon can be carried out among different p
data sharing, message passing, and interrupt control. I
interface provided by Arm (coprocessor number 1).

The maxi mumg dperqatinty of G32R5xx MCU can be up to 250M
extension (CROE®. florr iAs mequi pped with HeliumE technology
(MVE), which further i mproves the pEiodkiBBarshngnper ot manc
ExtensiTthred Mabhh I nstructiaongbixtcé&hyi emecute the algorithi
trigonometric operations in transformation and torque |
compl ex matmematiemli @ coding application.

G32R5xx supports up to 640KB Flash internally. The FI act
512KB and 128KB, supporting parallel progr-ammCRGSKSEd kit
can i mpefefmemitent system partitioning for 128KB SRAM sto
size of 8KB, which can be configured for different type
G32R5xx also supports FlashaECC, bRAM mgamiftiy,urarnd omnecur i

G32R5xx chi p ipnetrefgorramaensc ehiagnhal og unit, which can furthe
performance. Thr éé ti MAdDe&p ermcheratccu2 ately and efficiently
signals, thergebysitepr dvhroughput. 7 comparator subsyste
voltage |l evel through the tripping function.

G32R5xx incl uddéds apdrnfgo rcroenrt creo | perdii mdepahdepwi PWMf meigue
CAP/ HRCAP), which ocaomtplodc e veexc élhleensttaneml BTDE baei buit
externalBagnsoodluataetdor s .

Universal communication ports (e.g. SPIl, UART, [ 2C, LIN
multiplexing options are cmrtdwindeadqtuda rmenetnttshe fc ovramu miu s
G32R5xx device also provi des ptetead RMBPUs iinntearffaccece tdhmd Hi
standards. Besides, G32R5xx also supports JTAG, cJTAG,
debgging modes are suitable for different system enviro

G32R5xx supports the oper at #4fgt a eNi@ER Ha taunrde sp rroavni gdiensg niurlc
packages for selection such d4dLFEPARANDG, LQFP64, LQFP8O, é
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42. Funct

i onal

Fi gdFenctional

Configurable

Bl

oc Kk

\ 4

| ITCM | | DTCM+ | DTCM1
TCM| | DrcMp | Dicmp
* Y
AHBT |«
FPU
R BUS
cpuo [PBYS|
CDE S BUS
(TMU/VCY
4KB D CACHE
4 KB
cop | [ CAO—!EH G BUS|
cop
Mailbox
cop | CACHE|—>| G BUS
4 KB
4KB D CACHE]
CDE
(TMU/VCY S BUS
CPU1
FPU [P BU|
AHBT |«
4
mcM] [ pbrcMp [ bremp
| Tcm | | DTCM+ | DTCM1

Configurable

Configurable
" SRA
Configurable

SRAR
32KB

Configurable

Boot ROM
128KB

Secure RO,
64

=
@
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32hit
AHB
BUS

MATRI

Di agram
Bl ock Diagram
o
L»[cowmp3]
L»[_compa]
APR
> oer2 ]
> arR
>
PR xR
>
[ ANALOG SUB_SYSTEM
DEMUY
s
>
>{_cPUTZ
>
EXTI
DEMU 1 ew
> —cPuo Pvicto
»| B [ > CPULPICI0
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Not e:
(1) The red lines in the figure represent bus bridge.

(2) The size of ITCM/DTCM/SRAM is configured using CFGSMS.

43. Memor y

4.3.1. Memory mapping

The memory mapping is shown in the table bel ow.

Tabl®¥emory Mapping

Address range Size (N Description

CPUO I TCM (646Breovesisngohe an
core vedefanl by)
CPUO | TCMAHBPRPYO
OXAO000_i®xA®O1_F 128KB (64KB f ecrorsei nvgelresi on, eamd e4 &k
by default)
CPU1 | TCM ( OKcBorfeorv esrisnigdne, -amm
version by default)
CPU1 | TCMAHBPY1
Ox A100_0WmOM101_F 128KB (0OKB focoséngéesion, -ammde 8\K&8r
defaul t)

0x0000 i0&OOO1_F 128KB

0x0000 i0&OOO1_F 128KB

0x0008 i0XO®O8_B 48KB FLASH I NFO on I TCM
0x0009 iO&@O®O9 _3 16KB FLASH I NFO1 on I TCM
0x0010 -0R0019_F 640KB FLASH memory on | TCM
0x0800 -000809 F 640KB FLASH memory on BUSMAT
0x0810 -000810_B 48KB FLASH I NFO on BUSMATRI
0x0818 -000818_3 16KB FLASH I NFO1 on BUSMATR
0x0900 -000001_F 128KB FLASH ECC
0x1000i0&A®O1_F 128KB Boot ROM

0x1002 i0&A®O2_F 64KB Secure ROM

CPUO DTCM (16 KeBorfeorv esrisnigdne, af
0x2000_-00R001_F 128KB )
core version by defa
CPUO DTCHWHBT)
OXxAO010 -084011_F 128KB (16KB f ecrorsei nvgelresi on, eamd el &/ke
by default)

CPUl1 DTCM (OKBoferversgba, -af

0x20001i0GROO1_F 128KB )
core version by defa

CPUl1 DTCM-AH®BPTY1
O0xA110 _-080Q11_F 128KB (0OKB focoséngéesion, -ammde 8\K&r
defaul t)
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Address range Size (N Description
0x2010 -00R011 _F 128KB SRAM1 (Default B8KB)
0x2020 -00R2021_F 128KB SRAM2 (Default 8KB)
0x2030-00R2031_F 128KB SRAM3 (Default 32KB)

Address(Hax)e Bus Function
0x4000 10GK@GD®OO _F APBO APB peripherals
0x4001 i0OG@A@O1_F APB1 APB peripherals
0x4002 10OGX@A@O2 _F APB2 APB peripherals
0x4003i0&x@O0O03_F DEMUXO AHB peripherals
O0x5000 i0&G@OO_F APB3 APBeripherals
0x5000 i0&G@O2_F

DEMUX1 AHB peripherals
O0x6000 iOBEFEFF_F
0x5010 iocxG@®10_3 APB4 APB peripherals
O0x5010_i966G@®10_F APB5 APB peripherals
0x50101066@11_F DEMUX?2 AHB peripherals

4.3.2. FLASH mapping

Up to two Flash memory banks (128KB for BankO and 512KI

The Fl ash memory banks are controlled by two NVMC (non\
CPUl1 can access FLATEBEMBEM tThheughysical storage space &
the same, but the address is different. All FLASH er ase
NVMC register. The FLASH -MEIMy afrera QRUWO /el sa nabp drdast,d ams wa
be ignored. Any type of access should not be made to tt

erasing/ programming operations.

Tabl4| ash Sector Address (configured accodidig gwitdt hm

Sector b-BEE& | Sector base Sect
I P Na me . . . Bank nu
interface interface si ze
BankO0O &
Secto/0x0800_0000~0x0x0010_0000~0x 16KBYy )
mi x
BankO0O &
Sect o/ 0x0800_4000~0x0x0010_4000~0x 16KBy )
mi x
BankO0O &
) Secto/0x0800_8000~0x0x0010_8000~0x| 16KBYy )
Mai n mi X
me mo r BankO0O &
é. . ... é. . .. ... é. ... ... é )
mi x
BankO0O &
Secto|0x0803_8000~0x{0x0013_8000~0x| 16KBYy
mi x
BankO0O &
Secto|0x0803_C000~0x{0x0013_C000~0x| 16KBYy
mi x
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Sector bB®E Sector base Sect
I P Na me . . . Bank nu
interface interface si ze
Secto|0x0804_0000~0x0x0014_0000~0x] 8KBy't Bankl1
é. . ... é. . . ... é. ... ... é . Bank1
Secto|0x0809_ _EOO0O0~0x0x0019_ _EOO00~0x| 8KBy't Bankl1
BankO
baeukp | 0x0810_0000~0x 0x0008_0000~0x] 8Kbyt BankO
secto
BankO
baekp [ 0x0810_2000~0x0x0008_2000~0x] 8Kbyt BankO
secto
BankO
baekp [ 0x0810_4000~0x 0x0008_4000~0x 8KBy't BankO
secto
| FRE
BankO
baekp [ 0x0810_6000~0x 0x0008_6000~0x 8KBy't BankO
secto
Bankl
User
) O0x0810_8000~0x0x0008_8000~0x 8Kbyt Bankl1
Opti o
byte
Bank1
O0x0810_A000~0x{0x0008_A000~0x| 8Kbyt Bankl1
OTP
FLASH BankO0 &
I FREN ) 0x0818_0000~0x 0x0009_0000~0x 16KBYy )
tri mm mi x
128Kb
(hal
BankO0O &
ECC 0x0900_0000~0x N A word )
mi x
aceces
only
Tabl®| ash Sector Address (configured according
Sector bBS®E& ( Sector base Bank
I P Na me . . Sector
interface interface numbe
Secto|0x0800_0000~0x 0x0010_0000~0x 8KBy't BankO
Mai n Secto|0x0800_2000~0x0x0010_2000~0x 8KBy't BankO
me mo r Secto|0x0800_4000~0x0x0010_4000~0x 8 KByt BankO
bank| o 6. 6. 6. ... Banko
Sectorn0x0801_C000~0x|0x0011_C0O000~0x 8 KByt BankO
www. geehy. com Page0




Sector b-BYS ( Sector base Bank
I P Na me ) . Sector
interface interface numbe
Secton0Ox0801_EOO00~0x]0x0011_EO0OO0O0~0x 8 KByt Bank?O
Sectorn0x0802_0000~0x0x0012_0000~0x 8 KByt Bankl1
Sectornn 0Ox0802_2000~0x0x0012_2000~0x] 8KByt Bankl1l
Sectonn 0Ox0802_4000~0x0x0012_4000~0x| 8Kbyt Bankl1l
Mainl € - - e. ... €. ... e. . ... Bank1
memor, Sectorn0x0803_C000~0x{0x0013_C000~0x 8 KByt Bankl1
bank Secton0Ox0803_EO0O00~0xJ0x0013_EO0O00~0x 8 KByt Bankl1
Sector Ox0804_0000~0x0x0014_0000~0x] 8KByt Bankl1l
é. . ... é. ... €. ... ée. . ... Bankl
SectorO0Ox0809_EOO00~0x0x0019_EOO00~0x| 8KByt Bank1
BankO -
0x0810_0000~0x0x0008_0000~0x| 8Kbyt BankO
up sec
BankO -
0x0810_2000~0x0x0008_2000~0x| 8Kbyt BankO
up sec
BankO -
0x0810_4000~0x{0x0008_4000~0x] 8KBy't BankO
| FRE| Up sec
BankO -
0x0810_6000~0x0x0008_6000~0x] 8KBy't BankO
upsect ¢
Bank1
) 0x0810_8000~0x0x0008_8000~0x] 8Kbyt Bankl
Opti on
Bank1 0x0810_A000~0x{|0x0008_A000~0x 8Kbyt Bank1
FLASH BankO
I FREN ) |/ 0x0818_0000~0x 0x0009_0000~0x] 16KBy
tri mmi Bankl1
128Kby
( h avlofr BankO
ECC 0x0900_0000~0x N A
acces| Bank1
onl y)
4.3.3. Peripheral register memory mapping
Tabl@&@eripher al Regi ster Memory Mapping
Addr ess Bus I P
0x4000-0x040W0W 0 _03F PWM1
0x4000-0xk44000_07F APBO P WM2
0x 4000 -0x840WMW0_0BF P WM3
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0x 4003 -00xC48000 3 _O0OFF

0x4003-0x0400003 _ 103

Addr ess Bus I P

0x 4000 -00x400000 _0OFF P WM4
0x4000 -0Ix40W0 0 _13F P WM5
0x4000 -0x#4mM000_17F P WM6
0x4000 -0x340000 0 _1BF P WM7
O0x4000 -01xG400000 _1FF P WM8
0x4000 -0XxM40W00_23F CAP1
0x4000 -0X4mM000_27F CAP2
0x4000 -0%8000_2BF CAP3

0x 4000 -02xC400000 _ 2 FF CAP4
0x4000 -0x04MW0 0 _33F CAPS5
0x4000 -0X#4mM0O0_37F CAPG6
0x4000 -0x8000_3BF CAP7Y

0x 4000 -03xC40000 0 _ 3 FF SDF
0x4000 -04x4000W 0 _FFF Reserved
O0x4001 -01xC400001 _1FF COMP1
0x4001-0x040001_23F COMP 2
0x4001-0x4001_27F COMP3
O0x4001-0x34001_2BF COMP4
O0x4001 -02xC400001 _2FF COMPS5

APB1
0x4001-0x4W01_33F COMP6
0x4001-0%4001_37F COMP7
O0x4001-0Xx8001 3BF QEP1
O0x4001 -03xC400001 _3FF QEP?2
0x4001 04040001 _ FFF Reserved
0x4002-0xk4000 2 _03F ADCA
0x4002-0xk440002 _07F ADCB
APB2

0x4002-0xk3400002 _0BF ADCC

O0x 4002 -00xC400002 _FFF Reserved
0x4003-0xkM0WO3_07F GPI OCTRL
0x4003-0xk340000 3 _0BF GPI ODATA
O0x 4003 -00xG400003 _0C7 DEMUXO I NPUT XBAR

SyncSocREG

XBAR_REG
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Addr ess Bus I P
0Xx 4003 -01x140003 _ 123 PWM_XBAR_REG
0x4003-0x4003_ 128 FLB_XBAR_REG
0x 4003 -01x2400003 133 OUTPUT_XBAR_REG
0x4003-01x44000 3 _FFF Reserved
0x5000-0xcAOOM O _03F LI'N
0x5000 -0xk4600000 _O0BF Reserved
0x5000 -00xCs00000 _0OFF UARTA
0x5000 -0Ix(6MO 0 _13F SPI A
O0x5000 -01x45M000_17F APB3 | 2C
0x 5000 -01x8500 0 _1BF DACA
0x5000 -01xC300000 _ 1 FF DACB
0x5000 -0x0BWOO_27F CANA
O0x5000-0Xx80M0_FFF Reserved
0x5000 -Ox0BOM O _ FFF APB3
0x5001-0xkBOMO 1_07F NV MC
O0x5001-0xk&MWM1_O0BF CFGSMS
O0x5001 -00xC0001 FFF Reserved
0x5002-0xk0BOM 2 _3FF SYysc
0x5002 -0406000M 2 _5FF DCS
O0x5002 -06xBO0 2 _ 6 3 F DEMUX1 QSPI
O0x5002-0x4002_648B WWD T
O0x5002 -06x4500002 _6 7 F NMI WDT
0x5002-06x86000 2 _7FF Reserved
0x5002-0%&0BMNO2_83F ANALOG_SUB_SYSTEI
O0x5002 -0&4%002 FFF Reserved
O0X 6000 -0XK0BOFOFF _FF F | QSPI _MEMORY
0x5010-0xkcOOLO_03F UARTB
0x5010-0xk46m00L0_07F SPI B
0x5010-0x86000L0_0BF PMBUS
O0x5010 -00xC0001 0 OFF APB4 Reserved

0x5010-0x060O0L0_13F

0x5010-01x4000_17F

0x5010-0x85000 0 _1FF

Reserved

DCC

CANB
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Addr ess Bus I P
0x5010-0x0B6M00L0_27F FLB1
0x5010-0%800L0_2FF FLB2
0x5010-0x0BMWOLO_37F FLB3
O0x5010-0%8&0M00L0_3FF FLB4
O0x5010-0xkcGOOL O _3 FF APB4
0x5010-0406000L 0 _FFF APB5
O0x5011-0xb00L1_03F TMRO
0x5011-0k46000L1 O7F TMR1

DEMUX?2
0x5011-0x&000L1_O0BF TMR2
0x5011 -00xC500011 _OFF DMA
0x5011-0Ixce000L1 _ 13F EXTI
0x5011-0x4001_ FFF Reserved

4.3.4. Memory types
4341. RAM (I TCM,SRRAMGM,

Through -theCB@SME, the G32R5xx device can i mplement eff
SRAM storage on the chip. Each |1 ogi cal bl ock has a si z¢
usage, e. g. I TCM, DTCM, and SRAM.

ThE€PU subsystems hasectwe BmatksnbfhiCM and DTCM that ar e
(i.e. only CPU can access these memories). I n addition,

44. 1l denti ficati on

The foll owi ngletvd lxlee ildiesmttd ftilcemt i on registers. Please re
description for availability of identification of mass
Tabl®evice I dentification Registers
Na me Addr ess Size ( Description
Il denti fi
number of
PARTI DH O0x5002 O 4 OxO0O1FF 0500
mo d e |
G32R501

Device re
REVI D 0x5002 O 4 number 0x0000 0000
Revi si on

Uni que identification num

Ul D_UNI QU 0x0810 A 4
on each individual devi c
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Name Addr ess Size ( Description
This unique number can be
in application.
45.Bus Ar c h-iPteedtplnree al Connecti on
Tabl®ccess of Main Devices of the Bus
Peripheral | DMA ‘ CPUOI CPUL1
System peripherals
CPU ti mer SupponSuppor
System configuration (
) Suppon Suppor
peripheral c¢clock
Device function, pe SupponSuppor
Clock and PLL conf SupponSuppor
Fl ash configurat SupponSuppor
Reset configurat SupponSuppor
GPI O pin mapping and SupponSuppor
GPl1 O ddt a Supporf Suppor
DMA trigger source SuppofSuppor
Control peripherals
PWM/ HRP WM Suppol SuppornSuppor
CAP/ HRCAP Suppotl SuppornSuppor
QEP 27 Suppotl SuppornSuppor
SDF SupporlSuppornnSuppor
Anal og peripherals
Anal og system con SupponnSuppor
ADC configuratio SuppolSuppofSuppor
ADC r é¥ul t SuppolSuppor Suppor
COMP SupporlSuppornnSuppor
DAC? SuppolSupporfSuppor
Communi cation peripherals
CAN Suppotl SuppornSuppor
SPI Suppotl SuppornSuppor
QSPI Suppotl SuppornSuppor
1 2C SupponnSuppor
PMBu s SupporlSuppornnSuppor
UART SupponnSuppor
LI'N SupporlSuppornnSuppor

Not e:

(1) GPIO data registers are unique to the CPU. When the GPIO pin mapping register is configured to

assign GPIO to a specific master device, this GPIO will be controlled by the corresponding GPIO data

register.
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(2) These modules can be accessed through DMA, but cannot trigger DMA transmission.

(3) The ADC result register of each master device is repeated. This enables them to be read in a 0 wait
state without the need for arbitration of any or all master devices.

46. Processor

G32R5xx integratMé® AromkE .Cdmwtmerxkorn eis paaml w ele rtf o r prearnfcer m
computing tasks wthiime oecxretcrudl|iMBdga sikssa.lag@oaedreamdi on " St ar " ¢
embedded processor |l aunched by AwvwB-MChirmeah.i tRadad eordetsh g
frist locally dgvaedepemdbeddhed!| processor that supports fu
has stronger Al and DSP processing capability, higher c
focuses on optimisaifrergyt aeadf amdé¢ oironmali on security requir.
board equipment .

4.6.1. Floating point unit (FPU)

The Cdwbt2exprocessor FPU prevci ¢eé spirseailismigol reapldedi slioor | £l 0 ¢

point operati bossadBPUi sappeubtracti on, mul tiplication,
operations, and can provi-gei cionarpdcii omad bteg wleemmdti x,e das
fl oapaingt constant instructions.

The Caubt2exprocessont ppnogivnitdecsonipiuoti ng capapoilnt yexi eacsudn
conforming to ARIIOE,EHBEEEt Stamdar Pofi ot BrmahyeFli cating

4.6.2. Triangular mathematical unit (TMU)

TMU extends the fMbhZX tHd oMU olfyr Qaudtdiiemxgs iannsdt ut i |l i zing the
instructions that can accelerate the execution of C 0 mMmc
listed in the table bel ow.

Tabl®ame Mapping of FCAU Assembly I nstruc

ArmEssembly ins|Assembly instructZiodi erdeen, Perfor.manc
Executi on

VCX2 0, Sd, SI NPUF32 Sd, Sm 2

vCX2 0, Sd, COSPUF32 sd, Sm 2

vCX2 0, Sd, ATANPUF32 Sd, S 2

VCX2 0, Sd, MPY2PI F32 Sd, S 1

vCX2 0, Sd, DI V2PI F32 Sd, S 1

vCX2 0, Sd, SQRTF32 Sd, Sm. 2

vCX2 0, Sd, RD_SCR Sd, Sm. 1

vCX2 0, Sd, WR_SCR Sd, Sm. 1
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R Per for mangd

Ar messembly insfAssembly instructdiodi erdeen, )
Execution

VCX3 0, Sd, S DI VF32 Sd, Sn, 2

VCX3 0, S d# 0 xS QUADF32 sd, Sn, 1

VCX3 0, Sd, S DI VF32 _ATAN2 Sd, 2

ArfCor E-8MM58 FPU assembly instructions are difficult for us
include any infor mat i onT haebroeuftorien,s ttrhuec toiroing ibneahla vG302rR50 1
instructions have been renamed, and all the renamed as:

4.6.3. Viterbi, complex mathematics, and CRC Unit (VCU)

The Caubt2eyprocessor with VCloicmtn cxofelmda tCikdg f u metdi ons b
registers and instructions that support the foll owing

4631 Viterbi decoding

Viterbi decoding is usually used in baseband communi cat
consistes mdin hparts: branch metsrilecdcaloaul(dtitembic dmupdreir
backtracking operation. The following table summari zes

Tab2@®iterbi Decoding Performance

VI TERBI operation VCU cycl e
Branch metric calcul ati 1
Branch metric calcul ati 2p
Viterbi b tctotme rasfreléye c(ta)d d 27 17

Backtracking at weach 3 2

Not e:
(1) CPU takes 15 cycles to complete each butterfly.
(2) CPU takes 22 cycles to complete each stage.
4632. Cyclic redundancy check (CRC)

CRC algorithm provides a simple met hboldo dkos ,v eadmmunind atgir
packets, or codeM5S52gVWEeUtcan Opetpdolréom-BBhtd &RC. For exampl
can calculate a CRC with a block I ength of 10 bytes wi-t
current CRICl,l] whé clhpdvat ed every time a CRC instruction i

4633. Compl ex mat hematics

Compl ex mathematics is used in many applications, e.g.
Fast Fourier Transform (FFT): Used in spreac
signal processing algorithms.
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Compl exl tfidamri:ncrease data reliability, ext
i mprove effi-M52n¢QU Camtmxl ti ply the compl ex
the coefficients (four ti mesjMbi2nr VL Us icraql e ¢
read/ write thearreralp aarints coohmpll6e x data i nto tFh
single cycle.

Tab2®erformance of Complex Mathemati cs

Operations.of VCU cycl e Precautions
mat hemati cs
Addition or s 1 32 N 32=32 bitfs |(tep
Addition or s 1 16 N 32=15 bits (ap
Mul tiplicat 2p 16 1T 16=32 bits
Mul tiplication
2p 32 + 32=32 bits, 16
( MAC)
Repeat MAC. A single
RPT MAC 2p+N )
operation.
4.6.4. Helium
HeliumE technology is a vector exMepsborssohemer { MYE) | f
ARM vM.drchitecture, enabling developers to improve the
applications. e | iusmlE Teochgnoel d nstruction Multiple Dat a
operation on multiple data simultaneously, so0o as to proc
integer amdi Mt omali ingnt s:
., MVEH oper atheist ,onl63-Bbttdabadt gpes, including
. MVE operat ey exn shalnfpaedi siopbiéhtoatvalnges: M\
operation is orthogonally divided into two I
., The channel is part of the dactoplregidst ar t (
is called an el ement. Mul ti ple channels <can
instruction has four beats. The all owed chart
ar e:
- For -Bi 64charrhaln,nedalofper agd oinn i sn e elr & aotr.m
- For -BdiB82charmrhalnnedneperation is performed
- For -Adit6charmmalnnetwoperation is performed
- For -bai t8 c hawrnrhealnneflowrper ati on is performed
Fi g8Hel ium Vector EIl ement Diagram
127 % 95 64 63 32 31 0 Bit Position

|15{14]13]12]12]10[ 9| 8| 7| 6] 5] 4| 3| 2[ 1] 0| 8 Bitelements

|7|6|5|4|3|2|1|0|1GBiteIements

| 3 | 2 | 1 | o | 32Bitelements

The beat is a quarter of the MVE vector opei
bits, one beat of the vector additi-loint i nstr
resufa. dhhi s is unrelated to the channel Wi o
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8 bits, one beat of the vectorbiatdda ddiothi 0 mss.t
number of beats in each c¢clock describes how
by each architecture clock under nor mal cirec
foll ows:

In a -séagleystem, each clock may produce o
- In a édewabl system, each clock may produce t
I n abéattrsystem, each wil oc&katmay produce fo

Cor tMbX sersvedgeat system. For more i nf or avibt2i oPnr,o cpel sesaosre
Devi ce.

47.Di rect Memory Access (DMA)

The DMA module provides a hardware method for transmitt

without CPU intervention, thereby releasing bandwidth f
orthogonal rearrangement duri ng-phbatgd torpemrsamiisomni om amd aj
buffers. These charactesitstuctsasrang datg usebumofial es s«
DMA characteristics include:

Si x channels with independent interrupts

Peripheral interrupt trigger source

- ADC interrupt and EVT signal

- External I nterrupt

- PWM SOC signal
- CPU ti mer

- CAP

- BE-of il tdewrl emo

- SPlI transmitting and receiving

- CAN transmitting and receiving

- LIN transmitting and receiving

- QSPI transmitting and receiving
Data source and target:

- SRAM

- FLASH

- ADC result register
- Control peripheral registers (PWM, QEP, CA

- DAC

- SPIlI, CIAINN, UART, I 2C, and PMBus registers
Word size: 16 bits or 32 bits (SPI is |imit
Data rate: Four cycles per word, with no ne:¢
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Fi g@9DBMA Structure Bl ock Diagram

ADGCx. INT (1-4), ADCx. EVT
< »ADC wrapper
< » LINATXDMA, LINARXDMA
P ¢ LIN
CANxIF (1-3)
CAN
XINT (1-5)
XINT
R LTNT(©2)
«—>  PMBUS Yy v 3
FSCITXADMA,FSCITXADMA
[ p FSCI >
«—> SPITXDMA{R), SPIRXDMA(#B)
> SPI >
PWM¢B).SOCA, PWM(B).SOCB | DMATrigger Source
«> PWM Selection
SD1DRINT (44)
[ SDF >
AP(17)DM
> CAP CAP@AT) >
DAC DMA Bus DMA Tri s
COMP rigger Source >
CPU and DMA Data Path
> QEP Cortex- M52 -« »
‘ADC results ‘ ‘ Global Shared RAI+/I
¢ ¢ Cortex—M52 Bus

Description of DMA arbitration | ogic

DMA data transfer operates independently of CPUO and CEF
access an address, the arbitration logic will solve thi
accenygy 8l ave is DMA>CPUO>CPUL1.

I f CPUO performs read and write operations while DMA e»
be | ost. Therefore, it is necessary to avoid perfor mi
applioabMa,t CPUO, a-wdi CPHtceesot o ADC result registers.

=}
Py

48.Boot ROM and Peripher al Boot

G32R501 can select differet boot modes by changing the

Tab2®ef aul t Boot Mo d e

Boot mode Def aul t bpoonts mode
UART/ Wait for GPI O24: 0 and GPI 032:1
CAN GPI O24: 1 and GPI 032:0
FIl ash GPlI O24: 1 and GPI 032:1
The possible boot modes supported on the device are |i:¢
arelO2M (boot modelOBRn(bhpowntho&P pin 0). I f users also

boot mode pin can be sedupct eod -upheémapywibde oowerakr ipwdn. On
customers can change the defaul t bcooontfa bybuerecdopdeeh sheyc uprri a gyt
modul e (DCS) OTP position.

www. geehy. com Pag:k00



Tab2®Il 1 Avail able Boot Modes
Boot mode ni Boot mode

1 UART/ Wai t f ¢

2 CAN

3 Fl ash

4 Wai t

5 RAM

6 SPI master

7 I 2C mast er

10 Secure Fl a
Not esupbbrted peripheral boot modes use the first instance o
CANA). All boot modes (e.g. UART boot) mentioned in this sect

boot on UART polrites Tho sbhadsoofappt her peripherals.

4.8.1. Configure alternate boot mode selection pin

This section introduces how to customize the boot mode
BOOTPI N_CONFI G postbnbngunabhe DES&r OTP. TheTRoiss tion ir
Z1 _OTP_BOOTPIN_CONFI G. DuBOOGPHRNbDGONFhG,i EMYUIi mul ati on e
Z1 _ _OTP_BOOTPI N_CONFI G, which can be programmed for exp:¢
writing OTP. The device can bepipnrso gursaimnmge dO,asl,r e2quiorred3 t

Tab248 OOTPI N_CONFI G Bit Field

Bit Na me Description
Set to GPI O pins (up to 255) wused dur
0x0 = GPI OO0, @rn@lsese GPRI O1
7.0 Boot mode selljf a4/ other BMSP are also set to O0x
' (BMSPO) BMSPO will be selected.
If any other BMSP is not set to OxFF
BMSP
Boot mode sel
15: ¢ Pl ease refer to BMSPO Description
(BMSP1)
Boot mode sel
23:1 Pl ease refer to BMPSO Description
(BMSP2)
31: 2 Secret ke Write OXSA into these 8 bits to i ndpirg
are valid
Note: The following GPI O cannot be used as BMSP. I f sel
automatically select the default GRIOh(whEkl ddifaabt ev B Mt
., GPI O 20 to 23
., GPI O 36
., GPI O 38
GPI O 60 to 223
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Tab2®ecoding of I ndependent Guidance Mode S
BOOTPIN_C BMSPO BMSP1 BMSP2 Il mpl emented boot m
I G key
No nee| No nee| No nee
Il = 0x5Aconsid{consid(consid Boot defined by default
n n n
Boot defined in the 3boo
OxFF OxXFF O0x FF
(Disabl e all BMSP
) Boot defined BMSRGhe vV
Val i d Ox FF O0x FF
(Di sabl e BMSP1 and B
] Boot defined by the v
OxFF Val id O0x FF
(Di sable BMSPO and K
) Boot defined by the v
OxFF OxXxFF Valid
(Di sable BMSPO and K
= O0x5A
) ] Boot defiweduéy o6heBMSPO
Val i d Val i d O0x FF
(Di sabl e BMSP2)
) ) Boot defined by the valu
Val i d Ox FF Val i d
(Di sable BMSP1)
] ) Boot defined by the valu
OxFF Valid Valid
(Di sabl e BMSPO0)
) ] ) Boot defined by the valu
Val i d Val i d Val i d
BMSP2
4.8.2. Configure alternate boot mode option
This section introduces how to configure the boot defir
deviclkit6gosition i scdrmfciaguerdahblne th@S u@TeR at the |l ocatio
Z1_ _OTP_BOOTDEF_LOW and Z1_OTP_BOOTDEF_HI GH. During debt
EMU_BOOTDEF_HI GH are simulation equivalence of Z1 OTP_I
Z1 OTP_BOOTDEF_HI GH, and can be pgodi @&mmednf oboekpepdme
without writing OTP. The custom range of the boot definr
pins are being used.
Tab2@OOTDEF Bit Field
BOOTDEF Byte po Na me Description
name
Set the boot mode an
This may include cha
speci fic boot perip
BOOT _DEI 7:0 BOOT_DEFO mode 4gdifferent Flash entry
boot mode will c auts.e
For valid BOOTDEF val
"GPl O Ass.i gnmen
BOOT_DE 15: 8 BOOT_DEF1 mode 3
Pl ease refer to BOOT
BOOT_DE 23:16 BOOT_DEF2 mode 3
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BOOT _DE]I 31: 24 BOOT_DEF3amddept
BOOT_DE]I 39:32 BOOT_DEF4 mode 4
BOOT_DE]I 47: 40 BOOT_DEF5 mode 4
BOOT_DE]I 55: 48 BOOT_DEF6 mode 4
BOOT _DE]I 63:56 BOOT_DEF7 mode 4

4.8.3. GPIO Assignment

This section

Z1_OTP_BOOTDEF_LOW and

wi ||

introduce

GPI

O and

t he

boot

Selectibo Peash how to operate BOOTmDHEXOopWhen, spl easter
that necessary pins are provided in the pin multiplexer
Tab2 @ ART Boot Options
Option The value of UARTATX GPI UARTARX GPI
0 ( devfad wlet) 0x01 GPI 029 GPI 028
1 0x21 GPI O16 GPI O17
2 0x41 GPI O8 GPI1 O9
3 0x61 GPI 048 GPI 049
4 0x81 GPI O24 GPI O25
Not e: Enabdp rtensei sptudrls on UARTATX and UARTARX pins.
Tab2& AN Boot Options
Option The value of CANTXA GPI (¢ CANRXA GPI (
0 (default 0x02 GPIl 032 GPI 033
1 0x 22 GPI O4 GPI O5
2 0x42 GPI O31 GPI O30
3 0x62 GPI O37 GPI O35
Not e: Enabdp rtensei ptudrls on CANTXA and CANARX pins.
Tab2®| ash Boot Options
. The wval )
Opti on Fl ash entry point FIl ash memory
BOOTDEF X
0 (def )
0x03 Fl agdlhefault option 1 Memory bank 0
val ue
1 0x23 FIl a=olpti on 2 (0x0010 Memory bank O
2 0x43 FIl a=olpti on 3 (0x08024 Memory bank 1
3 0x63 FIl a=olpti on 4 (0x0012 Memory bank 1
www. geehy. com Pag®03
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Tab3@ait Boot Options
Opti on The value of BO Watchdog stat
0 0x04 Enabl ed
1 0x24 Di sabl e
Tab3 BPI Boot Options
) The val |
Option SPIA_SI| SPIA_SOI SPIA_CL SPI A_ST
BOOTDEF
1 0x26 GPI O8 GPI O10 GPI O9 GPI O11
2 0x46 GPIl O54 GPIl O55 GPIl O56 GPIl O57
3 0x 66 GPI O16 GPI O17 GPI O56 GPI O57
4 0x 86 GPI O8 GPI O17 GPI 09 GPI O11
Not e: Enapl eepustors on SPI A_SI MO, SPIA_SOMI, SPIA_CLK and
Tab322C Boot Options
Option The value of SDAA GPI O SCLA GPI O
0 0x07 GPIl 032 GPIl 033
1 0x47 GPI O26 GPI O27
2 0x67 GPI O42 GPI O43
Not e: Enapl eepustors on SDAA and SCLA pins.
Tab3RAM Boot Options
Option The value of BO|lRAM entry po
0 0x05 0 x 0 0 0 0 0I0TOOM
1 0x25 0x 2010 00RAMO
2 0x45 0 x 2 0 2 0 0SORDAOM 1
3 0x65 0 x 20 3 0 0ORDAOM 2
Tab34ecure Flash Boot Options
The val FIl ash entr
Optia FIl ash memory bank,
BOOTDEF (address)
0 Ox0A 0x0008000 Memory bank 0, Sector
1 0Ox2A 0x0010000 Memory Oharmskect or 0 (
Memory bank 1, Sector
2 0x4A 0x0802000
Dual Bank Mode)
Memory bank 1, Sector
3 0x 6 A 0x0012000
Mo de)
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49.Duaxlode Security Modul e

The dwale security module (DCS) is designed to g£heéewpent

security memories and other security resources. The ter
memories and resources;s talel awirmg NacocePCBEePlsaeddanefadr
more information about DCS functions.

4.10. Wat chdog

The watchdog module provides an optional l ower | imit fc
this window countdown is disabled by default

The watchdog generates a reset or interrupt. The watchc
through an internal oscill ator.

FigaOdat chdog Timer Structure Bl ock Diagt

WDTCLK
(INTOSO

WDCR WDTCLK
(WDPRECLKDIV Divider SYSRSn

| WDKEYE 0)
Watchdog WDCR
1 1
WDCR Watchdog Key Defector | (WDCKE 0 EICIEL
(WDBS Prescaler

Good Key
WDCR
WDDIS I
Clear| Bad K
wooT R e[S
(MN)

> Watchdol )
WS biﬁd Windowg Out of window v
atchdog Detector WDRSn
—"p
Counter ) Generate
Overflow 1- count| Watchdog Timeout 5122 WDTCLK WDINTN
> delay Output Pulse ————»

411. Fl exi bbeokc&gi( €LB)

Fl exible lIlogic block (FLB) is a set of configurable cus
interconnection through conf i gur athii@n,c otnd rprl o piedda phthiegha
and QEP).
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Fi gadild LE Connection from GPI O to FLB

Asynchronous
GPIOx —— Synchronous > Input X - BAR
Sync + Qual
INPUT~6
\ 4
Other
Peripherals —p FLB %BAR —» FALBx TILE OU% 5
h 4 FLB TILEx
TRM Table Global FLB Global GPREG | CELL
Signals and Mux ~ ———— Sianals > ——»INO-7,_
Selecti on g Local Signals IOUT- 7 >
412. Functi onal Safety
The functional safety compliant products are developed
conforms to | EC 6bha08warandhasdbeEmi €valuated and certi

requirements of SI

L2 system

| EC61508 certification i

www. geehy. com
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5. Electrical Characteristics

51. Absol ute Maxi mum Ratings

All data in tmhmi $hehaptenti asgwittemperature range under n.
ot herwise specified). I f the stress exceeds the absol ut
permanent damage will be causerde stso ttohl ee rdaenvciec ev.a | Tuheess ea nadr
that the device can operate normally under these toler:
described in thesmcéeérapboeurelLbogthe absolute maxi mum t ol
the equi pment . Unl ess otherwise specifiadr mthéinggheod atagree
storage or overdue use under maxi mum temperature condit
device. The continuousisl|l d@dmAcuiPl emseofdoeaoh piperate t|
under these conditions, because VDDI O/ VDDA voltage may

specifications.

5.1.1. Maximum temperature characteristics

Tab3HFemperatunerChldrn &c

Symbol Description Val ue Uni t
Tstec Storage temper a 65 ~ +150 N
Ts Maxi mum juncti or 125/ 150 N

5.1.2. Maximum rated voltage characteristics

Tab3@&axi mum Rated Voltage Characteristi

Symbol Description Mitni my Maxi my Uni t
val use val use

Voo Supply voltage b 0.3 1.3

VDDA Supply voltage b 0.3 4. 124

vDDI O Supply voltage b 0.3 4. 124 \%

ViN Il nput voltage o 0.3 4. 12H4

Vo Out put voltag 0.3 4. 124

5.1.3. Maximum rated current characteristics

Tab3 Maxi mum Rated Current Characteristi

Symbol Descripti Mi ni mum Maxi mu Uni t
val ue
l.( M s¥or . >Vb¥i)o Digital inp 20 20
Lo & s¥0 1 . >2VoYa) Anal og inpu 20 20
mA
oo sY¥ ¥s0 1 >VoYi/lodp) Tot al i np 20 20
louT Digital out 20 20
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52.ESD Le@oeemmer ci al
Tab3&SD Absolute Maxi mum Ratings
Symbol Par amet ¢ Condition Pin Rangq Uni
100 pins
Human body Conform to ANSI OB3SD4 _
N40O
\% Electr ( HB M) standard (1) v
(ESO di schd Charging d Conform to JEDEG]1 | 5
Al l p N10O
modé CDM) ANSI| / ESDA/ JEMDE C( 2
80 pins
Human body Conform to ANSI OB3SD4 _
N40O
\% El ectr ( HB M) standard (1) v
(ESO di schd Char gliewg ¢ Conform to JEDEG]Ll | 5
Al l p N10O
model ( CD| ANSI| / ESDA/ JEMDE C( 2
64 pins
Human body model (HBM); confod0n tot andl N40O0
\% El ectr v
(EsO discha Charging q Conform to JEDEC1 | Al o 100
model ( CD| ANSI / ESDA/ JEMDE C( 2
56 pins
Human body Conform to ANSI O0B3D4
N40O
\% Electr ( HB M) standard (1) v
(ESO di schaq Charging ¢ Conform to JEDEG]1l O&E {100
model ( CD| ANSI / ESDA/ JEOEBG JS

Not e:

(1) JEDEC document JEP155 states that 500V HBM can realize safe production under standard ESD
control process.

(2) JEDEC document JEP157 states that 250V CDM can realize safe production under standard ESD
control process.

53. Recommended Operating Conditions
Tabl3®WRecommended Operating Conditions
Symbol Descripti Mi ni mum val Typl) Maxim Uni
val u wvalu
Enabl e i ntter
for supply v Veorooor 1AX+ BYred 2) 3.3 3.63
Vppi a n dooN device \V;
Di sabl e inte
2.8 3.3 3.63
supply volt
www. geehy. com Pag®08



Symbol Descripti Mi ni mum val Typi | Maxim uni
val u val u
device
Su I vol t
Vbb PP y_ 1 1.1 1.2 \%
device
VSS Device gro 0 \%
VSSA Anal og gr o 0 \%
SRurPLY Power ralmp r - -
Voprpower r am
tv DD rRA MP (From Jd¥votbioo 10 ms
( MAX)
VB ORGB VDDI O BOR gt%r 0.1 \Y
Junction te i
40 ~ 125/150 AC
T %)
Ambi ent op i
40 ~ 12450 ~/ 105 AC
t emper aat uT

Not e:

(1) Internal BOR is enabled by default.

(2) VDDIO BOR voltage (Vsor-vopiomax)) (see Electrical Characteristics) determines the lower voltage limit
of the operating device. It is recommended that system designers should set an additional guard band

(Veor-gB) in the budget, as shown in the following figure.

(3) Please refer to the table of operating conditions for power management module.

(4) Itis recommended to use Vsor-cs to avoid BOR reset caused by normal power supply noise or load

transient events on 3.3V Vppio system voltage regulator. Good system voltage regulator design and

decoupling capacitors (conforming to the system voltage regulator specifications) are crucial for

preventing activation of BOR during normal operation of the device. The value of Veor-cs is a

consideration in system-level design; the voltages listed here are typical values of many applications.

(56) Long-term operation at temperatures above T,=105°C will shorten the service life of the device.
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Figaessupply Voltage

vo e VL1111

Recommended

System Voltage
33V -——  +0% — Regulator Range

v VDDIO Operating Range

3IV-—— -6 1% tRx—————————q4-—————-

BOR Guard Band
3.0v——— -9.19 Y
29V ——————— ------——- - —|=-"—-———-

Internal BOR Threshold
2.8lv——— 14.8%
2.8

N

54.Power Consumption Summary

The current values |isted in this section only represert
indicate the possible absolute maxi mum. Idre peeontdu anlg aomp Iti
application code and pin configuration.

5.4.1. System Current Consumption (VDD by External Power Supply)

The following measurements were taken Ai raRinget heada&ambinar
convection. The gpecliYfPiic 26GACd i tli.drws aammd MAX: 125AC, 1.1

TabUM&RUN Mode

MA X
Sy mb Par amet Test condi ti MI N TYP | MAX Uni

(1B

VopCc urr e

Ibp consumph 84.0 85.586. 168. mA
RUN

CPUO: Refer to t

Vopreurre )
. test instruc |
Ibbpiro| consumph 20. 1 20. 20. 29. 5 mA
RUN CPU1l: CoreMark

MH z

Vobpac U r e
Ibpa consumph 10.5 10. 710. 10. 8 mA
RUN
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Tabldd DLE Mode
Sy mb Par amet Test condi ti MI N TYP | MAX MAX uni
(15
Vopc urr e
Iop consumpt 50. 4 51.¢52. 139. mA
I dl e
Vopreurre CPU in 1dle
Ibbpro| consumpt Flash in Powe 2.6 2.6 2.4 22.3 mA
I dl e XCLKOUT is cl
Vopac U r e
loba consumpt 0.23 0.240. 2 0. 27 mA
I dl e
Tabl4éeSTO Mo d e
Sy mb Par amet Test condi ti MI N TYP | MAX MA X uni
(15
Vbpc urr e
Ibp consumpt 6. 31 6.9947.4 93. 4] mA
STOP
Vopreur r e CPU in STOP m
Ibbpro| consumpt Flash in Powe 2.18 2.212.2 17.1| mA
STOP XCLKOUT is cl
Vbpac UT T €
Ibpa consumpt 0.23 0.230. 2 0. 26| mA
STOP

5.4.2. System Current Consumption (VDD by Internal VREG Supply)

The following measurements wereteapenadurkingeét hemdambina
convection. The specific conditions are TYP: 25AC,
TabUM4&RUN Mode
MA X
Sy mb Par amet e Test condi't MI N TYP | MAX Uni
(1RB5
Vopireur rer
lopi o consumpti| CPUO: Refer td 131.0 134./136 287. mA
RUN mode test i n:
CPU1: Cor eMar k
VopaC UT T e
MH z
loba consumpt.i 10. 0 10. 2 10. 12. 0 mA
RUN
Tablddl DLE Mode
_ MA X
Sy mb Par amet e Test condit Ml N TYP | MAX Uni
(1RB5
Ibbi o Vopreurren CPU in 1 dle 63.0 64. §66. 197. mA
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Sy mb Par amet e Test condit Ml N TYP | MAX (NlAB;IX;_) Uni
consumpti o Flash in Pow
loba VDDAcurr(-en ereonT b e 0.23 0.230. 2 0. 26| mA
consumpti o
TabU&8 TOP Mode
Sy mb Par amet Test conditi MI N TYP | MAX MA X Uni
(1Rp
Vopreur r g
lbbpiro| consumpt . 11.38 11. 7/12. 163.( mA
STOP CPU in STOP m
Flash in Powe
Vepsourr e XCLKOUT is cl
Ibpa consumpt 0.23 0.230. 2 0. 26] mA
STOP
5.4.3. Work in Operating Mode
To achieve the indicated values, the following operatioc
peripherals not | isted bel otw shta vceo ntdhietiiro ncsl of cokrs GCdPi UsOabbsl ew
referenced in this chapter, and the conditions for CPU]
., Executing code from FIl ash
., Flash is read and remains active
., I/ O pins do not drive any external component
., Systemnfcryegue 250 MHz, APB frequency is 125
., The foll owing communication peripherals are
CANA, CANB, LI NA, PMBus, and QSPI
., PWM1 to PWM3 generate 5 MHz output on 6 pin:e
., PWM4 t o PWM7 operate in HRPWM motdeomnad pmiemser
., CPU timer is active
., CPU executes FIR16 calcul ations
., DMA performs dontitmansd e3 3
., Al'l ADCs perform continuous conversions
. Al DACs change voltage at a | oop frequency
. Al COMPs generate a 100 kHz square wave
, SDF peraphclock is enabl ed
., CAP1 to CAP7 operate in APWM mode with a swi
. Al QEP watchdogs are enabled and perform co
., The system watchdog is enabled and perfor ms
5.4.4. Current Consumption Diagram
Bel ow i sraptgpennvbhtion of the relationship between frec
device. The operational tests VDIMDbtyh & xft 2y sntad m POuwrerr e riStu pQ
are conducted over the full frecuanay eramrMgd uatl VYV eNOMLt s
depending on the system i mplementation and specific col
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FrequencyCurrent (VDD by external power supply) FrequencyCurrent (VDD by internal VREG supply)

Current / mA

vddio vdda ——Ivgdio —— Ivdda

Current / mA
N\

30 s0 70 %0 10 130 50 170 190 210

.
Frequency/MHz Frrequerncy/MHz

5.4.5. Reducing Current Consumption

, To further | ower the current consampbnonydur
enter eitherpowen hmodevo: Ilodwl e mode or Shutdo
, I f the code is executed from RAM, the FIl ash
, Di sabluep pruelsli st ors on pins that are intended
., Each peri phienrdailvihdausalancl ock enable bit (PCLK
for any peripheral not used in the applicati
5451 Per i ptyerialal | DD
Tab4éTypi cal | DD of Peripheral
Peri pker al Typi ca(lmA)DD
ADE) 0.8
CAN 1.0
FLB 1.0
cowmp) 0. 4
CPUi fer 0.3
DAG&) 0.3
DMA 0.4
CAP1~ CAPS5 0.1
CAP6~CRQP7 0. 4
P WM 0.7
QEP 0.2
HRP WM 0.3
Il 2C 0.5
L1 N 0.5
PMBUS 0.5
UART 0.9
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Peri pKer al

Typi ca(l mA)DD

SDF 0.9
SPI 0.2
QSPI 5.8
DCCOMP 0. 4
Not e:
(1) Atreset, all peripherals are disabled. Use the PCLKCRX registers to enable each peripheral
individually. For peripherals with multiple instances, the current is referenced on a per-module basis.
(2) This current represents the current drawn by the digital portion of each module.
(3) CAP6 and CAP7 can also be configured as HRCAP.
55,El ectri cal Characteristics
Tab4®igital and Analog 1O
Sy mb ¢ Parameter Test condi Mini mf Typi g Maxi mg Uni
val ug valu val uéd
lon= 1/ 2/ 4/| Vobou® O Vbbi o
VoH Hi ghrevel output \%
lor=-1 Oe® Voo 50 .
lo=1/2/ 41 6 0. 4
VoL Lowevel output - \%
lo,= 100O0A 0.2
DS0/ DS1=00 -1
Hi grevel output so|l DSO/DS1=01 -2
loH mA
output pins DS0/ DS1=10 -4
DS0/ DS1=11¢ -6
DS0/ DS1=00 1
Lowevel output sing DSO/DS1=01 2
loL mA
output pins DS0/ DS1=10 4
DS0/ DS1=11¢ 6
Vi Hi dhevel i npgBt 3wg 2 Vopis O V
VI L Lodwevel input vo Vsg0 . 3 0. 8 V
VHYSTERY
Il nput | ag 200 mV
IS
Vobpis 3.3V N
lPuLLpbow | nput g GPI1 O 160 OA
Vi D¥i o
Vobpis 3. 3V .
GPI O 150 OA
Vie 0V
lPuLLupf I Nput g
Vobpis 3. 3V .
XRSN 660 OA
Vie 0V
ILeAk Pin 1e Digital Pu-bp, -dpouvinl a 1 oA
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Sy mb ¢ Par ameter Test condi Miinimi Typi ¢ Maximy uni
valug valuwu val use
out put dis
0V @ OVo¥ o
Anal og pin
VREFHIand 1
VREFkKkOpin Analog drive
Analog p 0V QO \b¥a
(VREPHIanq 0.1
VREFKOpin
GPI O 10
I nput
Cl . XRSN 10 b F
capacl Anal og pin
Anal og ¢ o
speci fied g
Tab4®& REG and BOR
.. .| Minim| Typic Maxi mi .
Symbol Parameter Tegstondi ti Uni {
val ug val ug¢ val ug¢
Vobpipow-en r es
V P ORbDI ¢ 2.3 \Y
vol tage
Vopronder vol t
VB O-RbbI g 2.81 2.9 0 \%
vol tage
I nternal vol t
VWREG I nternal VRE 1.1 \Y
out put
56 ThermRmasi stance Characteristics
Tab4@F her mal Resi stance Characteristic
AcC/(W) Airflow)(Il fm)
Symbag Par ame
QFNS LQFPI LQFPILQFP1 QFN54d LQFP6] LQFP8 LQFP1
6 4 0 0
Ther m
) Not Not Not Not
_ resi st ) ) ) ]
RUs ¢ TBD 10.9 10. 1 9. appli|appli|appli|appli
to the
e e e e
sur f a
Ther m
resi st Not Not Not Not
RU; 8 to thH TBD| 22.6 26.2 29. 7 appli|appli|appli|jappli
circu e e e e
board
Ther m
- resi st
RUs 4 hi
to th TBD 37.95 41.3 43. 3 0 0 0 0
h kPC
at mosp
e
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AcC/(W) Airflow)(Il fm)
Symbg Par ame
QFN3 LQFPILQFPILQFPT QFN54 LQFP6] LQFP8/ LQFP1
6 4 0 0
Therm TBD 35.¢9¢ 39.32 39.9 150 150 150 150
_ resi st
RUJ ma TBD 33.4 37.1 38.2 250 250 250 250
to tAh
flowinq TBD 30. 35.¢ 36.3 500 500 500 500

Not e:

(1) The above values are based on the 2S2P system defined by JEDEC (excluding the values of Theta JC

[R@uc] of 1S0P system defined based on JEDEC) and will change with the environment and
application. For more information, please refer to the following EIA/JEDEC standards:

JESD2]1 Integrated Circuits Ther mal -Test Met't
Natur al Convection (Still Air)

JESDB8]1 Low Effective Ther mal Cocth duwrtfi avd & yMoT&
Packages

JESD3B3 Hi gh EfTfheecrtmaie Conducti vity Test Board
Packages

JESD9]1 Test Boards for Area Array Surface Mo
Measur ement s

(2) Fm=linear feet/minute

57.Precautions for Heat Dissipation Desi

The curspantoimfayl vary according to the final applicati o
system exceeding the recommended maxi mum power dissipat
heat dissipation enhancement megs wraesgsi.epemea i aamgb ioentt htee rhy
application and product design. The key parameter aff ec
temper at urraet hTer t han the ambient temperswiuhen Thereperce
Il i mi,tsholul d be measured to evaluate it hg.opesaaling meastd
the center of the top surface of the package.

58.System

5.8.1. Power management unit (PMU)

PMM can handle all the power managenmevnitcef.uncti ons requi
The block diagram of PMM is shown below. It can be seer
wi || be introduced in subsequent chapters.
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FigaBPeMM Structure Block Diagram

<
m
<
S G
o L,%, MCU o
C T T T T T B =TV TV e
| CPU Reset '
1/0
| Release '
| %1. 1V LDO VREIE POR '
! [EN > RISE | |
: I—G: DELAY| |
[ (801 s) |
I 1o RISE !
t ROR|_| DELAY Internal All |
' (451 s) Moitors I
| Release Signal| RISE |
! DELAY| :
1 [170 (45 s) |
| | POR RISE '
} [> — DELAY] |
I (145 s) |
| LEN |
SR A
[a]
>
g =
E/|DDIO
58.1.1. Power rai l monitor
PMM has a voltage monitor on the power rail . -olnf ptelréa owaql
the XRSn signal wild.l be released as a high $s$evebltafear
monitors can also trip the XRSn signal to a |l ow | evel

subsequent sections.

Not e: I f voltage monitors are not supported, and the device |
opepoati it is recommended to use external monitors. The three
must release their respective outputs before the device star!/

trips, XRSn wa Illow el edvreilv.e nWhteon any voltage monitor trips, I/ C
|l / O POR monitoring

Power on reset (I /O POR) is used to -ommnptocesheoVDDh&O ¢
the first monitorimgVDDIlI ©el easing the trip o

I/ O BOR monitoring

Undervoltage reset (1/ O BOR) is also used -¢m memi édadr tH
is the second monitoring of releasing the trip on VDDI (

I f the wvposl thaegieo wdrtone r ecommended operating voltage, I / O
wi || be reset, but this function can be disabled by set
be disabled after the chiipsdatsl gdu,l Ily/ GtROR ewdi.| Il fr ddedt BtOH
drops.

Note that the level of 1 /O POR tripping is much | ower t
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should not be used for device monitoring.

Note that the |l evel bfl 6Ww®r PORahrt pei mgni mumusuggested volta:
used for device monitoring.

VDD POR monitoring

VDD POR is used to monitor t-be NMD®Oceposweof rtahé.chinpjt hief |

the trip levels menibpyrvBRQ, cihcuit wild.l release the tri
Note: VDD POR is set at a | evel | ower than the recommended m
in the application, external monitors showld be used instead
58.12. Usage of external monitors

VDDI O monitoring: I/ O BOR supports the application, so

power rail

VDD monitoring: VDD POR does not support moaei applingat iad
external monitor should be used to monitor the VDD powe

Note: External monitors can not be used together with the inf
VREGENZ pin package must be ulsed to power the VDD external

58.13. Del ay bl ock

The delay block in the voltage monitor path is used to
XRSn. When XRSn is released in external VREG mode, vol!t
del ay bl ovcakl iids dourrbign gp eproivoedr of VDDI O and VDD. The del ay
mini mum slew rate of the power rail specified in the EI

5814. Il nternal 1.1V LDO voltage regulator (VREG)

The interinalpdowRe&EGed by the VDDI O power rail, and connec
generate the 1.1V voltage required to power the VDD pi
need to be powered externall y.armHbwewaeird ttroarsisamrte, VdReEDo
are still needed on the VDD pin. For detailed informati

58.15. VREGENZ

The VREG disable pin can control the state of the inter
VREGENZ pid bédocadonnected to a |l ow level. For the applic
should be connected to a high | evel to disable the inte

Note: The VREGENZ pin output function only existseomesemetpa
Pin Properties. The packages without VREGENZ do not support

58.16. Ext ernal components
58.16.1. Decoupling capacitor

VDDI O and VDD require decoupling capacitors to run pr oj
subsequent chapters.
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VDDI O decoupling

A decoupling capacitor with the minimum capacitance val
CVDDI O Par amet etrhse (Hloeccattreidc ailnoDa tPeo weermrd Mainmigregnent Modul €
decoupdgdagi tcance value in actual use depends on the pow
foll owing configurations is acceptabl e:

Configuration 1: Place a decoupling capacit
CVDDI O parameters.

ConfiguratiennBgl eldetabupl ang capacitor equi\

pin.

B

Not e: It is crucial to place the decoupling capacitor (one o

VDD decoupling

A decoupling capacitor with the mini mum easgpea cri effasenrc et ov ad
TOTAL Parameters (located i notPlopeveE| évaatnraigeare nDa tMeo daud ¢ ) T i

Any of the following configurations is acceptable:
., Configuration 1: Perform divisuenoopthatVvDD
pin.
., Configuration 2: I nstall a decoupling capaci
TOTAL.
Not e: It is crucial to place the decoupling capacitor (one o

58.1.7. Power supply timing

58.1.71. Power pin |linkage
ltréesommended to connect all power pins of the power r &
are internally connected together, al |l VDD pins are int

should be suspended.

I't i s reconanhelndde.d3M hpaotwer rail s should be connected tog
suppl vy, including VvVDDI O and VDDA power rails.

I n the internal VREG mode, connecting the VDD pins togec¢

capacitoND®n peach PI| evabsDe Dreecfoeurp Ition g

The anal og module on the chip has a quite high PSRR (p¢

cases, the noise on VDDA must exceed the recommended of
torger mance degradation of the analog module. Therefor
small . To i mprove the nolitsyepe tfhiel tneert hboedt wefe np |VaxDIn@ aan d

5.8.1.72. Power supply timing of signal pins

Before tpewehed bs, the voltage on any digital pin shot
than -0.S35V; the voltage on any analog pin (including VRE
|l ower th@n3VSSA
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To be brief, it is nepcasadatert XR&Ni cbanmigessitonal high | ¢
power rails are connected together. Even i f VDDI O and \
still required.

Not e: I f the above timing is Xpekaeddpacasieént mayhsl ow t heo

damage to the chip.

58.1.73. Power supply sequence of power pins

External VREG/ VDD mode sequence

The foll owing figure shows the power supply timing cont
val wés al | parameters can be found in the Electrical Da:

Figddeext ernal VRBG SRgwemce

VDDIO B
J)
VDD
Veorvobioud 1) 5 VeorvobienN 2)
Internal All Monitors Release Signal (3 (4
i SRor\eon
S SRooyp S
Robieup XRSn . Rpeon
P2
VPOR\/DD F( 1)
VeoRrvDDI VeorvopoN 2) VeorvbDIO
| | | [ [
| | | | |
| | | | |
" VbpIoMONOTDELAYVXRSHPUDELAY " VXRsrPDDELAY'

Not e:
(1) The trip point is the trip point before the release of XRSn.
(2) The trip point is the trip point after the release of XRSn.

(3) During power-on period, the release signals of all monitor becomes high after all POR and BOR
monitors are released.

(4) During power outage period, if any POR or BOR monitor trips, the release signal of all monitors will
become low.

Duri ng-omowerr i od:

, First, the 3.3V VDDI O power rail appears at

., Second, the 1.1V VDD power rail appears at t

., The time difference betowe &mDtl lDe powreamrande at
power rail is set

., After the speci-MONHODEmMAY odn &-PDRERB®ENY, XRShn
wi || be released and the device wil!l start t

bet ween the release of X®RShhéistartbegomeaquyet
., The 1/ 0 BOR monitor has diff-eneahdr pbwaseonpt
periods.
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Duri ng-omowerriod, both VDDI O and VDD power r
XRSn is released.

B

During power outage period:

Thererieggunag ement for which of VDDI O and VDD
there is a specification of minimum sl ew r at
The I/ O BOR monitor has diff-eneatndr pbeaseopt
periods

Any POR or BOR monitor utthaagte twiilds cdwrsien g Risan
| ow af t eP DDVEXLRASYN

B

Not e:
(1) The release signal of all monitors is an internal signal.
(2) If there is an external circuit (e.g. a monitor) that drives XRSn, the startup sequence will not be started
before all internal and external sources release the XRSn pin.
I nternal VREG/ VDD mode sequence

The following figure shows the power supply timing cont
values of all parameters can be fodPuonwde ri nMatnhaeg eEnheenctt rM ocdau

FigdBenternal VREGS®gwemnce

VDDIO B
J)
Veorvopioud 1) VeorvopicoN 2)
Internal All Monitors Release Signal (3 (4
P2J
S SRopienn
Robieup XRSn . \
P2
VboRvDDI VeorvDDIO
I I I [ [
| | | | |
| | | | |
" VbpIoMONOTDELAYVXRSHPUDELAY " VXRsrPDDELAY'

Not e:
(1) The trip point is the trip point before the release of XRSn.
(2) The trip point is the trip point after the release of XRSn.

(3) During power-on period, the release signals of all monitor becomes high after all POR and BOR

monitors are released.

(4) During power outage period, if any POR or BOR monitor trips, the release signal of all monitors will

become low.

Dur i nuge-omo peri od:
The 3.3V VDDI O power rail appears at the spe

B
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The 1.1V VDD power rail appears at the speci
The time difference between the appearance t
power rail is also set.

Afer t he specifi-dANTIODEL AY avVDDPWBRRBEANY, XRShn
wi || be released and the device will start
bet ween the release of XRSn (i.e. becoming |

The I/ O BOR mohetenthagl éaseopoandspodwer ngud.i
periods.

Duri ng-omowerriod, both VDDI O and VDD power r
XRSn is released.

During power outage period:

B

Not e:

There is no requirement for whdwer eod oVfDIDIfQO re
there is a specification of minimum sl ew r at
The I/ O BOR monitor has diff-eneandr pbeaseopt
periods.

I/ O BOR tripping will causerpXcRfSvrnanhd bewemeol
t hient ernal VREG.

(1) The release signal of all monitors is an internal signal.

(2) Ifthere is an external circuit (e.g. a manager) that drives XRSn, the startup sequence will not be

started before all internal and external sources release the XRSn pin.

Summgr of power supply timing and impact of violatior
The accept oaml segawerce for the power rails is summari ze
indicates that the relevant power rail has reached the
Unaccepteguleences can | ead to a reliability problem and
recommended to connect all 3.3V power rails together ar

supply sequence of power pins.

Tab3@&xternal VREG Sequence Summary

Powem sequence of power
Situati Acceptab
VDDI O Vbbpa Vbb
A 1 2 3 Yes
B 1 3 2 Yes
C 2 1 3 -
D 2 3 1 -
E 3 2 1 -
F 3 1 2 -
G 1 1 2 Yes
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H 2 2 1 -
TabbS®nternal VREG Sequence Summary
Powem sequence of powg
Situati on Acceptabl g
VDDI O Vbbpa
A 1 2 Yes
B 2 1 -
Cc 1 1 Yes
Note: The analog module on the device should only be powered
oper avtoilntgage.
Supply voltage sl ew rate
. VDDI O has requirements for the minimum sl ew
When the minimum slew rate requirement is not
before VDDI O exceeds the |/ O BOR region. I n g
adver scet sefofne the chip, and XRSn will boot onl
the XRSn of this chip is used to control the
requirement must be met to prevent such switc
., VDD has a minirmaqmuisr eme mtatien external VREG n
When the minimum voltage swing requirement 1is
and boot before VDD reaches the minimum opera
unable to operate nor mal | vy.
I f the mini munng vroel gtuaigree nsewnt cannot be met, a 1
VDD to keep XRSn at a | ow | evel until VDD exc
threshold, so as to ensure that the chip can
58.18. El ectri cal data and timodw eof power management
Tabd®perating Conditions for Power Managem
Symbol Parameter Test condi Miinimi Ty pi Max i my Uni
valudq valu val use
Gener al
. Based on e
Largeapacit ~
Cvbbi o . power | C re 0.1 OF
capacilitors
(1)
Decoupling c ~
CvbDI O_DcC4 0.1 OF
each VDDI O
Cvboa Capacitor or 2.2 OF
Lar-geapacit| Suitabl eorlo N
Cvbp 12 20 27 OF
capacitors wor ki ng(2mo
Decoupling c Suitabl eorlo -
Cvbb_bpcar 0.1 6. 75 OF
each VDD ¢ wor ki ng 2mo
SRooud4)| Power -ummmpat 8 100 mVgs
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Minim| Typi Ma x i my
valug valu val use

Symbol Par ameter Test condi Uni

3.3V power r

Powea own r
SRooumy T 20 100 | mvVds
3.3V power r

External VREG

Tot al VDD d
Cvpd ot &I (1 10 eF

Power -u mmpa t
SRowp ) = mp 3.5 100 |mvVds
1.1V power

Power -da@awrmp r
SRomnN 4) _ 10 100 mVgds
1.1V pawdr (

Vobi eV bbp Sl ope del ay
del @Yy VDDI O and

0 unl i mi| e€s

Not e:

(1) The large-capacity capacitor on this power supply should be based on the requirements of the power
IC.

(2) For detailed information, please refer to "Internal 1.1V LDO Voltage Regulator (VREG)".

(3) The exact value of the decoupling capacitor depends on the voltage regulation solution to the system

that supplies power to these pins.

(4) Please refer to "Supply Voltage Slew Rate". If the power ramp rate is higher than the maximum value,

on-chip ESD protection will be triggered.

(6) For possible configuration of total decoupling capacitors, please refer to "Power Management Module
(PMM)".

(6) The delay between the 3.3V power rail ramp-up and the 1.1V power rail ramp-up. For the allowed
power ramp sequence, please refer to the table of "VREG Sequence Summary".

(7) The maximum capacitor tolerance should be 20%.

Tab3¥haracteristics of Power Management N\

. | Mi i T i M i .

Sy mbo Parameter Testondi ti them ypl aXImLUnl
val udq valu val ueg

VVREG Internal voltag 1.07 1.1 1.14| V

Powem ti me of .
VVRE®U 80 340 Os
vol tage regy

VVREG Surge current
3514 662 mA

I NRUSH) voltage regly

Before an
VPORbpiq VDDI O poonwerres et 2.3 \%
XRSn rel e

VBOR/DDF O VDDI O undervol
) Before XRS 2.9 \%
ué b voltage dwmpin
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. | Minim| T i Ma x i my .
Sy mbo Parameter Testondi ti yp uni
val udq valu val ue¢g
VBoOR/DDF O VDDI O undervol
] After XRSn 2.81 3.00]| V
onN 1) voltage dwoiwmg
VpoRrR/DEJP VDD peowerr eset
. ) Before XRS 0.72 \
2 duringup amp
Vpor/DP VDD peowerr eset
) After XRSn 0.72 \%
oN 2) duri ngdavwamp
XRSn rel eas e odnwes
VX RsRU ) ) . .
rampp dur i Rogn p This is fi 248 €S
DELAY) .
period
XRSn trip del a
VXRSRD .
rambown during 26 €s
pELAV) .
outage peri
Vopi-won Total delay 1in
318 €S
TODELAY (POR, BOR) p
XRSn release de
248 €S
POR
The power
VXRSMON XRSn release (¢ . )
within the 586 €S
RELEABELA) VDDI O BOR
range
XRSn rel ease (
509 €S
VDDI O POR

Not e:
(1)
(2)

(3)

(4)

()

Please refer to the diagram of "Supply Voltage".

Veor-voo IS Not supported, as it is set to trip at a level lower than the recommended operating

conditions. If VDD needs to be monitored, an external monitor is required.

The power supply is considered to fully ramp up after crossing the recommended minimum operating

conditions of corresponding power rail. Before the delay takes effect, all POR and BOR monitors need

to be released. The RC network delay will be added to this delay.

In case of power outage, any tripped POR or BOR monitor will immediately cause XRSn to trip. This

delay is the time between any POR, BOR monitor trip and XRSn becoming low. The delay is a

variable, which depends on the power ramp-down rate. The RC network delay will be added to this

delay.

This is the transient current drawn on the VDDIO power rail when the internal VREG is conducting.

Therefore, when VREG is conducting, there may be some voltage drop on the VDDIO power rail,

which may cause VREG to gradually ramp up. This will have no adverse effects on the device, but if

necessary, the effect can be reduced by using sufficient decoupling capacitors on VDDIO or selecting

the LDO that can provide this transient current.

5.8.2. Reset timing

XRSn is used as the reset pin for the ohipe thiep wolWwlkr
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the XRSn pin, the watchdog (WWDT, NMI WDT) reset will al
drive the pin to make the device reset take effect.

I't is recommended to pl ace aqtroe glilpsktt ovre ewmi tXIR San raenddi svtDdDA ¢
pl ace a capacitor with a capacitance of Il ess than 100nf
watchdog reset takes effect, these values enable the w:
512 OSCgtKes. -F2gshew§ the recommended reset circuit.

FigdBReeset Circuit
VDDIO -

3 10nF )
Optional open -drain ,
Reset source

XRS|

582.1. Reset sour ce

Tab3®eset Signals

CPU core Periph| JTAG/ Debugg XRSn
R |
eset so (CPRBPU, VC(C reset reset /0 outp
Hi gmpeda
POR Yes Yes Yes Yes
state
) Hi ghmpeda
XRSn pi Yes Yes N o -
state
Hi ghmpeda
WDRS Yes Yes N o Yes
state
Hi ghmpeda
NMI WDRS Yes Yes N o Yes
state
SYSRS (de Hi ghmpeda
Yes Yes N o N o
reset) state
Hi ghmpeda
SCCRESET Yes Yes N o N o
state
Not e:

(1) Resets initiated from these sources must be considered for the parameter th (boot mode).

(2) Some reset sources are driven internally by the device. Some of these sources will drive XRSn to a
low level to disable any other devices that drive the boot pins. SCCRESET and debugger reset
sources will not drive XRSn; therefore, the pins used for the boot mode should not be actively driven
by other devices in the system. Boot configuration allows changing the boot pins in OTP.

58.22. Reset el ectrical data and timing
Tabd®eset (XRSn) Timing Requirements
Symbol Par amet e Condition Mi ni mum vMsz:LnUni
th( boot Hol ding ti
. 1.5 ms
mode) mode pin
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Al | situati 74
Pul se dur at

Lowower mode wu =
application,3.2*(SYSCL
SYSCLKDI V>1§

tw (rRsL2) i s at a | ow

hot rese

Tab3@&haracteristics of Reset (XRSn) Swi

. . Mi ni n . Maxi m .
Sy mbo Parameter Conditio ! ! Typical x| Uni
val u val u

XRSn is dri

| evetthé yde
tw (RS Pul se dur a 241 us
after the p

is stabil
Reset pul se 8 1t0c
tw( WwDRS) Pul se dur a . Cyc
by watchd OSCCLK
Execution ti
tbodt ash ROM before t 900 Os

instruction |

Figaimeowem Reset

Vooie Vopk3. 3V)

ok 1.1V
|

3 <4— tyr Rsue >

XRSH 1€ e
ﬂ_ tboot-flash —» I
. J [

CPU Execution Phase Boot ROM ><User code
Th(boot-modg( 2)
« | |
ropns s pu_y <P L0 o e
)

J.
Boot- ROM execution startsf

1/ O Pins GPIO pins as input  (pullups are disabled ) ngm

Not e: SYSCLK wi Il be based on the user environment

, and PLL

(1) XRSn pin can be driven externally by a monitor or an external pull-up resistor; please refer to "Pin
Properties". The on-chip POR logic will keep this pin low until the power supply falls within the valid

range.

(2) After reset from any source (see Reset Sources), the boot ROM code will sample the boot mode pins.
Based on the status of boot mode pin, the boot codes are branched to the destination memory or boot
code function. If the boot ROM code is executed after the power-on conditions (in the debugging
program environment), the execution time of the boot code is based on the current SYSCLK speed.
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Fi gad@Bkot
| tw rRspe |
X X

Th( bolot- mod@z( 1)

(4
B

Reset

XRSn

CPU Execution Phase

User code Boot ROM

>< User code
> < User code

i rts
>< User code

ronment ,

L
: >< Peripheral / GPIO function

7

€
(pullups are disabled )

Boot-Mode Pins Peripheral / GPIO function >< GPIO pins as input

_ Boot-ROM execution starts
["_initiated by any reset source

User code dependent >< GPIO pins as input

«
£

1/ 0O Pins

Not e: SYSCLK wi |l be based on the user envi and PLL

(1) After reset from any source (see Reset Sources), the boot ROM code will sample the boot mode pins.
Based on the status of boot mode pin, the boot codes are branched to the destination memory or boot
code function. If the boot ROM code is executed after the power-on conditions (in the debugging
program environment), the execution time of the boot code is based on the current SYSCLK speed.

5.8.3. Clock specifications

583.1. Cl ock source
Tab3 ®ossi ble Reference Clock Sources
Cl ock s The modul e has Comment
Can be used to pro
foll owing modul es: .
Internal oscill at
I NTOSC1 Watchdog modul e _ _
Main PLL 10MHz internal oscillat
CPUi mer 2
Can be used to pro
W foll owing modul es: Internal oscill at
INTOSC2 . . .
Main PLL 10MHz internal o socvielrlhaetad
CPU timer 2
Can be_ used tO Prolrhe external crystal oegen
foll owing modul es: ) .
X1 (XTA . pins X1 and »XaAh,dedar cd oxikn g
Main PLL _
CPU timer 2 pin X1.
Not e:

(1) When reset, the internal oscillator 2 (INTOSC2) serves as the default clock source of the system PLL
(OSCCLK).
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Fi ga®exl ock Source

WDCLK/FLASH_10M ik
INTOSC%. T > WDT/FLASH ‘

PLLRAWCLK
INTOSC? We

K K
System PLE System PLLSYSCL#
Divider g NMIWDT ‘

X1(XTAL
CLKSRCCTL1 SYSCIUNVSEL : CPUOCLK
SYSPLLCTL1 CPU1CLK
RCC SYSCLK| _
SYSCLK i » AHBperipherals ‘
[
APBCLK _ APBCLK R :
Divider APBperipherals |
LSELK]| LSPCL -
Divider peripherals ‘
CAN Bit Clock
> CAN |

CLKSRCCTL1

Fig@mseystem PLL

INF1 -
to/ 127 79 NEIMULFFMULRB

f pLrawcEk T oscefik UNFODIV

_oscek o | /opiy1 | PLLRAWCLK
vco| to/8
5832 . Cl ock frequency, requirements, and characteristi

This section provides the frequency and timing requirert
cl ock fr equcelnoccyk foruagpwency and switch characteristics.

58321. Frequency and timing requirements, and PLL Il ock

Tab3@& nput Clock Freguency

Sy mbo Parameter Mitni mu Maxi mu Uni t
val ue val ue
Frequency, &Xt&2nafro
fextaL) 10 20 MH z
resonator
fex1) Frequency, X1, from 2 20 MH z
Tab3®haracteristics of XTAL Oscillator
Mi ni m . M i m .
Sy mb ¢ Parameter ! ! Typical axi ! Uni t
val ugd val ue
X1 V| Valliodwe v el i nput -0. 3 0.3 * \%
. . . 0.7
X1 VI Val i dl e glh i nput VDDI O + \%
VDDI Q
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Tab6@&1 Ti ming Requirements
Symbol Parameter Mini mum v Maxi mum Uni t
tr (x1) Fall time, X1 9 ns
r (x1) Ri se ti me, X1 12 ns
Pul se duration, perc
tw (x1L) . 45 % 55 %
It (tx1)
Pul se duration, perc
tw (x1H) . 45 % 55 %
It (tx1)
Tabé ®LL Locking Ti me
Sy mb ¢ Parameter M\i/;lil:n(\ Typical wvalu Msz:lrjne Uni t
ttpLLyl Locking time 220s + 1Q2dsdcLn) Os
58322 I nternal clock frequency
Tabé62nternal Clock Frequency
Sy mbo Parameter M\i/;lli:Tvyapliu Ms;:: Uni
fisvyscLK Frequency, device (sys 2 250 MH z
tc(sysctL Cycle, device (systen 4 500 ns
fcvco) Frequency, PLL VCO (befor 120 600 MH z
fcPLLrRAWC Frequency, system PLL outpu 15 250 MH z
fcrLL) Frequency, PLLSYSCLK 2 250 MH z
fcapBCLK Frequency, APBCLK 2 125 MH z
tc(apPBCL Cycle, APBCLK 8 500 ns
ftLsp) Frequency, LSPCLK 2 125 MH z
tc(LspPcL Cycl e, LSPCLK 8 500 ns
flosccLk Frequency, OSCCLK (I NTOSC1, Refer to respel MHz
fe HRP WM) Frequency, HRPWMCL K 60 125 MH z
58323. Output clock frequency and switch characteri
Tabd XCLKOUT Switch Characteristics
Symbol Par ameWer Mi ni mum v Maxi mum Uni t
tr (xco) Fal l ti me, XCLK 5 ns
t-kco Rise ti me, XCL K 5 ns
tw( xcoL) Pul se duration, XCI Hi2(2) H+ 22) ns
tw( XCOH) Pulse duration, XCL Hi2(2) H+22) ns
f( xco) Frequency, XCLKA( 50 MH z
Not e:
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(1) Assuming these parameters have a load of 40pF.
(2) H = 0.5 (xco)
5833. I nput <c¢l ock

GPO18* and its multiplexer

opysoesm cantomey byg UNFOSEh:«
externadwmpuddsi stor.

I n addition ponthscinhtatwal Ot also supports three typ:
(1) Single-ended 3.3V external clock. The clock signal should be connected to X1 and
XTALCR.SE bit should be set to 1.

Fig2dSsei nghéded 3.3V External Cl ock

Microcontroller
GPIQS*
VSS X1 x2
i i +fv s
Out VDD
3. 3V Oscillator
Gnd

—

(2) External crystal The crystal should be connected between X1 and X2, with its load
capacitor connected to VSS.

Figaeext er nal Crystal
Microcontroller

GPIQ8*
L1 LE L1
4

(3) External resonator. The resonator should be connected between X1 and X2, and its
ground terminal should be connected to VSS.

FigaBeexternal Resonator
Microcontroller

GPIQg&*
VSS

XL X2
LI
LLﬁUHL—T
T.T
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5834. Cryst al ( XTAL) oscillator

The crystal oscillator in this device is an embedded el
required by the device when it is pairedI Ilwiattlortshe comp:
58341 El ectronic oscillator

When the electronic oscillator in this device is pairecd
wi || be formed. The oscillation circuit oscilli ategs tadte t
oscillator is designed to operate in parallel resonant
|l oad capacitor (CL). The following figure shows the cor

circuit.

Fig2dSet ructure Block Diagram of Electronic

__________ XTAL Oscillator |

|
| |
: Buffer I
| : A
I D 0 |
I |
| }
| Comp 1 :
I [>
|
|
| | | xcLkoyT
: XTAL O | Circult
|
|
| bW
I oo | X
| > 2
| ' A
|- ________ L O
C
N
L QLI E
O

Operation Modes
The electric oscillator in this devi ce-emalsedt wioodoeper at i

(1) Operating mode of crystal

I n e¢fperating mode of c¢crystal, the quartz crystal with a
When [ XTAL On] =1, this operating mode can be enabled
0. The feedback | oop has et drnntelr nlnila o iraess irstsdrstiog .adde
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with the internal bias resistor wildl be generated, whi
waveform clipping, duty cycle exceeding 9gmEedisftiamatei.ons,
Therefore, external bias resistors should not be used
In this operating mode, the result clock on X1 is trans:s
comparator. The c¢clock on X1 needs to rmeteite t\hleH VanHd a\hldL \
requirements of the comparator, pl ease refer to XTAL Os
(2) Single-ended operating mode
I'n sendkd operating mode, a clock signal is connected t
shoul d redt ime tths s mode.
When [ XTAL On] =0, this operating mode can be enabl ed ¢k
1
In this operating mode, the clock on X1 is transmitted
requirements opfl etahsee bruefffee’r t o X1 I nput Level Characterdi
(nemrystal) is wused.

XTAL output on XCLKOUT

By configuring CLKSRCCTL3. XCLKOUTSEL and XCLKOUTDI VSEL.
the oscillatorofetdhentbiptban parted out to XCLKOUT f ot
GPI O of XCLKOUT output, pl ease refer to the table of "

58342 Quartz crystals

The quartz crystals can be el ec4craipcaacliltgii wdeipw ee)s emit readu ibtys
However, unli ke LCR circuits, the crystals have a very
their damping is also very | ow.

Figaeel ectrical Representation of Cryst

Quartz Crystal

Lm

Not e:
(1) Cm (dynamic capacitance): Represents the elasticity of the crystal.

(2) Rm (dynamic resistance): Represents resistance loss within the crystal. This is not equivalent
resistance of a crystal, but it can be approximately calculated based on the values of other crystal

components.
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(3) Lm (dynamic inductance): Represents the vibrational mass of the crystal.
(4) CO (parallel Capacitor): A capacitor formed by two crystalline electrodes and stray package capacity.

(6) CL (load capacitance): This is the effective capacitance seen by the crystal at its electrodes. It is
located outside the crystal and used for crystal frequency pulling. The frequency ppm indicated in the
crystal data table is usually associated with the parameter CL.

For the definition of CL values, please consult corresponding crystal oscillator manufacturer so as to

use correct values in calculation.

CL1 andr&€lLQomnected in series; therefore, to find the e
capacitance series formula must be applied. It is recor
val ue.

Note: Both the electrireqouasciel laal omdacaptatetoryssal the select
requirements of both the electric oscillator and the crystal

58343. GPl1 O operating mode
On this device, X2 can serve as GPO18, depending on the

5.83.44. Nor makrati on

ESReffective series resistance

Equivalent series resistance is the resistive | oad pro

—

resonance. The higher the ESR, the | ower thgsgabhlisyto
or maintain oscillation. The relationship between ESR

"~y

ESRRm f1+ &9),

Not e: ESR is different fecoysdaghambhuet riefsishanefef @dtit\vne | oad ce

shunt capacitance, it can be approximately calcul ated accor di

Rneg (negative resistance)

Negative resistance is the impedance plresEhitedi byt hdeenr
the electric oscillator must provide to the crystal i n
Rneg describes a circuit that provides energy instead ¢

gain hef circuit.

To ensure that the crystal can start under all conditic
to 5 times the ESR.

The negative resistance change curve shows the differert
and drhyestal el ement. From the figure, it can be seen th
|l oad capacitance (CL) have a huge impact on the negat.i\
mi ni mum and maxi mum vakdesnthae sdkheubd,belrpate refer t
for Equivalent Series Resistance (ESR) of Crystal Osci/l
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Startup ti me

The crystal ESR and damping resistance (Rd) will great/|
thenger it takes for the crystal to start. I f the start
are not matched correctly.

For the startup theeSpetehbealdsdinlsl afoeCgayxcstuall st art up
depends on the crystals and external elements involved.

DL (drive level)

Drive | evel refers to the amount of power provided by t
I f the actuaHe deliecet rl erwied odcitl | at or exceeds the maxi mu
a damping resistor (Rd) should be installed to |Iimit ¢ttt

The damping resistor Rd cearefrerdai,cet teheaactivaluivtalguwue .t ot
evaluated to ensure that all/l other conditions for star:t

58345 How to choose crystals
Pl ease tried eSpeoi fications of Crystal Oscill ators
(1) Choose a crystal frequency (e.g. 20MHz).

(2) Confirm that the ESR of the crystal is | ess
20MHz specification.

(3) Confirm that the load capacitance of the crystal manufacturer should be between 6pF

and 12pF, and conforms to the 20MHz specification.

CL1 and CL2 are connected in series. Therefc
capacitance CL=[CL1]/ 2.

On this basis and in combination with the

5 ’

CL=[CL1]/2+stray capacitance can be obtainec

(4) Confirm that the maximum drive level of the crystal is greater than or equal to ImW. If
this requirement is not met, a damping resistor Rd can be used. For other key points to
be considered when using Rd, please refer to DL - Drive Level.

58346. Test

For detailed parameters of crystal resonators, please
Measur ement of some parameter is |listed bel ow:

As the crystal circuitces verysseesommerded pnapatotaant
to X1 and X2. I f an oscilloscope probe must be used to
|l ess than 1pF shall be used.

., Frequency

(1) Lead out XTAL on XCLKOUT

(2) Measure this frequency as the crystal frequency
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B

(1)
(@)
@)
(4)

(1)
(@)
@)

5.8.3.4.7.

(1)

Commamr obl ems

Negative resistance

Lead out XTAL on XCLKOUT

Place a potentiometer connected in series with the crystal between the load capacitors
Increase the resistance of the potentiometer until the clock on XCLKOUT stops

This resistance plus the actual ESR of the crystal is negative resistance of the electric
oscillator

Startup ti me

Disable XTAL
Lead out XTAL on XCLKOUT

Enable XTAL and measure the time required for the clock on XCLKOUT to remain
within the 45% and 55% duty cycle range

and prompts for debugging

The crystal cannot start

Browsew to seleparthandregssate there are no
(2) The crystal takes a long time to start
I f the damping resi steort oRd hiigghi.nstall ed, it
., I'f no damping resistor is installed, the cr\
gain wil/ be too | ow due to high |l oad capaci
58348. Specifications of Crystal Oscillators
Tabé4&£r yst al Oscill ator Parameters
Sy mol Parameter Mi ni mum Ma x i mum Uni t
cL1, CL2 Load capacit 12 24 pF
Parall el capaci
CoO ) 7 pF
oscillator
Tabé®qui val ent Series Resistance (ESR) Requirer
Maxi mumgBSR ( Maxi mumgBSR (
Crystal frequer (cL1 = cL2 = 1 (CL1 = cL2 = 2
10 55 110
12 50 95
14 50 90
16 45 75
18 45 65
20 45 50
Not e:

(1) The parallel capacitance (CO) of the crystal oscillator should be less than or equal to 7pF.
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(2) ESR=Negative resistance/3

Tabée&l ectrical Characteristics of Crystal
Parameter Test condi't Miinbmy Typlcp Maxi mt Un t
val ue val ue val ue
Maxi mum val uc
=110q
f = 10N\ 8 ms
CL1T = CL2 =
CO = 7pF
Startup time ©
Maxi mum val uc
=50
f = 20 4 8 ms
CL1T = CL2 =
CO = 7pF
Drive | evel of
1 mwW
(DL)
Not e:
(1) The startup time depends on the crystal and oscillating circuit components.
5835. Il nternal oscillators
In order to reduce the production cost of circuit boar
devices all include twatomsepealdead [ NTOSGA|I amwmdcli NTOSC?
oscillators are enabled when powered on. I NTOSC2 is set
and I NTOSC1l is set as the backup clock source. I NTOSC1
reference clock (OSCCLK). The electrical characteristic
following table to determine whether this module meets
Tabé @ NTOSC Characteristics
Symbol Parameter Test conn'vIInIm Typicl Maximg Uni
val u val ué val ueg
Frequency, I N7
finTosc 9.7 10 10. 3| MHz
I NTOSC2
Frequency stal 30AC, no .
NO. 19
temperatur VDD
finToseasi L Frequency stah 30AC NO. 29
Freqguency st -3 % 3%
tiNTOST Start and seft 20 Os
5836. PLL
Tabb&LL Power Consumption and Leakage
Mo d e Condi tion Mini mu Typicag Maximu Uni
val ue val ue val ue
Nor mg 0.9v, 1lvprdcdys fa 1.2 2 3 mA
Shutd 48C, £30 4¢e5 5 15 eA
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Tabb®LL Characteristics
Par ame Descripti| Mini mum Typical Maxi mum \y Uni't
fref Reference f 2 10 20 MH z
N oL Feedback fr 1 127 75
dividing
Stra Deci mal s 0.25
NeLL our Oufpyt.fre 1 8
dividing
TeLL Locking t 25.s5+«1024*tc (oscclk €s
Fvco VCO frequé 120 600 MH z
fout PLL output 15 300 MH z
5.8.4. Flash parameters
TabT@i ni mum Fl ash Wait Cycles (FRDCNTL[ RWAIT])
System Frequencies RWA I )
0 fU36 MHz 0
36f072MHz 1
72f0108MHz 2
108f0144MHz 3
144f0180MHz 4
180f0216 MHz 5
216f0250MHz 6
Not e:

(1) Toincrease the system frequency, first configure RWAIT to the target frequency range and then

to lower the clock, and then configure RWAIT to the target frequency range.

increase the system frequency. To reduce the system frequency, first configure the system frequency

Tab?T®1 ash Parameters
Sy mb o Parameter M\i/;lil:n: Typical M\?:::‘Z Uni t
tpgh Programming waiti 20 ns
tpro Programming tim 15 Os
t me Mass erasing ti 20 100 ms
durab ProglEamsegc(lEEndur anc 10K Cy c |
Read the cycle tim 25 ns
tie.data retent iolndN3dur at 10 Year
Note: The recommended oped®t+®hNg VODdi i ONslare¥, TNDDI O=

CLOAD= ©O0.

O1lpf
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5.8.5. Simulation

The G32R501 series provides a wide range of debugging,
standaf@orme i ght E module configurethiaom anédndamune APV LCan
debugging and traceign@tfeun dtGiod X Arenl hnaddi ti on to stanc
debugging, the debugging system also supports Serial Wi
on debugging and tr acdArgmf@hitrua er,o cessar Mbadhadei c al Ref

The JTAG (I-EEEO1B4@antdard Test Access Port and Boundary

dedicated pins: TMS, TDI, TDO, and00€KRedJdda&G Pi EEENG&t E
Functionality Test Accesrsc hAotretc taunrde )Bopuonrdta riys Sac acno mp ac t
requires two pins (TMS and TCK), which can serve other

GPO35 (TDI) and GPO37 (TDO) pins.

Generally, when the distance B&6tweanetherMH dmd geh dra c

are no other devices on the JTAG chain, no buffer s re
should be buffered. Besides, for most JTAG debugging pr
needoerd t he JTAG signal. However, if high simukaibsoboorspe
should be connected in series to each JTAG signal

The PD power detection) terminal of the JTAG debuggi ng

(

ot he circuit board. The GND ter minal of the connector
(cabl e disconnect sensor) should also be connected to t
|l ooped back from thet@h€Kconhpatotetmi hhe BTCK input ter
order to detect the clock continuity through JTAG debucg
EMUL1 signolien amdihf26i mul ati on connectors. Tlheedk eu s iatn atl Ise
simul ation connect ebroatrhdrugpuuglld sa s airrs agfa mgngndfekd @ rodn Mg 2d&kn

the driving strength of the debgggeuspdrt). Usually a 1

Ter mi nal reset of -drhei ctoonmfextt e J BAG pkenbugging probe co
JTAG debugging probe command, the circuit boardpicnompon e
connectors).

JTAG test data input (TDI) is the détaulthemivipt ierisaisd ud
abl ed. I f this pin sepveesibstdTAShdDlI d be -embabi pe
resistor should be added on the circuit board teor vasv oi d
O

as GPI

is dis

JTAG test data output (TDO) is the default mwlptipl exer
resistor is disabled. When there is no-sJitTaeMG accotnidviittiyon ,t
causing thisempdaedt oA eturptusmpemrdlstpul Ishoul d be -lemarbd ids toar
should be added on the circuit board to avoid suspensi
GPI O.
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Fi g@2B8onnectpitno

JIT4AA G t @a n

ne

GND

3.3V
2.2ka
TM3—¢ 1TMS TRSTn 2
3.3V
10k4
TDID 4@ 37Dl  TDIS4
MCU 3.3V
10Gk |
1ok 3.3VeANA——5PD KEY 6—
TDO® ° » 7TDO GND
» 9 RTCK GND 1€
TCke 11TCK  GND 12
4.7ka 4.7ka
3.3V eANM——13 EMUO EMU1 14% 3.3V

Not e:
(1) cJTAG option does not require connection of TDI and TDO, and these pins can be used as GPIO.
Fig@Mkonnectpitno J2IDLAG Connector
Distance between the header and the tar  get
_ shouldbelessthan 6 inches (15.24 cn).
3.3V
2. 2ka
TM{ 1 TMS TRSTm2
3.3V
GND
10ka
mhe-— - ———— — — — 3TDI  TDIS4[—*
MCU 3.3V 1004
10K& 3. 3V0—’\?\%— 5 PD KEY6 |—
merr—e—————————————— —» 7 TDO Gij
» 9 RTCK GNDLO
TChe 11 TCK GND12
4, 7ka 4, YKEI
3.3V 13 EMO EMWD 14 | 3.3V
A low pul se fromthe JTAG debg _ Open Drain
probe can be tied with other reset < 15 RESETGNDLG
sources to reset the board
17 EMP EMB18
19 EMYW GNEQOj
GND GND
Not e:
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(1) cJTAG option does not require connection of TDI and TDO, and these pins can be used as GPIO.

5851 El ectri cal data and timing of JTAG
TabTZTAG Ti ming Requirements
N o Symbol Par ameter Mitni my Maxi mu Uni t
val ue val ue
1 tc (TCK) Cycle time, TCK 66. 66 ns
la tw( TCKH) Pul se duration, TCK hi 26. 66 ns
1b tw(TckL) Pul se duration, TCK 1g 26. 66 ns
Il nput set time from TDI
ts u ( TIDIKH) 13
of TCK
3 - - ns
I nput set tbeeofmrogm TMSI
ts u ( TMEKH) 13
of TCK
Il nput holding time from
th( TcrED) . . 7
becoming valid
4 ns
I nput holding time from
th ( TCRMS) . . 7
becoming valid
TabTI TAG Switch Characteristics
N o Symbol Parameter Miini mu Maxi mu Uni t
val ue val ue
Del ay time from | ow | evg
2 td ( TGKRO) . 6 25 ns
valid
Fi g@2BeTAG Ti mi ng
N 1 >
e ta———e—— 1
TCK
4 \ g
|
| 2>
| |
TDO X
T
|
3> ¢——b——>
| |
movtms__ X X
5852. El ectr i catli mliantga oafndc J TAG
TabT4&£JTAG Timing Requirements
N o Symbol Parameter Min i mul - Maxi my Uni t
val ue val ue
1 tc ( Tck) Cycle time, TCK 100 ns
1la tw( TCKH) Pul se duration, TCK 40 ns
1b tw( TckL) Puladeration, TCK | ow 40 ns
3 ts u ( TMEKH) I nput set time from 15 ns
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high | evel of T
Il nput set ti me, from
ts u ( TMEKL) 15 ns
l ow | evel of TA(
Il nput hol dihnigght il neev efl
th ( TCRMS) ) 2 ns
4 TMS becoming val
I nput holding time, f
th(TTKB) ] 2 ns
TMS becoming val
TabT®JTAG Switch Characteristics
No. Symbol Parameter Min i mul Maxi my Uni t
val ue val ue
Del ay time, the time fr
2 td ( ToKmS) . ) 6 20 ns
becoming valid
Del ay time, the time f
5 tdi s ( TOMS) ) ) 20 ns
di sabling of TMS
Fig2ekel TAG Ti ming Diagram
[ 1 >
:<—1a—>|<—1b—>: |
: | | |
«—3—> e ' I I

| |
« c | |
XX XX

5.8.6. Electrical data and timing of GPIO

Peri pheral signals areumpbseplieped/ outbugef&PAIO) signal
GPI O pin is configured as input. For speci fqiualiidpuctag,i ol
periods to filter out unnecessary noise interference.

The GPI O module i n8ARdesshi b alutpws Kouting various i nt
GPI O multiplexer position and is reprealeandeidnalsu@®&Jg PUR ¢
X-BAR, which is used to route signals from any GPI O inp!
PWM, and external interrupts.

58.6.1. GPI O output timing

TabT@&&Genepatpose Output Switch Characteris

Mi ni mMaxi m .
Sy ol Parameter Uni
val u val u
tr (GP1 0) Rise time, GPI O switches from gt ns
tr(epri 0) Fall time, GPIO switches fron gt ns
feri o Switching frequency 60 MH z
Not e:
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(1) The rise time and fall time vary with the load. These values are based on the assumption of a load of
40pF.

Fig@fkenepatpose Output Timing

GPIO N pd

tir cPi@ tr r cPi@

586.2. GPI1 O i nput timing

TabT®enepatpose | nput Timing Requirement
Sy mb Parameter Condit Mi ni mum vaIuMSZ:LnUni
QUALPRD ld(syscLk)
tw(sp) Sampling per Cyc
QUAL PRD 24¢(svsé& L QUALPRD
I npqueal i fsampl D
tw(1 Qs) . tw spy*(nY-1) Cyc
wi ndow
Synchro
, 2fSYSCLK
5 Pulse duration, mo de
tw( GpP1) - - Cyc
l evel Wit h i
) ) twir oswydsp) ckbyscLk)
qual i fi
Not e:
(1) “n” represents the number of filtered samples defined by the GPxQSELRn register.
(2) For t,emy, the pulse width is measured between VIL and VIL for low-level valid signals, and between VIH
and VIH for high-level valid signals.
Fig@dSeampl i ng Mode
1
GPIO Singnal GPxQSEkth 0(6 sample |
11?0000?01??0111111111
| | | Sampling Period determined
| tusy by GPXCTRIQUALPRL2)
Output From | (4
Qualifier | QUALPRD
I (SYSCLUR) |
|
SYSCLK '
LuiQsw
' Sampling Window (SYSCLK cycle2*QUALPRE)( 3)
Not e:

www. geehy. com

(1) The input filter will ignore this short-time pulse wave interference. QUALPRD bit field specifies the
qualification sampling period. This bit field can vary between 00 and OxFF. If QUALPRD=00, the
sampling period is 1 SYSCLK period. For any other value of “n”, the qualification sampling period is 2n
SYSCLK periods (namely, GPIO pins will be sampled every 2n SYSCLK periods).
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(2) The qualification period selected through the GPxCTRL register will be applied to a group containing 8
GPIO pins.

(3) This filter can take 3 or 6 sampling values. GPxQSELn register selects the sampling mode to be used.

(4) Inthe examples, in order to enable the qualification window to detect changes, the input should remain
stable for 10 SYSCLK periods or longer. In other words, the input should remain stable for (5 x
QUALPRD x 2) SYSCLK periods. This will ensure that there are 5 sampling periods for detection. As
external signals are asynchronously driven, the 13 SYSCLK-wide pulse ensures reliable recognition.

586.3. Sampling window width of input signals
The sampling frequency of the input signals represents
SYSCLK, as shown bel ow.
L1l f QBALP, sampling frequency=SYSCLK/ (2 1T QU
., I f QUALPRD=0, sampling frequency=SYSCLK
In the given sampling window, 3 or 6 sample values of t
the signals, which is det iremiGPxdSIEY nt ree gV slt leegs Wreif tetre n
for general input timing requirements, and calcul ate 1t

Here tc(SYSCLK) represents the time period of SYSCLK.
There are two modes:

(1)  Whenfiltering with 3 sampling values

., I'f QUALPRDIi O, sampling window width = 2tc(S"
, I'f QUALPRD=0, samptitnmg( ¥Y8dlbk) w2 dt h

(2) When filtering with 6 sampling values
. I f QUALPRDIi O, sampling window width = 2tc(S"

| f QUALPRD=0, wa mwp lditah(gS=ws Qldi) * 5

5

Fig3fkenepat pose | nput Timing

|
|
|
GPIOxn ><

5.8.7. Interrupt

The interrupt number for CPUO and CPU1l of the device s
are sentt htrou@hU NVI C. This system provides a total of 1
and peripheral interrupts (COMP).
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Fig@Beevice Interrupt Architecture (EXT

Peripheral
interrupt

\ 4

Wake-up NVIC
» CPUO
interrupt (CPUO)

\ 4

External
Interrupt

Y

EXTI >

Peripheral
interrupt

\ 4

Wake-up NVIC
» CPU1
interrupt (CPUL)

\ 4

External
Interrupt

Y

EXTI

\ 4

5871. El ectri cal daetxat earnnda It iimitnegr roufpt ( EXTI )

TabT&xternal I nterrupt Timing Requireme
Sy mb Parameter Condi ti Mi ni mum val Mj;:? Uni t
Synchr é¥ho 2 SYSCLK

. Pul se duratio c |
w( I NT . tw(l QSW) + tw yc
low/ high 1 & it the qualifier® Ltc(SYSCLK)

Not e:

(1) The external inputs related to INPUT_XBAR of EXTI have synchronous or asynchronous function, and
the signals given to EXTI by GPIO and COMP only support asynchronous trigger.
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(@)

Input Timing Requirements".

For the description of input qualification parameters, please refer to the table of "General-purpose

TabT®xternal I nterrupt Switch Character
Parameter © Mi ni mum veMaXim Uni
val u
Mi ni mum value in t
Delay tim table that appears tw(1 Qgw) G ByscLk Cyc
from I NT | after the intéd®fry
e l evel to Mi ni mum value of t
vector e executing the intel tw osw k@BstyscLK Cyc
aftterre interrupd
Not e:

(1)

(2)
)

(4)

" internal €

For the description of input qualification parameters, please refer to the table of "General-purpose

Input Timing Requirements".

This is based on the assumption that ISR is

in a single-cycle memory.

In this scenario, the value is measured without waiting delay for valuing, without waiting delay for bus

access, and without any other interrupts.

The CPU of this device supports interrupt nesting, interrupt preemption, and other operations, but the

maximum value cannot be estimated. The minimum value under the condition of no interrupt nesting,

no interrupt preemption, and no bus waiting is given in the table for reference.

Fi g@deext ernal I

N—ntf

XINT1-5

nterrupt

Ti

I<_t\I\(|NT)_>I
|

|
|<_td(INT)_>|
|

Address bus

Interrupt
\ector

X

X

5.8.8. Low-power mode

mi ng

G32R5xx supports t-wowel omékdgatiingel owalwpowead moddes dhes
entered by configuring the LPMCR register and executi ng
SLEEPDEEP bit of the CPU SCB register npeocendesr tnoodbeee conf i
Tab8®!| ock Ga{piowgrLMedes
Modul e/ Cl ock ¢ I dl e Hal t
SYSCLK Acti ve Gating
CPUO_CLK Gating Gating
CPU1 _CLK Gating Gating
APBCLK Acti ve Gating
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Modul e/ Cl ock ¢ I dl e Hal t
WDTCLK Acti ve Gating if CLKSRCTL1. W
PLL Powen The software mupsha-speoonwkeed
before entering HA
I NTOSC1 Pow®m Power off i f CLKSRCTL]
I NTOSC2 Pow®m Power off i f CLKSRCTL]
XTALR) Pow®m Pow®m
FLASH Pow®m Pow®m

Not e:

(1) XTAL will not be powered off by hardware under any LPM. It can be powered off by setting
XTALCR.OSCOFF bit to 1 through software. If XTAL is not required, this operation can be completed
at any time in the application program.

(2) Flash module will not be powered off by hardware under any LPM. If the application needs it, it can be
powered off by software.

588.1. Wak-ep ti mi p@wiem Imow e

Tab8Hi ming Requirements of | dle Mode

Sy mbo Parameter Conditio Mi ni mum v a MaXImLUni
val udg
Wi t h o utn ptuh
) o 2t SYSCLK
Pul se durati c qguali f%ca Cyc
tw( WAKE) . . .
wakwep signa Withibpet e
o 2t ¢ (SYSCLK) +#
quali fica
Not e:
(1) For the description of input qualification parameters, please refer to the table of "General-purpose
Input Timing Requirements".
Tab82 dle Mode Switch Characteristics
Symbol Parameter Test conM\Ilz:IILn Maxi mum val Uni
Del ay t ieméa efrmauhp wsaikgenal t
(&) ;
recovery ‘execution
Wit hout
i nput 58c (SYSCL
Wake up from F
e o dul _ qual i ff)
as modul e in
td (WA Withinheé 58c (SyscLK CYC
| DLE e
) qual i f{’ ( WAKE)
Wit hout
input 39T 8YSCLK
Wake u from F
P qual i f7
Wi t hi bpe 39tc (SYSCL
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qual i f{ ( WAKE)

Not e:

(1) This time is the time when starting executing the instruction immediately after the IDLE instruction. The
execution of ISR (triggered by wake-up signals) involves extra delay.

(2) For the description of input qualification parameters, please refer to the table of "General-purpose
Input Timing Requirements".

Fig@8entry and Exit Timing Diagram of | dlI

{

p2
Address/Data(internal) >< >< "

p2J

v

t dWAKE DLEY

|
twwakg «

WAKE 35 \ / 35

Tab8&Fi ming Reqguirements of Halt Mode

S Maxi m .
Symbol Parameter Mi ni mum v 4 val u Uni t

tw( watcP | 0) Pul se durati eump, SG(Fb]nQ toschstc2 tosccLk Cycl

tw ( WA KR S) Pul se durati eup, sXRySNg toschs & osccLk) Cycl

Not e:

(1) 1f X1/X2 serves as OSCCLK, please refer to the startup time of specific oscillator provided by external
circuit. Please refer to "Electrical Characteristics of Crystal Oscillators" for precautions. If INTOSC1 or
INTOSC2 is used as OSCCLK, please refer to the information about toscst in "Internal Oscillators".
The startup time of the oscillator is not suitable for applications using single-ended crystal oscillators
on the X1 pin, as it is powered externally by the device.

Tab8 4lal t Mode Switch Characteristics

. . Minim Maxi mu .
Symbo Parameter Condi tion Uni
val u val ue

Del ay tiemecfutdamn
td (1 BcoS) ) ) - - 8d(osccLf Cyc |
Il nstruction to S

Wake up fron

. 13 @&0Qoscc
Delay time from ti o\ ocn modul e - ’

a i )
td (wARBLT wakwep signal to f state Cycl

execution of CcCP

Wake up fron - 3 %toscctL
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Device Status XX FE'.“S“.'“QX HALTI
T P2)

Not e:

(1)

(2)

(3)

(4)

()

(6)

(7)
(8)

Fig@eentry and Exit Timing Diagram of

Oscliiator
| St:r\rt -up Timle

|
osccLy I : ’

Il
(H=@—>
N

L
JJ !

| | |
«— (33— :4—(4!5)+:<—(6)—>:<-(7)—

|
X Normal
tion

| «

1tw wakspio] Tw wakeALT

S
: i

GPIO

XCLKOU I I

: :t ¢ ipLExcos|

Enter the halt mode by configuring the LPMCR register and executing the WFI or WFE instructions.
Besides, the SLEEPDEEP bit of the CPU SCB register needs to be configured according to the low-

power mode.

The LPM block makes response to the HALT signal, and SYSCLK maintains a maximum of 8
OSCCLK clock cycles before shutdown (the actual cycle entering HALT mode is also affected by the
bus/FLASH, and the number of cycles only considers the scenarios where other parts are idle). This
delay makes the CPU pipeline and other pending operations refreshed correctly.

The clock to the peripheral is disabled and PLL is turned off. If a quartz crystal oscillator or ceramic
resonator is used as a clock source, the internal oscillator will also be turned off. Now the device is in
halt mode and the power consumption is very low. The zero-pin internal oscillators (INTOSC1 and
INTOSC2) and watchdog can be kept active in halt mode. To achieve this, it is necessary to write 1 to
CLKSRCCTL1.WDHALTI. After the IDLE instruction is executed, a (minimum) delay of 5 OSCCLK
periods is required before the wake-up signal takes effect.

When the GPIOn pin (used to release the device from HALT mode) is driven to a low level, the
oscillator will be turned on and the oscillator wake-up sequence will be activated. GPIO should be
driven to high level only when the oscillator is stable. This provides a clean clock signal during the PLL
sequence. As the falling edge of GPIO pin initiates wake-up process asynchronously, a low noise
environment should be maintained before entering the halt mode and during this mode.

The wake-up signal fed to the GPIO pin must meet the minimum pulse width requirement. In addition,
this signal shall not have burrs. If a noise signal is fed to the GPIO pin, the wake-up behavior of the
device will be uncertain and the device may not exit low-power mode in subsequent wake-up pulses.

When the CLKIN of the core has been enabled, the device will respond to interrupts after some delay
(if enabled). Now exit the halt mode.

Restore normal operation.

Users must relock the PLL during halt wake-up to ensure stable PLL locking.
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59.Anal og peripherals

The chip inpegfatemanhieghnal og uni tbsi ti nADBCG,n atl dnyp e ri antcd rued i
DAC, and COMP. These analog units have the foll owing ckh

5.9.1. Main characteristics

Reference voltage of ADC:
ADC t ¥R&ESH aWwRIEFk Opins as reference
The internal voltage reference range is 0V~
The volMRHBFHI@fin i s driven externally or gen
vol tage

Pin reference for DAC:
The bufferVRPBERHLIaSSHAS refer emalkes VDAC pin
as reference
The comparator DAC takes VDDA and VSSA as r ¢
VSSA as reference

Mul tiplexing function of the pin:
I nternally VRErrFrodc taeldl tAODC, it ca+wabeée busaaed ofno
Buf fer DAC output, comparator input and digi

B
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Fi g@fAenal og

AO0/B15/C15/DACA_OUT—
A1/DACB_OUT—

Misc.Analog

Temperaturj
Sensor

AlIO

Subsystem Bgiort)k

A3[F——
A2/B6[
Al1/B7[}——
COLJ—

Analog Groupl

Compareato|
Subsystem1
Input Mux

AlIO

B3/VDAC —
B2/C6[ ——
A7[F——
B10/C7[ }——
c2[]

Analog Group3

Compareato
Subsystem3
Input Mux

>
o

A7 [ F——
A6 [ J—
AL4[F—
Ca[F—-

Analog Group5

Compareato
Subsystem5
Input Mux

>
o

A5[F——
A4/D8[ F—
A12/B9[ }—
Ci[J—

Analog Group2

Compareato
Subsystem?2
Input Mux

AlIO

B5 [ }——
B4/C8[ F——
B11/C9[ F——
C3[}——

Analog Group4

Compareato
Subsystem4
Input Mux

AlIO

A9 F——
AL F—
AL5[ F—
C5[—

Analog Group6

Compareato
Subsystem§
Input Mux

AlIO

BOLF——
A10/B1/C10[ ——
B12/C11[ —
Cl2[F——
ci4[

Analog Group?7

Compareato
Subsystem7
Input Mux

AlIO

Comparator Subsystem_x, x=1...7

CTRIPxH

Comparator Subsystem x

COMPx HP

Digital

COMPx HN

Filter

<k

CTRIPOUTxH

CTRIPXL Digital

VDDA ‘Or VDAC

DAC12
DAC12

COMPx LP

Filter

COMPx LN

CTRIPOUTXL

<

COMP Input

www. geehy. com

Analog Interconnect

Diagram (100
VDA
VREFHIAFH—
DACA_OUT
Reference Circuit A
ANAREFASEL
VREFHIAH o—<_HVref
VREFLOA-| REFLO
VREFHIA-----swseseememeeeeeas :
REFHI
ADC Inputs| |2
~ s
A0~A15 Z ADC_A
c
REFLO
VREFLQA:-------wsweememeeeeesd
VREFHI
VREFH]I
DACB_OUT
Reference Circuit B/C
ANAREFASEL
VR o]
"iELESt | REFLO
VREFHIBH_ .o
VREFHI ;
REFHI
ADC Inputs| |3
~ s
BO~B15 Z ADC B
c
REFLO
VREFLOB
VREFL
VREFHIBA. ...
VREFH]I :
REFHI
ADC Inputs| |3
~ =8
C0~C15 Z ADC_C
c
REFLO
VREFLOBA
VREFL
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Fig@Benal og Subsystem Bliogk Diagram (80

AO/B15/C15/DACA_OUF————| Misc.Analog
Al/DACB_OUT—————— VREFHI—

Temperaturj
Sensor AlO DACA_OU]

AL Analog Groupl
—
AAli//E? Corgpareato Reference Circuit A/B/C
L] | Subsystem]
CO[+————— | Input Mux AIO ANAREFASEL

Analog Group2 VREFHI o<} \Vref

AdB8[}—— VReF
Al2B9[ }— Compareato O
Subsystem?2 AlO

Ci1————— | Input Mux VREFHTL------eeeeeeeeeeeeeeeeeees ;

B2/C6[}— Analog Group3 ADC Inputs

>

he]
Compareato A0~A15 | |51] Apc A
(——— -
B10/C7 Subsystem3 AlO §

[—— | Input Mux
c2 P REFLO

B4/08 D— Analog Group4 VREFLD“""""""-""""":

— ||Compareato
B11/C9 Subsystem4 AlO

c3[} Input Mux

A6 }J———| Analog Group5

Al4[}——— | |Compareato
Subsystem5 AlO

call Input Mux

ADC Inputs| |3
BO~B15 =
=

C

AQL}———| Analog Group6

Compareato
Subsystem§ AlO

A15[—————— | Input Mux VREFLG---mrre?

Analog Interconnect

A10/B1/C10L—"———""—| Analog Group?

Compareato
Subsystem7| AlO

B12/C11[}——— | Input Mux VREFHIH
DACB_OUT

Comparator Subsystem_x, x=1...7

Comparator Subsystem x

H o COMPx HP

CTRIPxH Digital 4 COMPXHN
Filter - VREFHIseeeeeeseeeeeeeeeeee ;
CTRIPOUTXH ;

VDDA‘or VDAC
ADC Inputs

3
- _DACI2 co-Ci5 | &
=z _

CTRIPXL Digital S COMPx LP S
Filter COMPx LN REFLO

COMP Input

CTRIPOUTXL

www. geehy. com Pagk52



Fig@®enal og

AO0/B15/C15/DACA_OUT—
A1/DACB_OUT—

Misc.Analog

Temperaturj
Sensor

AlIO

Subsystem Bl @¢ Kk

A2/B6 [ F—
Col——

Analog Groupl

Compareato|
Subsystem1
Input Mux

AlIO

B3/VDAC ——
B2/C6[ F——
B10/C7[}——
C2[}—

Analog Group3

Compareato
Subsystem3
Input Mux

AlIO

A6 [J—
call—

Analog Group5

Compareato
Subsystem5
Input Mux

AlIO

A4/B8[
Cll}—

Analog Group2

Compareato
Subsystem?2
Input Mux

AlIO

B4/C8[ F——
B11/CO[ ——
C3[}—

Analog Group4

Compareato
Subsystem4
Input Mux

AlIO

Al5[}—

Analog Group6

Compareato
Subsystem§
Input Mux

AlIO

A10/B1/C10[ }——
B12/C11[ F—

Analog Group?7

Compareato
Subsystem7|
Input Mux

AlIO

Comparator Subsystem_x, x=1...7

CTRIPxH

Comparator Subsystem x

COMPx HP

Digital

COMPx HN

Filter

<

CTRIPOUTxH

CTRIPXL Digital

VDDA ‘Or VDAC

DAC12
DAC12

COMPx LP

Filter

COMPx LN

CTRIPOUTXL

<

COMP Input
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Analog Interconnect

Di agram (64

—

VREFHIA/ | VDA
VREFHIB/ }H——

VREFHIC
DACA_OUT

Reference Circuit A/B/C
ANAREFASEL
VREFHIA/
VREFHIE/ |
VREFHIC
VREFLO,

VREFLO
VREFLOC

VREFHIA/

VREFHIB/ J---seenmreenneeaanneaans ,

VREFHIC

ADC Inputs
A0~A15

VREFLOA/
VREFLO

VREFLOC

VREFHIA/

VREFHIE/ |

VREFHIC
DACB_OU]

VREFHIA/
VREFH BT Jorrreeeereeresesessssees ;
VREFHIC

ADC Inputs
B0~B15

VREFLOA/
(V21 Ne 1 W em—
VREFLOC

VREFHIA/
VREFH B J-++rereeeeesssseeeeeeeess ;
VREFHIC

ADC Inputs
C0~C15

VREFLOA/
V115 ] 7 SR —

VREFLOC
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Fi gdenal og

AO0/B15/C15/DACA_OUT—
A1/DACB_OUT—

Misc.Analog

AlIO

Temperaturj
Sensor

Subsystem Bl @¢ Kk

A2/B6 [ F—
Col——

Analog Groupl

Compareato|
Subsystem1
Input Mux

AlIO

B3/VDAC ——
B2/C6[ ——
B10/C7[ }——
C2[}—

Analog Group3

Compareato
Subsystem3

Input Mux AIG

A4/B8[ F—
Cilt—-

Analog Group2

Compareato
Subsystem?2

Input Mux AIG

B4/C8[ F——
B11/C9[ ——

C3[}—

Analog Group4

Compareato
Subsystem4

Input Mux AIG

AL5[ F—

Analog Group6

Compareato
Subsystem§
Input Mux

AlIO

A10/B1/C10[ }——

Analog Group?7

Compareato
Subsystem7|

Input Mux AIG

Comparator Subsystem_x, x=1...4,6,7

CTRIPxH

Comparator Subsystem x

COMPx HP

Digital

COMPx HN

Filter

<k

CTRIPOUTxH

CTRIPXL Digital

VDDA or VDAC
DAC12
DAC12

COMPx LP

Filter

COMPx LN

CTRIPOUTXL

<

COMP Input
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Analog Interconnect

Di agram (56

—

VREFHIA/ | VDA
VREFHIB/ }H——

VREFHIC
DACA_OUT

Reference Circuit A/B/C

VREFHIA/ ANAREFASEL
VREFHI

VREFHIC

VREFLOA/
VREFLOB/H
VREFLOC

VREFHIA/
(V2T = 27— ;
VREFHIC

ADC Inputs

5
o
AO0~A15 s
<
C

VREFLOA/
(V215G ] Se—
VREFLOC

VREFHIA/

VREFHIB/
VREFHIC

DACB_OUT]

VREFHIA/
VREFH BT Jorrreeeereeresesessssees ;
VREFHIC

ADC Inputs

5
o
B0~B15 =1
<
C

VREFLOA/
V(]G -/ —————
VREFLOC

VREFHIA/
VREFH B J-++rereeeeesssseeeeeeeess ;
VREFHIC

ADC Inputs
C0~C15

ADC_C

N ndu

VREFLOA/ REFLO
VREFLORJ+++wrereeeeeeeeeeeeeesh
VREFLOC
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Fi gddAenal og Group Connection

COMP Input MUX
COMPK®N._COMPXHPMX
Gx ADCCCOMPKE bf
COMPH
Gx ADCARCOMPKA2 COMPfo’
COMPKP ;/
COMPKFON_COMPXLPMX
Gx ADCCCOMPKPI] 51<
COMPKF2
GXx, ADCAlB:OMPkPSg COMPXLP g
COMPKM
— o}
y g
Gx ADCABCOMPN\__COMPXHNMX T
Gx ADCQ COMPKIN . compxHN
Gx ADCABCOMPKN{_COMPXLNMX
Gx ADCE COMPKNI| — COMPXLN
5
O ( GXADCAB GXADCAR 3
5 AIq) =
3 AIQ(1) >
© | exApce GxADCC/ §
2 AlQ(1)

Not e:

(1) AIO only supports digital input mode.
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Tab8®¥nal og Pins and I nternal Connection
Package Al wagygsnnect e Comparator
) Low
Pin name | Group n\) ofj LoFpg L QFA QFN| ADCIADC ADC| [, |High pdHigh nelLow pojnegat Al O
100 64 56 A B c (HPMXSE ( HNMXSE (LPMXS| ( LNMX
EL)
V R E AA - 25
)
V R E HBH - 26 161 141)
241 (VREFH
V RE H® -
V RE OA - 27 o)
V RE OB - (VREFLl 17| 18D
26Y)
VRE BC - )
Anal og group 1 COMP1
A3 10 13 A3 3 0 3 0 Al O2
A2/ B6 9 12 9 8 A2 B 6 0 0 Al O2
G1_ADC
2 2
All/ B7 18 16 Al1l B7 Al O2
4 4
CcoO Gl _ADC(¢ 19 16 12 10 Cco 1 1 1 1 Al O2
Anal og group 2 COMP 2
A5 35 A5 3 0 3 0 Al O2
A4/ B8 36 27 23 21 A4 B8 0 0 Al O2
G2 _ADC
2 2
Al2/ B9 30 22 Al2 B9 Al O2
4 4
C1l G2 _ADC(¢ 29 22 18 16 C1l 1 1 1 1 Al O2
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SEMICONDUCTOR ‘i

Package Al wagygesnnecte Comparator
. Low
Pin name | Group n|) ggjy LorFpg LQFF QFN|ADCIADC ADC [, |High pqHigh nelLow pognegat Al O
100 6 4 56 A B C (HPMXSE ( HNMXSE (LPMXS| (LNMX
EL)
Anal og group 3 COMP3
B3/ VDAC 8 8 7 B3 VDA 3 0 3 0 Al 02
B2/ Cé6 7 11 7 6 B2 | C6 0 0 Al 02
G3 _ADC
A7 20 A7 2 2 Al 02
B10/ C7 15 14 10 9 B10 C7 4 4 Al 02
c2 G3_ADC{( 21 17 13 11 c2 1 1 1 1 Al 02
Anal og group 4 COMP4
B5 42 B5 3 0 3 0 Al 02
B4/ C8 G4 _ADCA 39 28 24 22 B4 | C8 0 0 Al O2
B11/ C9 13 13 10 9 B11 C9 4 4 Al O2
1 1 1 1
Cc3 G4 _ADC{ 31 23 19 17 Cc3 Al 02
2 2
Anal og group 5 COMP5
A7 20 A7 3 0 3 0 Al 02
A6 6 10 6 A6 0 0 Al 02
G5 _ADCA
4 4
Al4 16 15 Al4 Al 02
2 2
c4 G5 ADC( 17 15 11 c4 1 1 1 1 Al 02
Anal og group 6 COMPE®6

www. geehy. com Page&57



SEMICONDUCTOR ‘i

Package Al wagygesnnecte Comparator
) Low
Pin name | Group n|) ggjy LoFps L QFA QFN|ADCIADC ADC| [\ |High pdHigh nelLow pojnegat Al O
100 6 4 56 A B C ( HPMXSE ( HNMXSE (LPMXSI| (LNMX
EL)
A9 38 28 A9 3 0 3 0 Al 02
A8 G6 ADCA 37 A8 0 0 Al O2
Al5 14 14 10 15 | A15 4 4 Al O2
1 1 1 1
C5 G6 _ADC( 28 C5 Al 02
2 2
Anal og group 7 COMP7
BO 41 BO 3 0 3 0 Al 02
Al10/B1/Cl| G7_ADCA 40 29 25 23 | Al10l B1|C10 0 0 Al 02
B12/C11 32 24 20 18 B12 C11 4 4 Al 02
C12 43 C12 2 2 Al 02
G7 _ADC(
C14 44 C14 1 1 1 1 Al 02
Ot her anal og
DACA
A0/ B15/ C15/ D 23 19 15 13| A0 | B15 C15 Al 02
_0OuUT
DACHE
Al/ DACB_OU 22 18 14 12 | A1 Al 02
_0OuUT
TempSe® d B14

Notef@Afi) er package, for LQFP100, VREFHI B and VREGHBI|ILn d L¥R Edree statme spame imi nt hien ptahde pwehd ;l €
QFN56, VREFHI A, VREFHIB and VREFHI C arlOAt h e/USBFmeen do L@ BE&r e lheh epasth, i whit he YREF

(2For LQFPS8O, Pin20 is VREFHI, Pin2l1 is VREFLDO.
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(3NempSensor is only for internal connection; and does not reach the devm@oevummYn.
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Tab8@®nal og Signal s

Signal n g Description
Al Ox Anal og input poetd wbatiganhabe
AX ADCA I nput
B x ADCB I nput
Cx ADCC I nput
Optional External R ecf heirpe nxAC .V oT h earg
VSSA capacitor on this pin, and n
VDAC
reference can be ditshaeb lreedf.erlefhciet 0O
place at least a 10F capac
DACx _OUT Buf fer DAC output
COMPx _DAC Hi ghevel DAC Output of Compar
COMPx _DAC Lowevel DAC Output of Compar g
COMPX _HPYy PositiveHilghp@e® mparoaft o-Gomparator S
COMPXx _ HNY, Negati veHi golp Wte fo mpfar@dmpar ator 9
COMPx _LPy Positi ve ohsnipdueg @ofmpfar@dmoparator S
COMPXx _L Ny NegativeLowpde €Edbmpfar@damparator S
TempSensd I nternal temperature sen
5.9.2. Analog-to-digital converter (ADC)
The -bli22 precision ADC includes a wrapper and a core. Th
(SOC) and consists of digital cirbeaséscithati confngluo ée -
registers, programmabl e conversion | ogic, an@ml oge s irrcg i
circuits, -amidp omchckeu!l eoni nt erfaces. The core is made up o
sampl i mg/ oSl/dHi) circuits, successive approximation circ
circuits, and other analog support circuits. Each ADC
Mul ti ple ADC are allowed por staenpiledespenud ¢ mtnlepusl y or o

59.21. Main characteristics
(1) Internal reference voltage options of ADC: 2.5V or 3.3V
(2) Single-ended conversion mode
(3) 12-bit precision resolution
(4) External reference is set by VREFHI and VREFLO pins
(5) Burst mode
(6) 16 result registers, which can be addressed separately

(7) 16-channel input multiplexer
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SE

Geehy

(8) 16 configurable SOC
(9) Interrupt
., 4 NVIC interrupts
Configurable interrupt |l ayout
(10) Trigger source
., Software starts i mmediately
., TMRO/ 1/ 2
., ADCI NT1/ 2
., GPI O ADCEXTSOC
. AL PAOMCSOC A or B
(11) All the four post-processing blocks have:
, Saturation offset calibration
., Del ay capture from trigger to sampling
., Set value calculation error
., High, |l owcr amsli zg@groompari sons can trigger
Figdesst ructure Bl ock Diagram
ADCCLK Clock Prescaler | l APBCLK
[rlock Frescaler |
Input_Circuit _ |SOCK 0-15€ o oe—
CHSEL PSR % 3
SOC Arbitration l1530] Ele—
< ACQPS
ADCSOC & Control [15:0] E
v < CHSEL
A ¢ S/H Circuit ConveqFr
ADCING+—0
3 > Vi =t ADCCOUNTERIRIGGER([15:C
ADCIN151*—15 1 D 15) g
T vt 0 E Post Processing
P Min- B IJ) Block(1-4) v
Q S
A 44 w S 3
" SOC Delay[**® Trigger
d Timestamp ¢—Timestamp
VREFE
VREFH ADCRE
Bandgap SULX ADCPRBFFCAL
Reference Circuit
1.65-V Output 1
0?,'3 -V Range) 0 saturate
2.5-V Output

2.5 -V Range)
A

AREKSEL
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ADEBPEXCFFREF

»
Lt

ADCEVT |
Eventlogic| ADCEVTINT |
ADCINTHY
linterrupt Block(1  -4); >
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59.22. Result register mapping

The PPB result register is the calculation result of ¢t
value. When the error correction valueoingromdti eset nct hue
and DMA on specific device series and models. The resul

be read through the APB bus. The CPU and DMA cannot acc

59.23. ADC configuration

ADC ncfo guration is divided into independent control by
foll ows:

Tab8AADC Options and Configuration

Option Configuration
Resolution Not configurable (
Signal mode Notc¢onfigurabhde@sbnbp
Conversion chann SOC | evel

Trigger source

SOC Ilgvel
Sampling window dy

EOC position Modul e | evel

Bur st mo d e

Modul e(ipevel

Clock
Reference voltage Modul e level (ex%¥ern
Not e:
(1) Inthese configurations, writing different values to different ADC modules may result in asynchronous
operation of the ADC.
(2) The low-pin number package may share one VREFHI pin among multiple ADC. At this time, the ADC
that shares the reference pin must be configured with the same reference mode.
Signal mode

ADC supporetnsd esdi nsgilgenaé sded nmesdegltthe input voltage of t
through a pin ADCI MREFWDth reference to
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Pin Voitage

Signal

T

Mo d e

VREFH
ADCI =
ADC
VREFL
VRERL/SSA IL
Digital Output
2n-1 g P
ADC Vin
0
5924 El ectri cal data and timing of ADC
59.24.1. Operating conditions of ADC
Tab8@®perating Conditions of ADC
Parameter Test condi'vIInIrT Ty pivcadlu Ma X1 m Uni
val u valu
ADCCLK 5 62.5 MHz
Sampling rat g 3. 45| MSPS
Sampling window d )
Rs wiaddr 59mg 75 ns
ACQPS AmMRICK()?)
VREFHI External r 2.4 2.5 or Vbpa \%
I nternal r
1.65 Y,
. voltage=3. 3
VREFHI
I nternal r
2.5 Y,
vol tage=2.1
VREFLO VSSA VSSA VSSA \%
VREFHMREFLO External r 2.4 Vbpa \%
I nternal r
0 3.3 Y,
vol tage=3. 3
i I nternal r
Conversion raf 0 5 5 Vv
vol tage=2.1
External r|VREFL VREFH V
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Not e:
(1) Design reference value

(2) The sampling window must have a length of at least one ADCCLK cycle so as to ensure proper

operation of the ADC.

(3) Ininternal reference mode, the reference voltage is driven by the device from the VREFHI pin. In this

mode, users should not drive the voltage into the pins.

The ADC input should be kept bel odw MDA+ &.hI\W.s hiofl dt hveo | AL
VREF of the chip may be interfered with, thus affecting
VREF T™WREFpPI N must be kept below VDDA+0. 3V so VREFtHI ens.
pixceeds this threshold voltage, the blocki YVREEHdcui t
may float to OV internally, resulting in incorrect ADC

59242. El ectri cal characteristics of ADC

Tab8 $ener al Characteristics
Parameter Test conditicNIIrlIrr Typi ¢ Maxim Uni t
val u val u¢ valu
ADCCLK conyv
100 MAPBL K 10. 1 11 ADCCLK
cycl e
External refer¢d 500 Os
. Internal refer ¢ 5000 Os
Powem t i m¢g
Usenternal refer e R
_ _ 5000 Os
switching betweer
VREFHhput 130 OA
I nternal ro N
2. 2 OF

capacitante

External r € ~

capacitante

Not e:
(1} When the ADC input is greater than VDDA, the load current on VREFHI will increase. This will result in
inaccurate conversion.
(2) Itis best to use the ceramic capacitors with a package size of 0805 or smaller. Tolerance of up to
+20% is acceptable.
Tabd9@®C Characteristics
. . Mi i T i M i .
Par amet | Test condition tnbm yptc axi.m Uni t
val u val uq valu
I nternal voétagen -45 45
Gain er -
External refereg N3
~ LSB
Of f set ¢ -5 N2 5
Gain er N 2
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Par amet { Test condition Minim Typic Maxim Uni t
val u val udq valu
bet ween c
Of f set q N
N 2
bet ween c
Gain er Al | ADC hav\WweRHFMhé&th ds g fu
bet ween VREFLO
Of fset ¢ Al ADC hav\WweRHFMhé&th ds g 2
bet ween VREFLO
DNL err >-1 NO. 5 1
I NL err -2 N, o 2
Il sol ati on VRER#H2 . 5V, synchro -1.5 - 1. 5
ADC VRERH2 . 5V, asynchr Not supporte
Tab9®BC Characteristics
Par ameg Test conditions Minion Ty pid¢Maxim uni
val u val u val u
VREFHI!I 2. 5V0GfHZ0WPBLKL from X1)|
=5 0MHz
66. 2
Fetch instructions from FI
S NRY ] dB
enabling CPU Cache and
VREFHI 2. 5VOQfHZnPBLKL from | | £ 3
ADC CLK =50MHz '
VREFHI!I 2. 5V,006ifzi,n ADC1 CLK =
THDY) Fetch instructions firnanrfl 74 .01 dB
enabling CPU Cache and
VREFHI 2. 5V,08&fHizn -ADIC CLK F
SFDR Fetch instructions from FI 7 64. dB
enabling CPU Cache and
VREFHI 2.5V, f iMAPBL KL OfOrkoHz , X1,
=50MHz
65. 6 dB
L Fetch instructions from FI
S| NAD _
enabling CPU Cache and
VREFHI 2.5V, f iMmPBL KL OfOrkoHz , 1 |
58. 6 dB
ADCLK =50MHz
VREFHI 2. 5VOBHZWPBLKL from X1
ADC, ADCCLK =50MHz L&
Fetch instructions from FI '
enabling CPU Cache and
ENOB) VREFHI!I 2. 5VOGBfHZnPBLKL fr om Bit
synchronous ADC, ADCCL 1 06.
VREFHI!I 2. 5VOGBfHZnWPBLKL fr om Not
asynchronous ADC, ADCCL suppo
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Par amg Test conditions Miznim Typi gMaxim Uni
val u val u val u
vDD = 1.1V DC + 100r 5 -
DC to sine (at 1kHz), A
vDD1=1V DC + 100mV 5 -
DC to sine (at 300kHz),
PSRR dB
VDDA = 3.3V DC + 200 5 g
DC to sine (at 1kHz), A
VDDA = 3.3V DC + 200 5 5
Sine (at 900kHz), ADCQC

Not e:

(1) As part of the best practice to reduce capacitive coupling and crosstalk, the IO activity on pins adjacent
to the ADC input and VREFHI pin has been minimized.

59.243. ADC input model

Tabd92Zdi ting Model Parameters

Sy mbol Parameter Ref erence mo Val ue
Cp Parasitic inpu Al Pl ease refer to
External refere
500q
Ron Sampling switec reference
3.3V internal 860(q
External refeaete
12.5pF
Ch Sampling cap reference
3.3V internal 7.5pF
Rs Nomi nal source Al 50q
I n s-endked operation, the input model needs to be used f
so as to determineduhatsampling window

Figddsei nghded | nput Model

ADC Switch Rs

Ron ADCIN
VY 1

Ch_l_ Cp_|_ > VREFJI..; AC

Tab93Farasitic Capacitance of Each Chann

Cp (pF)
ADC channe ™11 e comparato The comparato
di sabl ed enabl ed
ADCI NAO 12.7 15. 2
ADCI NA1 13.7 16. 2
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Not e:

Cp (pPF)

ADC channe The comparato The comparato

di sabl ed enabl ed
ADCI NA2 9. 2 11.7
ADCI NA3 6.9 9. 4
ADCI NA4 9. 2 11.7
ADCI NAS 7.5 10
ADCI NAG6 8.0 10. 5
ADCI NA7Y 7.0 9.5
ADCI NAS 10. 0 12.5
ADCI NA9 8.1 10. 6
ADCI NA1O 9. 3 11. 8
ADCI NBO 7.1 9. 6
ADCI NB1 9.3 11. 8
ADCI NB2 9.6 12.1
ADCINB3™ 125.6 128.1
ADCI NB4 8.8 11. 3
ADCI NB5 7.1 9. 6
ADCI NB6 9. 2 11.7
ADCI NB8 9. 2 11.7
ADCI NB15 12.7 15. 2
ADCI NCO 6. 4 8.9
ADCI NC1 6.1 8.6
ADCI NC2 5. 24 7. 74
ADCI NC3 5.5 8
ADCI NC4 6. 2 8.7
ADCI NC5 5.6 8.1
ADCI NC6 9.6 12.1
ADCI NC8 8.8 11. 3
ADCI NC1O0 9. 3 11. 8
ADCI NC12 4.1 6.6
ADCI NC14 4.5 7
ADCI NC15 12.7 15. 2
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(1) This pin is also used to provide reference voltage for COMPDAC and GPDAC, and includes an internal
decoupling capacitor

5.9.2.44. ADC TiDriaaggr a m

The ADC conversion timing of two SOC in the following ¢
, SOC0O and SOC1 wuse the same trigger
., The round robin pointer points to SOCO0O and i
. When a trigger occurs, no other SOC is conve
., ADCI NTSEaniisgured to set the ADCINTx flag at

SOCO0.CHANSE

SOC1.CHANSE

ADC S+H

APBCLK

ADCCLK

ADCTRIG

FigdBAeDC Ti mi ng

|
| E

I

L

ADCSOCFLG.S0C0

ADCSOCFLG.50C1

ADCRULTO

ADCRULT1

ADCINTFLG.ADCINTx

Old data

Old data

ample n+1

|
s

.__%{___________

Tab94DC Ti ming Parameters
Par ame Description
Duration of S+H window.
At thetbnd window, the value on the S+H capacitor
. value. The duration is calculated from (ACQPS+1)
each SOHGmagondt be the same for differn
Nd e: No matter how the chip clock is set, the val
before the end of the S+H window.
The duration from the end of the S+H wi nAilD@REDUL
tLaT register.
Not e: I f the ADCRESULTXx register is read before
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Par ame Description
) The duration from the end of the S+H window to th
EOC
can startentSwhmsmpdu ng can begin before the ¢
The duration from the end of the S+H window to t
flag has been configured).
I f the I NTPULSEPOS bit i ntnvwiel IADIE€Tdednsiegti sntr wi
|l atched to the result register.
. When the | NTPULSEPOS®Swiblilt bhe cernsitsot nt twith the
I NT
triggers reading of the ADC r esMA torr eignidsitreerc t(lrye at
| SR of read result), read after the resul't i s | g
When the I NTPULSEPOS bit is O and the OFFSET fi el
aeday of OFFSET APBCLK cycles before setting the
trigger DMA when sampling is read
Tab9®DC Ti mi nbgi tf oMo dle2
ADCCLK presca APBCLK cycl e ADCCLK ¢
tntear | tngl at
Prescal PRESCALE talrl) teoc teoc
st algge) stage
1 0 13 11 1 11 11
2 2 23 21 1 21 10.5
3 4 34 31 1 31 10. 3
4 6 44 41 1 41 10. 3
5 8 55 51 1 51 10. 2
6 10 65 61 1 61 10. 2
7 12 76 71 1 71 10. 1
8 14 86 81 1 81 10. 1
Not e:

(1) Please refer to the announcement of "ADC: DMA Reads Outdated Results"

(2) By default, if INTPULSEPOS is 0, t,; occurs within one APBCLK cycle after the S+H window. This can
be changed by writing to the OFFSET field of the ADCINTCYCLE register.

5.9.3. Temperature sensor

The temperature sensor can be used to measure the junct

sensor is sampled through internal connection with the
software. When samplhnesgrt hARDCEempetr ameet tSlkke foll owing r
ti me.

Tabd9@&haracteristics of Temperature Sens

Mi ni m . Ma x i mu .
Sy mb Parameter Test con Typical Uni t
val u val ue

Tace Temperature ac Extern N15 AcC
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Mi ni . M i .
Sy mb Par ameter Test con InlmTyplcal axit my Uni t
val u val uce
referen
Startup ti me
tstart (From TSNSCTL [ E 500 5
S
sampling temper a
tsH ADC sampling ho 450 ns

5.9.4. Buffer digital-to-analog converter (DAC)

The buffer DAC is acamsivetrs adf DA, iDerCal rannadl aln2 anal og ou
can drive external |l oads. It can generate AC wavefor ms
waves, as wel|l as DC voltages. Writi ngnnmedfitawer e ftfe® ctth e
synchronized with EPWMSYNCO event s.

5941 Main characteristics
(1) Resolution: 12 bits
(2) Optional reference voltage source
(3) Can synchronize with PWMSYNCPER
(4) Inx1and x2 mode, use the internal VREFHI

Fi gdBset ructure Bl ock Diagram

SYNCSEL
PWM1SYNCP
PWREYNCPE

VSSA VSSA

PWIBYNCPER

DQ 0 i P DACOUT
DACVALA 12[)3\'2:
DAWAL 1

DQ
APBCLK— ADCCTL
[LOADMODE] VDDA
MODE
1.65V VREFH (x1 or x2)
Internal 0
Reference | 55y | .5 0] DACREF
Circuit 1 VDAC1 —

ANAREFX2P5 | pACCTL [DACREFSEL]
ANAREFCTL[ANAREFXSEL]

59.42. El ectrical data and timing of buffer DAC
59421 Operating conditions of buffer DAC

Tab9 ®perating Conditions of Buffer DAC

| Minimyg T i c Ma x i mu .
Symbol Par amet e Test condi yp Uni
val usg val ue val ue
RL ResistiVe 5 kq
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Symboll Par amet e Test condi Minimy Typic Max 1 mu Uni
val usg val ue val ue
CL Capacitiuv 100 pF
Effective Ri= §k 0.3 VDDAO. 3 V
Vourt .

vol tage”r RL =q 1k 0.6 VDDAO. § V

Reference
VDAC VRIEFHI 2.4 2.5 or Vbpa \Y

voltage®
Note: The typical vaNREFH&Be 3MKRE#H dEOe0dV; whtehre mi ni mum and

measur edVREheEN 2. 5VR&EREO O V.

(1)

under these conditions.

(2)

due to the buffer, the output voltage will not be linear under these conditions.

DAC can drive the resistive loads with a minimum value of 1kQ, but the output range will be limited

Vour represents the linear output range of DAC. DAC can generate voltages beyond this range, but

(3) To achieve excellent PSRR performance, be sure VDAC or VREFHI is less than VDDA.
59.422. El ectri cal characteristics of buffer DAC
TablO&eneral Characteristics
Sy mb Parameter Test conditi Minbm TypljMaxim Uni
val ul val y valu
Resol uti on 12 Bit
Load regul a 0.5 0.5 |mVv/
Burr pul se 0.5 V-n s
Full range of Stable to 2LSB 5
) ) 2 Os
stability from 0.3V to
1/ 4 full scal Stable to 2LSB N
. 1 Os
output stabi from 0.3V to
Slew rate of <con N
Vol tage out pu 7.8 15. 5 V/ O
to 3V
Stability ti me Skl oad 350 ns
(B 1kl oad 557 ns
Reference inpa VDAC VREFHI 160 200 240 kq
External refer 500 Os
TPU Powe®m ti me ~
I nternal refer 5000 Os
Note: The typical vaNVREFH&Be 3MREH EOeOAV ;whtehre mi ni mum and
measur e dWREheIN 2. 5WR&EREO 0O V.
(1) Stable within 3 LSB.
(2) Each active buffer DAC module.
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Tab9®C Characteristics
Sy mb g Paramet| Test <cong Mini mu Typic Max i mu Uni t
val ue val ue val ue
Of f set Mi dpoi n -8 8 mV
Gain Gain @pr 2.5 2.5 FSR perce¢g
Di ffere Correct N
DNL , , -1 NOo. 6 1 LSB
nonl i réla endpoin
I nt egr @ Correct .
I NL _ _ -5 \J 5 LSB
nonline endpoin
Not e:
(1} The gain error is calculated within the linear output range.
(2) DAC output is monotonic output.
Tabl@AC Characteristics
Sy mb Parameter Test condit Minim Typi|Maxim Uni t
val ul val u valu
I ntegral noi sg ~
60 0 OVr m
) 100kHz
OQutput noi
nvrm
Noi se densit) 80 0 f
Qs
SNR Si gthaloi se r g 2. 34373080HKSPY 69 dB
THD Tot al har moni 2.34375kHz, y 80 dB
SFDR| Spur ifowese dynan 2.34375kHz, | 76 dB
Si gthaloi se r at
S| NA ) ) 2.34375kHz, Y 69 dB
di stortion
DC 70 dB
PSRR|Power supply (*]
100k Hz 30 dB
Not e:
(1) VREFHI = 3.2V, VDDA = 3.3V DC + 100mV sine.

To ensure normal operation of the chip, the VDAC pin mt
xceeds this |l evel, the blocking circuit may be activat
nternally, resultingTVWREHBphicno rnmmuesctt bDeA &k eoputt pbuetl ow VDDA+O0
ts nor mal oYRERBpi mnexdéedhet his I evel, the blocking ci
nt ernalVREdaIMmhe dfl oat to OV internally,iaomresarl tDAQ@ duwnt guwunt
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59423. Buffer DAC Diagram

Figdmef fset of Buffer DAC

4000
——— Ideal DAC Output]

Actual DAC Outpu

\

3000

2000

DAC Output (LSB)

Vi |
1000 ////
— Codg 2048

0 ‘ >
0 1000 2000 3000 4000
Programmed DACVAL (LSB)
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Fi gdBxain of Buffer DAC
A
4000 S
——— Ideal DAC Output
Actual DAC Output / TTUA T
) ‘
o 3000
=
é_ Actual Ideal
5 Gain Gain
O 2000
O
<
(m)
1000 /
0 » Codg 373 | Code 3722
0 1000 2000 3000 4000
4
| Linear Range (3.3V Reference)
Programmed DACVAL (LSB)
Figd®e nearity of Buffer
A
4000 [ Endpoint Corrected Ideal Linearity
——— |deal DAC Output
— — Actyal DAC Outpyt /
o 3000 P
:]/ B
5
g .
3 2000 -~ '
S) / TN
< \ T Linearity Error
a \\ [~ TR
Y 4
1000 /
0 —P Code 373 | Code 3722
0 1000 2000 3000 4000
< |
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5.9.5. Comparator (COMP)

Each COMP system includes two-btcompacCatows, dt gotaef & & he
generator .

As shown in the figure below, the comparator uses " H" t
each modul e. Each comparator can generate a digital out
i nput is greatert hdhamedadtei weolitraget .onThe positive input
external pins, while the negative input is-bdrti DAIC. b Eae)
comparator output wild!/ pass thrbaughnarpmogeammabpeeddgi
If filtering is not needed, unfiltered output can be u:

The ramp generator circuit canbibt DA@dv aHbiugehbdeéfr ot he he 1
Compariant otrhe subsystem. Each COMPTMmedal ewbasut woteseuapat
PWM module or GPI O pin after passing through the digit:a

Fi g50OMP Connection

Comparator Subsystem x

COMPx_HP _ CTRIPXH— R
COMPX— N A Digital CTRIPXH PWM X BAR PWMs
X ; Filter CTRIPOUTxH  CTRIPXE—
VDDA/VDAC
DAC1% xH—
CTRIPOUT Output X BAR GPIO Mu
DACLP CTRIPOUTX—
CoMPx_.N Digital CTRIPXL
- | X
cOMPx_LP + Filter CTRIPOUTXL
Note: | n t h7e, faingdurneo,t xad41l packages have all COMP pins. Please

Connection

5951. El ectriadl tdamt agaof COMP

59511. Electrical characteristics of comparators
Tabl@®@El ectrical Characteristics
Sy mb Parameter Test con(lvIInIm Typi ¢ Maximu Uni t
val u val u val ue
TPU Pow®m ti me 500 Os
Range oanfpar ator
0 Vbba \%
( COMPI Nx x)
Low comm
Of f set error bl mode, wi t 20 20 mV
i nput set
1x 12
Hysteftldsi s LSB
2 X 24
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3 x 36
4 x 4 8
Step res 21 60
Response timaat Sl ope r es ns
from COMPI Nx i n (1.65V/ 26
50 ns
(8. 25mV/
PSRR Power supply r Up to 25 46 dB
CMRR| Commemode rejec 40 dB

Not e:

(1) COMP DAC is used as a reference to determine how much hysteresis is applied. Therefore, hysteresis
will vary with the COMP DAC reference voltage. Hysteresis applies to configurations of all comparator
input sources.

To ensurepeomamalon of the chip, the COMP input must be

i nput exceeds the threshold voltage, the internal bl oclk
i solated from the externale prientsurumst itlo thbheel cew ttehren atl h rpe snh
period, the internal comparator input wil/l be in a susfy
approximately 0.50s. After that, the compagabartmayvat ¢

i nput by other comparators.

Fi gondxf fset of COMP Comparators Based on

Input Referred
CTRIPx Logic 1 Offset
Le‘\(el I

0

|
|
|
CTRIPx :
|
[
|

|
COMPINxN or DACxVAL

v

COMPINXP Voltage

Fi gb2OMP Comparator Hysteresis

Input Referred
CTRIPx Logic | Offset |
L(a‘\(el I I

A
A 4

<
«

CTRIPx

A
Y
\ 4

0
| |

COMPINXN or DACXVAL

v

COMPINXP Voltage
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Tabl@2OMP DAC Static Electrical Character
Par amet ef Test cond Mini mu Typicall Maxi mum Uni t
val ue
COMP DAC ol ! nternal 1 0 Vboa \Y
range External r 0 VDAE)
Static ofs 25 25 mV
. . FSR
Static d&i -2 2
percent
Static DI Corrected >-1 4 LSB
Static | Corrected -16 16 LSB
Stabilize
Settling |afterafgeél 1 Os
changes
Resol uti ( 12 Bit
Errors ca|
comparator
COMP DAC o
] or COMP DA 100 100 LSB
inter f(é@ke )
changes wi
same COMP
COMP DAC
) 200 ns
interfer@hiq
VDAC referl When VDAC
2. 4 2.5 or Vbba \%
vol tage as the re
When VDAC
VDAC I(¥®ad 6 8 10 kq
as the re
Not e:
(1) It contains errors based on the comparator input.
(2) During a period of time after the comparator trips, there may be interference errors in the COMP DAC
output.
(3) Each active COMP module.

(4)y When VDAC>VDDA, the maximum output voltage is VDDA.
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595.12. COMP Schematic Diagr ams

DAC Output (LSB)

DAC Output (LSB)

www. geehy. com

FigbBSet atic Offset of COMP DAC

Ideal DAC Output

A Actual DAC Output
4000
3000
2000
1000
i Offset Error
0- >
0 1000 2000 3000 4000
Programmed DACVAL (LSB)
FigbAa&static Gain of COMP DAC
Ideal DAC Output
A Actual DAC Output
4000 [T T T -
3000
Actual Ideal
2000 P Gain Gain
1000
0 T

0 1000 2000 3000 4000

Programmed DACVAL (LSB)
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FigbBsetatic Linearity of COMP DAC

Endpoint Corrected Ideal Linearity

— Ideal DAC Output

A Actual DAC Output

4000
)
3 3000
= e
3 2000 7 I i
(@] /‘, ‘\\ //,”5” ,,,,,,,,,,,,,,,,
< : \ / Linearity Error
a | P ”W"f ,,,,,,,,,

1000

0 >

0 1000 2000 3000 4000
Programmed DACVAL (LSB)

510. Contr ol peri pheral s

5.10.1. Capture (CAP)

The capture is used in systems for accurately timing t1l
or current amplitude fromviohe adjet seanpolre a@aode measwuer t |
of the pulse sequence signal, and the el apsed time bet\

of the speed of rotating machinery through the toothed
5.10.1.2.Mai n characteristics
(1) 128:1 input multiplexer
(2) Event filter prescale
(3) 4 32-bit event timestamp registers
(4) Capture up to four timestamp events at a time
(5) Capture the timestamps in a four-depth circular buffer through continuous mode
(6) Used in edge polarity selection for up to four sequence timestamp capture events
(7) Canrespond to any of the four events and generate interrupts
(8) Differential (Delta) mode timestamp capture
(9) Absolute timestamp capture
(10) Independent DMA trigger

(11) CAP can be configured as a single-channel PWM output (when CAP is not used for
input capture)
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(12) Type 1 CAP additionally has the following functions compared with Type 0 CAP:
WRPRT protection (already added to key regi ¢
l nput mul tiplexer
- Select the capture IiBEQTLGoIUNRET SElc]o rdii tn;g
pl ease refer to Multiplexer Configuration.
Modul o counter status bit

- In Type 0 CAP, the current state of the mo
in Type 1 CAP, the ECCTL2[ MODCNTRSTS] bit
rgei ster to |l oad in next capture event.

Event filter reset

- Reset can be used for initialization and d
filter, and any pending interrupt flags ca

ECCTL2[ CTRFILTRESET] bit.

DMA trigger source

- CAPxBMis a DMA trigger. The DMA interrupt
(x=1... 4) through ECCTL2[ DMAEVTSEL].

(13) Each CAP channel has the following functions:

128:1 input multiplexer

Connect the capture-BARut wusing the input X
I n APWM mode, -BtAlRes ocuatmpfuitguxr ed as out put

|l nput capture signal prescal e

Select the independent edge polarity (rising
4 2t timestamp registers

32bit counter

A f-ouder sequenrdcecrou(noedruy)l osynchrewnenrted, wi t h
rising/falling edge of the CAP pin

WRPRT protection

I ndependent DMA trigger

I nterrupt function for any of the four capt.
I't can reset the modul o counters, event fil!
Control the continuousrdadpnels traimpg chawpftfuare i n
The status register of the modul o counter i :
modul o counter

Trigger the compare registerdi(Mmewd abnpt ) e ¢
capture

(14) Function description of APWM mode:

Two -BBi2t di gital comparators can be used to c
Capture register 1/2 can be used as a cycl e
(when capture register 1/2 is not wused in Cj/
Doubl e buffering is empkegmenheted3lbdi (aAPRBpaDI
registers), and the contents can be transmi:t
counter is triggered or immediately transmi:!t
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During initializatioepegiwtiete,twomparieotdheaamt

copy the initial value to the shadow value.

sSsubsequent comparison and updating in oper at

Il nstant mode: I n APWM mode, when wagdgitstngr t o

1/2), the same value wil/ al so be written t

Write to the capture register 3/4 and call
(15) Interrupt event:

CTR=PRD

CTR=CMP

., CEVTx (x=1. 4)

., CTROVF

Fi gbB>AP St rBlcdak eDi agr am

source

Other input

HRCAP module

¢—— HRCLK
CAP_HRCAL (PINT
channel mapping)

ECCTLO|
[INPYTSEL]

Capture pulse

Event
prescaler

CAP_CTRL2[SYNCGEMNCSESWSYNC

HRCTRL[HRE]

Select
polarity

y CTR[B31]
o | CTRPHS 3B 1673
Synchronous, 2 phase register
output a? TSI():TR OVF—— CTR_OVF
Synchronous—p 32-bit
Yot F | counter RSRM‘
LD4
ECCTL1[CAPLDEN,CTRRSTxi—»] 732

'

Event
qualifica
tion PRD[031]
C?Snnm‘lous
APWM mode CTR=CAIP géé‘gljé ——»MODCNTRSTS
CTR=PRD
ECCTL2[DMAEVTSEL]
Output
S s
CTRO31]—¥ {74} Capture event DMAtrigger interrupt
1/2/3/4 u
CB/Tx
CTR=CMP—————( I{lerbt .
CTR=PRB———"| andflag [~ CAPx (PINT channel mapping)
CTR_OVF———»{ control
ECCTL2[CAP/APWH—¥
Not e: HRCAP submodul es are not avail ableescsonlati o6ARPuUMmMbdpl es e
hardware are not executed.
5.10.1.2.El ectri cal data and timing of CAP
Tabl@BAP Timing Requirements
. . . . T i g Maxim .
Sy mbo Par amet e Condi ti Mi ni mum val yp Uni
valu val u
Asynchrd 2t €co
Collect in
t wcar) ) Synchro 2t €co ns
wi dt h
Wit hibpg 1d(scowl(osw
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Sy mbo Par amet e Condi ti Mi ni mum val

Typi ¢Maxi m

uni
val u val u

gual i fi

Tabl@@AP Switch Characteristics

Sy mbg Parameter M\i/‘::? Tvyapliuc Ms;:r uni
tw( APWM) Pul se duration, high/1lo 20 ns
Notes: Supplementary instruct iiomtserfrowp tushea nd!| iimg ec hraurpa cst: e rDuset
G32R5xx, it is not recommerted@l earuPentdthaeagsgsaemment in CAP
progr ams. I f this statement is used, it maypbegirmmoesiebluéei Do
frequency capture. 1 f it is not used, there will be no such

5.10.2. High-resolution capture (HRCAP6-HRCAP7)

According
resolutio

to the CAP structure block diagram, -the HRCAI

MR CAPPt mmoad u(l® has higher accuracy in measuring

modul e. HRCAP supports the following functions:
., Measure and scan the distance or sonar
., Measure the voltage on the isolation boundarl
., Measure the flow rate
., Measuriensth&nt aneous speed and instantaneous
., Measure the HR period and duty cycle of the
., Capacitive touch application

5.10.2.1.Mai n

characteristics

(1)  Absolute mode pulse width capture

2) C

apture the pulse width in non-high resolution or high-resolution mode

(3) Capture mode:

5

Continuous mode
Single mode

(4) Hardware calibration logic (used for precise high-resolution capture)

(5) In continuous mode, the pulse width capture results support four-level cache

(6) Interrupt is generated on the rising or falling edge

(7) Calibration (offline execution is not required)

(8) Improvement of Type 0 HRCAP:

5

www. geehy

The usage of HRCAP is consistent with CAP

HRCAP enhancement function is added in CAP
asynchronousI|APBCaALKll Ur edchet HRCAP enhancement

al | CAP hardware can be accessed, but t he

cannot be used due toAPBeKsyBabhoHWHREZAPIi snb
al so includes a capture whamnelal (ibmaadadint ib
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(9)

The HRCAP enhancement f un

The integers

Simplify the

and deci mal s

calculating deci mal s

cali bration

- HRCAP is always valid

- Al ways execute calibrati
of calibation

- The software

costs for ¢

Each HRCAP channel has the following functions:

Dedi cated cal
HR calibratio
Alhlar dwar e of

used

ction can

be

are packaged

scheme

on in the

nt o

backgrou

alibration i

i bration interrupt

n

|l ogi c

corresponding CAP

Fi gBmMmeRCAP Structure

S

Bl ock Diagram

Other input
source

HRCAP input

HRCAP module

[+— APBCLK

l—— HRCLK
CAP_HRCAL (PINT

CAP_CTRL2[SYNCEMCSESWSYNC

Q@ %TRPHS 3Bit

Synchronous, 3 phase register
output ¥ =
Synchronous—» S
input B

ECCTLO

[INPYTSEL] HRCTRL[HRE]

Capture pulse

Event
prescaler

Select
polarity

[ APWM mode
|

CTR=CMP

-CTR=PRD
CMP[031]——| Sot
PRDI031]—— PWH capiure

CTR[O31—¥

ECCTL1[CAPLDEN,CTRRSTx}—¥

132

TSCTR  OVF——» CTR_OVF
32-bit

counter RS n—‘DE"a mode

CTR[031]

channel mapping)

Event
qualifica
tion PRD[031]

ECCTL2[DMAEVTSEL]

]

'

Continuous|

ISingle

capure | ——»MODCNTRSTS
{72} control

Capture event >
1/2/3/4
CB/Tx

—CMP——»| Interrupt
CTR=C trigger

CTR_OVF————¥| control
ECCTL2[CAP/APW———»|

CTR=PRB————* and fiag [ CAPx (PINT channel mapping)

DMAtrigger interrupt

Not e: HRCAP submodul es ar

hardwareeneeuned.

e

5.1022.El ectri cal data and

redu

not avail ableescsonlati o6ARPuUMmMbdpl es e

timing of HRCAP
Tabl@BRCAP Switch Characteristics
Par amet € Test cond Mitni m Typical val Max 1 m Uni t
val ug val ug
Il nput pul 110 ns
S Me as ur e mg .
Accuracy Y99 ) N39O0 540 ps
duration
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N450 1450 ps

Measur e mg

duration

Pl eassder to the
Standard ¢ "Standard Dev

Characteri st

Resol uti 300 ps

Not e:

(1) The value obtained using the 100PPM oscillator; the oscillator accuracy directly affects the accuracy of
HRCAP.

(2) Use the rising-rising edge or falling-falling edge to complete the measurement.

(3) Due to the difference between VIH and VIL, the edges with opposite polarity will further reduce the
accuracy. This impact depends on the slew rate of the signal.

(4) The accuracy is only applicable to measurements that undergo time conversion.

Fi gbB8eRCAP Accuracy and Resolution

= Accuracy >
HRCAIfPs Mean
2 \\x
3
8
°
o
E
3
@
<
E): Resolution ( Step Size)
T \
‘ H
L1 | ‘ | |1
. <«—Precision (Standard Deviation ) ———
Actual Input Signal
HRCAP has some changes in performance, and its probabil
foll owing ter ms:

Accuracy: The bteitmee edni ftfheer einncpeut si gnal and t
di stribution.

Accuracy: The width of the HRCAP distributic
deviation.

Resolution: Minimum measurable increment

5
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Fi gb®kRCAP Standar d &cetva rait 9 toinc Lhar

Typical Core Conditions —..—
Noisy Core Supply

2 7.4
1.8 S = 6. 66
1~ s B
1.6 xd 5.92
./

14 v 518
2 / 2
~ (]
c / / E'),

S 12 ' 4.44
© c
= h o
> / =
2 . g
E 1 37 8
B / °
© h @
n / °
0.8 . 2,96 §
! n

/
0.6 - 2.22
/
0.4 // 1.48
0.2 0.74
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
Time Between Edgeéns)
Not e:

(1) Typical core condition: All peripheral clocks are enabled.

(2) Noisy core power supply: During the measurement period, all core clocks are enabled and disabled at
a fixed cycle. This will cause a swing of 18.5mA to the 1.1V power rail during measurement.

(3) Fluctuations in the current and voltage on the 1.1V power rail can cause an increase in the standard
deviation of HRCAP. It is important to ensure that the 1.1V power supply is clean, and the internal
interference events (e.g. enabling and disabling the clock trees) have been minimized when HRCAP is

used.

5.10.3. Pulse width modulator (PWM)

PWM peripherals are key elements for controlling many
i ndustrial equi pmente.s RWM eClaadses clompddewx pul se width wav
overhead. Some highlights of PWM Class 4 modules incl uc
generation, flexible synchronization scheme, advagced |j

functi on.
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Fig6mSet ructure Block Diagram for I nterconnection bet

DCXETL soc events ————»]
TBGRDIR ———»{

PWMXSOSnal Seectand ADCSOCAQ

TBARCMPA stretch for
TBARCMB ———] PWMxSO6Bnal external ADC ADCSOCBJ
TBORCME ———¥ ETRG

TBIRCMD ———
TBARO or TBARTBPRE—

TBARO — ] PWMINTR

TBARTBPRE—

B
TBPRIShadow 24€
[_TBPRDACtive F 24€ TBPRDARE  HRPWM TZIn to TZ 3n signal ———|
BORTEPRD EMUSTORignal ———»|
TBARTBPREM
DCXEMIT sync 16 bit Counter Ug Down [—TBCT: CLOCKFALIsignal ————»{
o o—p|
PWABYNCI or CALIBDO! QEPXERRsignal ———»
TBCTLSWFSYNC TBARO TBARO —— |
TBARActive [ 166 TBARDIR DCXEVTjorce events ————#|
DCXEVTynt events ———»|
Tlﬁ bit
[TBPHSclive F 226 —»] TBPHSHRSE — TBPHSHRSE = PWMTZINT
AQ TBPRDARE
CMP -
CMP/Shadof 24€ HRPWM
[_cMPmctive 246 CMPARRBE ——» HRPWM

TBCTECMPA T
TBCTI PWM | DB }—-{ pC ’:: —> PWMxA

> PWMxB
CMB ShadoW 24€

[cmB Active F 246 CMEHR _8€ > HRPWM

TBCTECMB

TBCT

CME ShadoW 24€

CMe Active I 24€

PWNBYNGH .
31
TBCTRCME TBCTLSWFSYNG SYNCOUT

TBC SYNCOSELX
— o——or
CMB Active [ 24€ Disable ——»|00 TBCE:CJP % ——» PWMXSYNCO
TBCTROMPG——H{01 1
TBCTREMPB——#{10
Reserved——»{11

Note: These events are generated by thecPWHidggibak heomMRaPil &N

FigedPeWM Trip I nput Structure Block Diag

TBCLKSYNE——»|
PCLER TECLKSYjle———»|
PWMPWMCE——|
PCLER] PWNx———»|
Reserved—— TRIAL3
ECCERR—»| TRIPL4 INPUS—>]
SOCA ADC Select ADCSOCAO SDF
VFEFLG——(TRIALS _
INPUTL: 14 ———»| socl Select ADCSO
QEPERR——» T2
COMPPWMH———
CLKFALE——»{T5
COMPPWME————|
EMUSTOP——»{T5
COMPOUTH———>
ADGEVY ———»| ITRIRY
CAR_OUF———»| ITRIFS PWM
PWM-BAR
SOFLK_COMPH———| ITRIFT
SOFLK_COMPE———»| ITRIFB PWMSYNCRER { DAC
SOFLT_DRINF———»| |TRIFD comp
Blanking Wind
EXTSY®UF—>| TRIPLO
ADCS@E———»| TRIRLL
CLAHALF——| TRIPL2
TRIRL3
INPUT1-16]
INPUT. T2, TRIRL CARI2/3/4/5/6/7
» Other Source: g
NPy T2, TRIR2
NP3 B, TRIB
INPUT
INPUS
INPUB
GPI00 (—] s NPUT
Asynchronous — - INPUS EXTSYNCI'
Synchronous | ... INPUB PWM and CAP Sync Chai
Sync+Qual (—NPUB INPUB EXTSYNCI
GPIO y[(F— > Input X -BAR INPUD
INPUTO
— XINTL
INPUT1
XINR
INPUT2 o PINT
INPUT3 e
e » s |
INPUTS
INPUT6
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5.103.1.Contr ol peripheral synchronization
PWM and CAP synchronization chains ambdHaoawesyo€thtboeri zgtit e

Fi géesst ructure Block Diagram for Synchronizat:i

CARSYNCIN
PWASYNCE—» 000 PWMBYNCO
PWASYNCE——»] 001 CABSYNCO
PWIEYNG 010 EXTSYNC———»{  PwM PwM |—> Pwm

——» cae cAe |—» caB
Reserved——|other

EXTSYNCH——>» 101 PWASYNCIN

EXTSYNZH———> 110 \k

PWMYNCE— 000 PWABYNCO

Reserved—|other
CARSYNCIN —h| PWM PWH/ I—Pl PW§/
EXTSYNC+—» 101

EXTSYNEZ—> 110

PWASYNCE— 000
PWASYNCES—| 001
PWRSYNCE—» 010 CARSYNCO
Reserved—» 011

—» canr cAB |
CARSYNCE&—» 100 PWRSYNCIN

EXTSYNC+——-P 101
EXTSYNZH—— 110

PWASYNCEO—» 000

Reserved—» 111
PWABYNCEO—>{ 001 PWREYNCO
Reserved———| mher—bl PWWM PW8/
CABSYNCIN EXTSYNC+——{ 101

EXTSYNZ— 110

PWASYNCE&—» 000
PWASYNCEO—> 001
PWRSYNCE&—> 010
R SYNCOUT

eserved—» 011

—{ cas |— car
CABRSYNCE— 100
EXTSYNCH—P PWMYNCGEO— 00
Lot PWASYNCE—01 8 PLLSYSCLK Cycl¢ EXYSYNCO

EXTSYNZ— 110 PWRSYNCO—{ 10 Pulse- Stretched
CABSYNCE—» 111 Reserved—»|11

5.1032.El ectri cal data and timing of PWM

Tabl@BWM Ti ming Requirements

. . . . Max i m .
Symbol Par amet e Condi ti Mi ni mum val val u Uni
Asynchro 24 (PwMcLK) -
Synchronou Svnchr on 2 -
tw(syNcCI N) | . y d(PwmeLK) Cyecl
pulse Wil withinpe
o 1d¢pwmck it Qsw) -
qual i fic

Not e:

(1} For the description of input qualification parameters, please refer to the table of "General-purpose
Input Timing Requirements".
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Tabl@PWM Switch Characteristics
Sy mbo Parameter Mitni my Maxi my Uni t
val ue val ueg
tw( PwM) Pul se duration, high/ 1l ow 20 - ns
tw( syNncouy Synchronous output pul Atc (APBCL - Cycl
Del ay time, from jump input
P WM
Del ay time, from jump input
td ( P2wm) - 35 ns
P WM
Del ay time, from jump input
P WM
Tabl@Bnput Ti mregneRégufor Trip Area
Sy mb Parameter Condi ti Mi ni mum v MSZ:T Uni
Asynchro 1d4(pwmcLK)
tw (|Pulse duration, 1o Synchron 2d(pwuct k) Cycl
Withibpe
o 1d(pwmct k)t osw)
qgual i fic
Not e:
(1) For the description of input qualification parameters, please refer to the table of "General-purpose
Input Timing Requirements".
Fi g6PeWM -HAi Characteristics
PWMCL / \ / \ m / \ / \
|
|
I AN
PW) X X1
H—Pltd(Tz-vaw
| |
:‘_tV\(TZ_’l
TZr1(2) !
Not e:
(1) PWM refers to all PWM pins in the device. The state of the PWM pin after TZn is set to a high level
depends on the PWM recovery software.
(2) TZn: TZ1n, TZ2n, TZ3n, TRIP1 to TRIP12
5.103.3.El ectri cal data and ti mi for start of
Tabl@Switch Characteristics for Start of
S M i .
Symbol Parameter Mi ni mum axtm Uni t
val u
tw( ADcsocL) Pul se durati abCSIO€wOIhe 32T APBCLK Cycl
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Fi g6deDCSOCAO or ADCSOCBO Ti ming

t(ADCSOCL

ADCSOCAON or ADCSOCBON \ ! I/

5.10.4. High-resolution pulse width modulator (HRPWM)

5.1041.Mai n characteristics
(1)  The minimum allowed HRPWMCLK frequency for HRPWM is 60MHz
(2) It can be used to control the duty cycle and phase of PWM signals
(3) Capable of extending the time resolution

(4) Dead zone high-resolution control
Al l ow control of REDy alned dIEDc kd ua g enrga thiad rf

(5) Allow enabling high-resolution switching for PWM output

(6) High-resolution control of the PWMxB signal output can be enabled by flipping the
PWMXA signal output

(7) Applied to the outputs of PWMxA and PWMxB (signal paths A and B of PWM)

(8) Self-check the software mode
This module is used to checgk ct,het hoapie riast,i ocrh e
it is running as designed

(9) Implement fine edge positioning or time granularity control over PWM signals by
extending CMPA, CMPB, and TBPHS registers

(10) Allow high-resolution control over the PWM output signal's high-resolution period, duty
cycle, and phase on the devices with PWM modules

5.1042.El ectri cal data and timing of HRPWM

TablXkBi ghesol ution PWM Characteristics

Paramet er Mi ni n TypchaX|mUni
val u valud valu
Mi ceddge positioning)(HRP) 5 150 310 ps

Note: Applications using the HRPWM characteristics should us:¢

software functions.

(1} The HRP step size reaches its maximum value at high temperature and the minimum value of the
voltage on VDD. The HRP step size will increase with the increase of temperature and reduction of
voltage, and decrease with the decrease of temperature and rise of voltage.

5.10.5. Quadrature encoder pulse (QEP)

The QEP peripherals include the following main functio
Programmabl e input authentication for each |
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Quadratur e

Posi ti

decoder

on counter a

uni t

nd

(QDU)

control uni t

Quadratuceperdge usipded omed dDwWwr ement

(PCCU)
( QCAP)

o, Unit time base (UTIME) for speed/ frequency
., Watchdog timer (QWDOG) for detecting stall
., Quadrature mode adapter ( QMA)
Fi g6BEP Structure Block Diagram
QEPModule QEINT
CLR N
QFRC
=1
* i — R
5 registers \
QEPXENCLK L= ,Q,Ei ,T, !
APBCLK—bo— o—b[ ]
e | nterrupt > —>»[ PINT |
QEPXA ——————» gEEx: pese pccu
QEPXIN—»| PHE
QEPX ——*| QEPXIOUT S Data bus CPU
GPIO MU QDU
QEPXNDEX —————¥ QEPXIOE—| Q——»| QCLK———¥
QEPXSHN— QDIR—»|
QEPXSTROBE—¥ QEPXSOUF QDIR——¥ UTOUF—>|
QEPrsoE—] Qo] o] qce
wmm
[ocaperi—
[ OEPUNITTVR—UTOUS QCAPCTL
5.105.1.El ectri cal data and timing of QEP
Table@QEP Ti ming Requirements
. . . . Ma x i mu .
Sy mbo Par ameter Condi ti Mi ni mum va uni
val ue
Asynchro
o 2d(APBCLK)
) Synchrd
tw( QePP QEP input ¢ - - Cycl
Withibpe
o 2 [ hrediud obw
guali fic
Asynchro
) ) ) 24d(AaPBCLK)
Hi ghevel time q ‘P?Synchrd
tw( 1 NDEX - - Cycl
nput Wi thinpe
N 24 (apsrcwdy 1 Qsw
qgual i fic
Asynchro
] o 24d(AaPBCLK)
Lowevel time o ‘PSynchrd
tw( 1 NDEX - - Cycl
nput Wi thinpe
N 24 (apsrcwdy 1 Qsw
qgual i fic
Asynchro
o 24d(AaPBCLK)
_ _ ?Synchr g
tw(sTros| Hi dhevel ti me o - - Cycl
Withibpe
L4 2¢ (Aapsrcwd) | Qsw
guali fic
Asynchro
Lowevel time o (3 24d(AaPBCLK)
tw( sTrROB Synchrdg Cycl
nput . .
Wi thibpe 24 (apBrcwk) | Qsw
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. . . . Ma x i mu .
Sy mbo Parameter Condi ti Mi ni mum va val ue uni

qual i f% ¢

Not e:

(1) For the description of input qualification parameters, please refer to the table of "General-purpose

Input Timing Requirements".
(2y For the restrictions in asynchronous mode, please refer to the table of "Device Errata".

TableQEP Switch Characteristics

Mi ni . .
Sy mbol Parameter Maxi mum v Uni t
m val

Del ay time, increment
td( CNTR) xi n 5d(aprBCLK) Cycl
counter

Del ay ti me, from QEP in
td( POWT) QEP S 7Td(aPBCLK) Cycl
output o¢tompaiitson

5106. Fp filter module (SDF)

SDF is an advanced digital filter designed for motor c
channel s. I n motor control applications, t henseenti napnudt c 't
resolver position decoding, and each input channel can
Delta modul ator. I't is equipped with four programmabl e
precisely adjusd edi g malmepertoowesgsiorug requirements. Beside
comparator as a secondary filter, which cantigméeckly per

monitoring of overcurrentrasnsi ngdeetcectriean,ofandgdi gealos
5.106.1.Main characteristics

(1) SDF has four independently configurable main filter (data filter) units:

, The filter module can be enabled or disabl et

., Four types of filter options are provided, I

., The oversampl iDODgGER)atod (GBRddata filtering un
256,

., Four independent filters can be synchroni ze:q

PWM signal ;

(2) The SDF module contains four independently configurable secondary filter (comparator)

units:

., Abl epetrd orm cross detection of high values,
., Four types of filter options are provided, i
., The oversampling rate (OSR, DOSR) of the cor
32;

(3) The SDF module has 8 external pins, including four data input pins and four clock input

pins:
., The data input pin receiDedd adata signal s fr
., The clock input pin recebDeksarl ock signal s f
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(4) PWM signals can also be used to generate the modulator clock required for Sigma-
Delta modulator;

(5) The data filter unit is equipped with a programmable FIFO mode;

(6) SDF allows use ofPWM signals as the source of synchronous data filter channels;

(7) SDF supports different modulator clock operating modes to meet different application
requirements:

Mode O0: The
Mode 1: The
Mode 2: The
clock signal
., Mode 3: The
Not e: I't i s necessary

width requirememt

www. geehy. com

to

clock frequency of the modul at o1
clock frequency of the modul at ol
modul ator data adomdeédh ga dMaintcihersa
s

clock frequency of the modul at o1

avoid noise at the SDx_Cy input ter.|

asvhoo wdl dh obies emeitnt(etr f erence) .
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Fi g6BseDF Structure Bl ock Diagram
GPIOMUX
ETRFLG[SOCA][SOCB] SDx_DV2/3/4 SDxi_ C12/3/4
A i
| Sigma Delta Filter i
| Tttt el ettt ittt 1 |
L Filer Module 1263/4 | |
| |
[ o
| |
! | ‘ Input Control ‘ : |
Lo Lo
. B
P b
| i Y ! i
: : Data Filter (Primary) Comparator Filter (Secondary) : :
N B
| |
. ot .
| |
o [ aeest N
b ___ ] 1o e ____1
! SDyFLTx | SDyFLT |
| [COMPHA] | [COMPL] :
| vYy !
; R :
|
|
|
i AV4 4 A |
| |
! Register Map Interrupt Unit i
| |
I H ______________________ I O I .
SDyFLTx SDyFLTx SDyFLTx
[COMPHB][COMPHA] [COMP]
Peripheral Frame 1 4 A A
CAP
SDyiE%fe [SDDRyl',:\ILT]TX
NVIC
! SDyFLTX[DRINT]
DMA
5.106.2.El ectri cal data and timing of SDF
Define SDF operation with asynchronous GPI O by setti
Tabl2eSDF Ti ming Requirements when Asynchronous
Symbol Par ameter Mi ni mum v| Maxi mum v| Uni
Mode O
tc (spc) Mo Cycle ti me, S Dx 40 256 APBCLK ns
tw( sbc) mo Pul se duration, SD 10 tc (spcymMoO ns
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Symbol Par ameter Mi ni mum v| Maxi mum v| Uni
Valid set time of S
ts u ( SEBICH) MO ) 5 ns
becomes high
Hol ding time of SDX
th ( spsBD) MO 5 ns
SDx_Cy becomes |
Mo d e
tc (sbc) M1 Cycle time, SDx 80 256 APBCLK ns
tw( spc) M1 Pul se durathiogh IS® 10 tc (spcyml ns
Val id set time of SI
tsu(sesmcL) M1 5 ns
becomes | ow
Val id set time of SI
ts u ( SEBICH) M1 ) 5 ns
becomes high
Hol ding time of SDX
th ( spspD) M1 5 ns
SDx_Cy becomes
Hol ding time of SDX
th ( speBD) M1 5 ns
SDx _Cy becomes |
Mo d e
tc (sbD) M2 Cycle time, SDx 8 ctarPBCLK) 2 0c(hpPBCLK) ns
tw( SDDH) M2 Pul se duration, SD 10 ns
SDx _Dy | odhygr pil e r e
where the I ong puls
the |isted minimum
tw(spp_LonGg_kgl Long pul se is define )
) ) ( NctarditQ). 59 ( NctarbdLk) O ns
) M2 and it is the full
clock cycle.
For any integer bet
requi rmusetntbe met
SDx _Dy short pulse
|l ow pulses (SDD_S
SDD_SHORT _L) . tw( spp_ LENG) tw( spp_LbNG) +
tw( SDD_SHORT) ) ) ns
Short pulse is defin tc(APBCLK) tc(aPBCLK)
and it is half the
clockecyc
SDx_Dy | ong pul sg )
tw(spbb_LoONG_DU . I tc(AaPBCLK) tc (APBCLK) ns
(SDD_LONGDW_LONG_ L
tw(sppb_sHorT_p SDXx _Dy short pul sie )
I tc(AaPBCLK) tc (APBCLK) ns
2 SDD_SHORT_L)
Mo d e
tc (spc) m3 Cycle time, SDx 40 256 APBCLK ns
tw( sbc) m3 Pul se duration, SD 10 tc (spcyfs ns
tsu(sesowcH)m3| Val i d set time of SI 5 ns
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Symbol Par ameter Mi ni mum v| Maxi mum v| Uni

becomes high

Hol di ngSbkmBPyotfvai ti

th( spsBD) M3
SDx_Cy becomes |

5.106.2.1.SDF Ti ming Diagram

When there is no GPI O input synchronization, the SDF cl

SDF module. Any interference or ringieagopei ati édmoonf tthlee
modul e. Speci al preventive measures should be taken to
noi-fsreee signals that meet the SDF timing requirements.
e.g. appl yrnmignasteiroresta ethe ringing caused by i mpedance

the wiring from other noise signals.
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Fi g6fiseDF Ti mi ng

to(spgvo

|
|

t Su(SDDASDCH th(spcrsDpv
|

Di agram

SDxDy

Model
twspom

Y.
A

-l

|
| tsuspossoom |

I tsusppaspopm

——p

| ! I !
. . 1
th(spcisopm th(spcrsppm

Mode2( Manchester encoded bit stream )

| tc(SDDI\/R |
| ’
| I |
Modulator Internal clock | |
|<_N [
fusoone
|
____\l/__:___\:/ _____ \yoo oo
Modulator Internal data 1 1 A 0 A
—— N e —

t w(SDD LONG KEEPOUT

| twspp LONGI. |

/

N

el
SDxDy I : W

I : I .

. [ | | |

N Xt c(apBCik 0.5  lg—d—pl

NXAPBCLK N Xtoapace o5 le—s! |

5 I

I

APBCLK . 5
i [N »

[—>ie—>

Ll
t w(spD SHORTHE w(SDD SHORTL

| | |
|
: | twspD Lonay I x\
! |
| |

=S¢

Mode3 [ CLKx is driven externally €
| to(sopne tIV\(SDC'H/B
[
| |
SDxCy '
| | |
I I ]
tsu(SDD\SDC}M{ thsocrsope |
— |
|
SDxDy I |
I
|
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5.106.3.El ectri cal dat a( aymdc hi onm mgs oGP ISO)F
Define SDF operation with synchronous GPI O by setting (
is used, the timing regquwprndmentdumwmdti ome srheotu | tdh ate I e
Configuring SYNG@IoptexoaddixsSDcr uci
Tabl1228DF Ti ming Requirements when Synchronous GP]I
Symbol Parameter Minimum v Maxi mum v| Uni
Mode O
tc (spc) mo Cycle time, SDx| 5 APBCLK 256 APBCLK ns
tw( spc) mo Pul se duration, SDJ] 2 APBCLK 3 APBCLK ns
Valid set time of SD 2 APBCLK
fs u ( SEBICH) M( . ns
becomes high
Hol ding time of SDx| 2 APBC€KKI
th ( sp-eBD) MO ns
SDx_Cy becomes h
Mode 1
tc (sbc) M1 Cycle time, SDx| 10 APBCLK |256 APBCLK ns
tw( spc) m1 Pulse duration, SDj 2 APBCLK 8 APBCLK ns
Valid set time of SD 2 APBCKKI
tsu( sesmcL) M| ns
becomes | ow
Valid set time of SD 2 APBCLK
fs u ( SEBICH) M] . ns
becomes high
Hol ding time of SDx| 2 APBCLK
th ( spspD) M1 ns
SDx_Cy becomes |
Hol ding time of SDx| 2 APBCLK
th ( speBD) M1 ns
SDx_Cy becomes h
Mode 3
tc (spc) m3 Cycle time, S Dx 5 APBCLK 256 APBCLK ns
tw( spc) M3 Pulse duration, SDJ 2 APBCLK 3 APBCLK ns
Val id set time SoOx_SDO 2 APBCLK
ts u ( SEBIVCH) M ) ns
becomes high
Hol ding time of SDx| 2 APBCLK
th( spsBD) M3 ns
SDx_Cy becomes h
The SDF synchronous GPI O (SYNC) option can protect the
random noisaeeinhether 8&Dx_Cy pin. These pin interferencoeé
filter outputs. The SDF synchronous GPI O (SYNC) mode d«

reqguirements
number of

are violated

data bits that Vi
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511. Communi cation peripherals

5.11.1. Controller area network (CAN)

5.11.1.1.Ma i
(1)
(2)
(3)

Not e:

n characteristics

The maximum bit rate of communication is 1Mbps

Comply with 1ISO11898-1 Protocol Specifications (CAN protocol 2.0A and 2.0B)
Two interrupt lines: CANINTO and CANINT1

Support DMA function

Support multiple clock sources

Support software module reset

Support message RAM parity check mechanism

Support suspension mode for debugging operation

Support programmable loopback mode for self-check operation

After entering the Bus-off state, the 32-bit programmable timer will automatically return
to bus-on

32 emails, with each having the following characteristics:
Support tramemivtitnignd umrctn e n
Support two types of frames: data fr ame

and

Suppotdbti tlktandard -hidtenaxtfd reded oirdemt i fi er s,

receiving masks are configurable
Abl e to accomm@8débtyée¢éedata of O
Support datai RAMcamfdi garati on

Each email has an independent identifier

Support programmabl e FIFO mode

(1) According to the timing settings used, the accuracy of the on-chip built-in crystal oscillator might not

meet the requirements of the CAN protocol. In such case, an external clock source must be used. For
details about the accuracy of the on-chip built-in crystal oscillators, please refer to the Datasheet.
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Fi g6B8eAN Structure Block Diagram
CANINT  CANINT DMA

CPU BUS

Module Interface

) I

Register and
; Mailbox
Accesq IFx)

MessageRAM
("> | MessageRAM
Message Handler )| Interface g

ﬁ 32 Mailboxes

CAN Core

CANTX %CANRX

3. 3V CAN Transceiver

< » CANH

CANL

A
\4

5.11.2. Internal integrated circuit (12C)
5.1121.Mai n characteristics

(1) Master mode or slave mode can be selected

Mu bmaist er transmitting and sl ave receiving
Mu lstliave transmitting and master receiving
Master transmitteogivionogiviagsmhtdting modes

(2) Free data format mode

(3) 8-bit format transmission

(4) 7-bit and 10-bit addressing mode
(5) Broadcast communication

(6) Start byte mode

(7) Data transmission rate: 10 kbps~400 kbps
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(8) Receive FIFO and transmit FIFO
(9) I2C interrupt
., Ready to trmansmit da
, Ready to receive dat a
, Register access ready
., Addressed as a sl ave
., No answer received
., Bus arbitration fails
, Stop condition is detected
(10) 12CFIFO interrupt
o, Transmit FIFO interrupt
., Receive FIFO interrupt
Fig6®e2C Structure Bl ock Diagram
CPU/NVIGnterrupt¢—— «<«— |2C INT Arbitrator
sl
AN
>
» TXD - XSR |
‘TXFIFa R
CPU/NVIC FIFOnterrupt®—— o > SDA
2 RX FIF
o0
& |
| RXD < RSR |
CPU c y
ontro
»  status Clock
registers synchronizer
511.22.El ectri cal data and timing of 12C
Tabl2eb2CTi mi ng Requirements
Standard Fast mod
No Symbo Parameter MinirTMaximMinirTMaximUnl
val u val u val u val u
TO fmod | 2C modul e fr egq 7 12 7 12 MH z
th(soa Hol ding time, star -
T1 4.0 0.6 Os
SCL) STAR SCL falll after
tsu(sctL Set ti me, repeate 5
T2 _ 4.0 0.6 Os
SDA) STAR before delay 1in
T3 th( sonT) Hol ding time, dat 0 0 Os
T4 ts u ( BaaL) Set time, data beg 250 100 ns
T5 t-Bpa Rise time, SD 1000 20 300 ns
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Standard Fast mod
No Symbo Parameter MinirrMaximMinirrMaximUnl
val u val u val u val u
T6 t-BcL Rise ti me, SC 1000 20 300 ns
T7 tr (sDA) Fall time, SD 300 11. 4 300 ns
T8 tr (scL) Fall time, S( 300 11. 4 300 ns
tsu(scL Set time, stop co N
T9 ) 4.0 0.6 Os
SDA) STOP before delay in
Duration of spike
T10 tw(sP) , 0 50 0 50 ns
the filter
T11 Co Capacitive |l oad 400 400 pF
Tablkeb2C Switch Characteristics
Standard Fast mod
N Sy mb Parameter Test Uni
01>y condit|MininMaximMininMaxim
val u val u val u val u
S1 fscL SCL clock frr 0 100 0 400 |kHZ
S2| Tscu SCltlock cyc 10 2.5 Os
Pul se duratio .
S3| tw(sctL 4.7 1.3 Os
SCL clock
Pul se duratio N
S4| tw(scL 4.0 0.6 Os
SCL clock
Bus idle ti me N
S5 tsuF 4 . 7 1. 3 Os
and start co
tv( scL Valtiidme , dat a B
S6 3.45 0.9 Os
DAT) falls
tv(sct| Val i d ti me, co .
S7 3.45 0.9 Os
ACK) SCL falls
0. L.&ViV ~
S8 I Il nput current -10 10 -10 10 OA
0. 9.,V
I n order to meet the requincsepmentfs caftianls,| 2@eprd @tCo anmlId ut
be configured to a value within the range of 7MHz to 1:
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Figue2C Timing Diagram

SCL

START

9 Clock

(& 2
—

5.11.3. Power management bus (PMBus) interface
5.1131.Maichhar acteristics
(1) Have PEC function, supporting master-slave mode and 12C mode
(2) There are four signal lines: ALERT, SCL, SDA, and CONTROL
(3) Control the signal level and timing, and resolve addresses and buffer data
(4) Support clock high-level and low-level timeout detection
(5) Have transmit and receive buffers, with a length of up to four bytes

(6) Support two different communication speeds, including standard mode (up to 100kHz)
and fast mode (up to 400kHz)

(7) Can handle multiple types of messages in master-slave mode

(8) Can be configured to manually or automatically confirm the device address and
command bytes

(9) Send EOM interrupt at the end of message transmission

(10) Conditions for triggering a maskable interrupt:
Low/ high timeout of <c¢lock

Bus idl e
The ttmiandbuffer is empty
Al arm input assertion
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., Received data ready/ sl ave address
Send EOM interrupt
Fi gddPeMBus Modul e Structure Bl ock Diagra
| PMBUSB | | PMBUSS |
' 4— ALERT»
. - X 4+—— SCL—»
APBCL . Bit clock  |Shift register sD GPIO Mux|
—— CTL—»
PMBus Module
Y Y \
PMBUSA_INT
: : v
| DMA| | cPU «—{NVIG
511.32.El ectri cal data and timing of PMBus
TablkEl ectri cal Characteristics of PMBu
Sy mb Parameter Test con Miinbmy Typl g Maximu Uni
val ueg wvalu val ue
VI L Val i d elvew i nput 0.8 \Y,
ViH Val i dl eavglh i nput 2.1 vVDDI O] V
WherﬂuIFup
Vou Lo evel voodttpauwte 0. 4 \%
4 mA
loL Lotwvevel output VorO 0. 4 4 mA
Peak pulse width
tsp 0 50 ns
suppressed by tHh
0. 1Vbus ~
i Input | eakage cur -10 10 OA
0. 9Vbug
Ci Capacitance on 10 pF
Tabl®e8wi tch Characteristics of PMBus
Standard mod Fast mode
Sy mb Par amet Test Uni
y condi{tMinimTypi|Maxim MinimTypi|Maxi m
val ul valy valu val ul valy valu
SCL cl o
fscL 10 100 10 400 k HZ
frequen
Bus i dl ¢
bet ween -
tBur 4 .7 1.3 Os
and st a
condi ti
Hol di ng
tup: s{ start c-o 4 0.6 Os
del ay fr
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Standard mo( Fast mode
S b p ¢ Test Uni
ym arame conditMinimTypi|Maxim MinimTypi|Maxi m ni
val ul val gy valu val ul val y wvalu
fall to

Set tim
repeated
tsu; s/ 4 . 7 0.6 Os
del ayS€tL

rise to

Set ti me
condi-d el

tsu; sT¢ from SCL 4 0.6 Os
SDA ri s
Data ho
tio; pal t i me aft 300 300 ns
fall

Dat a set
tsu; DA] 250 100 ns
before S

Lowi meodu

tri meol 25 35 25 35 ms
cl ock
Lowevel ~
fLow 4 .7 1. 3 Os
of SCL
Hi dhevel .
tH1 GH 4 50 0.6 50 Os
of SCL
Accumul g
t cl ocH elvof From g
. 25 25 ms
Low; se] extensio to st
(sl ave
Accumul g
t cl ocH elved I n ea
10 10 ms

Low; ME] eXtensio byte

(maste

Rise tim({From
tr 1000 365 422 ns
and SCIll to 95

Fal l timFrom {
te 300 16 300 ns
and SCI to 5

5.11.4. Serial communication interface (UART)

USART is a serial communication -depliee dmatlexzladat aewi b
external devices, and meets the requirements of extern:
serial data format. UAWRgTe adfs ob apurdo vriadtees aan dwisduep proar t s mu |
communi AdAdtli ore.gi ster s ibni tt hriesg insotdeurl se. awWheem8 t he regi ster
is |located in #0he lamw Hytee hBlihtidyt ealbbasclsizgéboby Wes tii g
invalid.
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5.11.4.1.Ma i
(1)
(2)
(3)
(4)

n characteristics
Full-duplex asynchronous communication
Single-line half-duplex communication
NRZ standard format

Characteristics of programmable serial port:

Data bits: 1 to 8 bits

Parity bit: Even pcahreiccky check, odd parity
Support 1 and 2 stop bits

Can distinguish data and address bits
Double-buffering receiving and transmitting
Independent transmitter and receiver enable bit
Independent interrupt enable bit

The transmitter and receiver operations can be completed through interrupt or roll
polling algorithm-based statuses

16-level transmit/receive FIFO
Programmable baud rate generator
Automatic baud rate detection

Multiprocessor communication:
Il dle Iine mode
Address bit mode

Status flag bit:

Transmiestsé otni @fin fl ag: The transmit register
is not empty
Error detection fl ag: Overrun error, i nterr
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LSPCLK

Fi gUu2LART Structure Bl ock Diagram

RXINTTo CRJ

RX Interrupt  Logic

»
»

RX FIFO Interrupts

" RXFIFQ- — — UARTFF,

UARTFFEN RX
L SENA Ly saw

HBAUD N Bd
TBAUD RXSHF o RXWAKE

TXINT To CRJ

]
o
2
9]
=
o
TR
[
x
24
TXBUF » TX
UARTFFENA NA
________ A R o
TXSHF —e/Eo—>— o)

BTy

5.11.5. Serial peripheral interface (SPI)

SPI i ssspebdgbynchronous seri al input/ output port, and
peripherals or other controllers, including extending
regies s, and display drivers. It can devkciencuommuaeri cat i
has 125 kinds of programmabl e transmission baud r-ates,
16 bits. To reduce tthse-l16&6PE|l usagasmit/sappove FIFO funct
5.1151.Mai n characteristics
(1)  The polarity and phase of the clock are programmable, and four clock schemes are
supported
Noedel ay ri siowgl edegé: of SPICLK is invalid. SF
edge oPlI €ChK §Signal and receives data on the
Del ay ri diomg |ledvggd: of SPI CLK is invalid. SPI
advance on the rising edge of the SPICLK si
of théKSBIiGnal
Noedel ay f alHliigrhg led/ged: of SPI CLK is valid. SPI
edge of the SPICLK signal and receives dat a
Del ay f alHiignhg leedvgeel: of SPI CLK i sl fvad idyclISéli
advance on the falling edge of the SPICLK si
edge of the SPICLK signal
(2) 125 kinds of programmable transmission baud rates
(3) Support 1-16-bit transmission data
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(4) Support master/slave mode
(5) Support FIFO function, with 16 programmable interrupt levels
(6) Support DMA function
(7)  Support transmission delay control
(8) SPI high-speed mode
(9) SPI 3-line mode
(10) Support digital audio transmission function
(11) Synchronous transmitting and receiving operations (the transmitting function can be
disabled by software)
(12) Complete transmitting and receiving operations through interrupt drive or roll polling
algorithm
FigudiBxePU Interface Structure Block Diagral
< > Peripheral Bus
- DMA NVIC )
A A
A A
A — = P SIMO
5 |z z
0w |2 S |5 5
< ) = 2
3 |3 > > P SOMI |
0
A
SPI GPIOMUX
. CLK |
. STEn
APBCLK
Bit Clock
A
A 4
Low speed
Prescaler
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5.11.52. El ectri cal data and timing of SPI
For all timing paspered emosde,f iStPli shiagshsumed t hat the | oa
SPI SI MO and SPI SOMI is 5pF.
5.11.52.1.Ti mi ng-hdfghnosmeed master mode
TablkeSwitch CharfacNEnrgilpsete d sMaost er Mode of SPI
( BRR+ Clock phase Clock phase-=s
No| Symb| Paramgcondi Mini mu Maxi mu Ma xi mu uni
ey Mi ni mum
val ue val ue val ue
Even
4dcLspcLy 12 8tLspcL 4dcLspcLk)| 12 8tLspcL
Cycl e numb e
1 tc(spc) ns
SPI CL odd
S5d(LspcLy 12 d(ttspctL S5d(LspcLk)| 12 d(ttspcd
numb ¢
Pul sqg Even )
0.ctrcPdv| O0.Htprchm3 O0.cxErc)dm 0.cgtrchm
durat| numb e
2 |twspci| SPI CL 0.cHt6pc)
Oodd . 0.c&¢8pPc) O0.cHspPo)wm 0.&6rPc)ym Ns
t he f + 0 cbitspEL
numb ¢ +0 cbitspet 0 .cFtspcdk)| 0. cRtsrPeLy
pul s g 3
Pul sg Even
0.cHt6prc) O0.cH6prepm O0.c56rPe3m | 0.cHEPch M
durat| numb ¢
3 |twcspc2| SPI CL odd 0 . 0. brd 0.&tbrc)m 0
. trd . d . 13 ns
the se¢g 3 P__)M HEPAM +0CRiLSPC X BPCy M
numbgoO.c5tspEB8K 0. cHtspPerXk 0.cHtsprt
pul s g 3
Del ay Even
5 0.c&bErcdm ns
the t| numb¢g
from
4 ta(simg SPI CLK od d
0. Oum. 5
SPI S| 5 X 5. o
| numb e -(spclk)
becomi
val.
Val i d Even
] 0.cgtpPcim 0.cgbpPcim
the til numbae
SPI SI
5 tv ( s1 mMQ .
becomi Oodd 0.f/troy 0.c&Ktrce)m ns
valid| numbgoO.H5tspc3{ 0.c&tspklk)
SPI CL
Del ay
the t
Even
from
numbeg 1.5¢6prc) 2d4(spc)ym
23| ta(spc)] SPI ST B -
) odd 3d(arsEBk 3d(arstdk) ns
becomi
) numb 6
val i d
SPI CL
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( BRR+ Clock phase Clock phase-=s
No| Symb| Paramecondi Mi ni mu Ma x i mu . . Ma x i mu Uni
(6N Mi ni mum
val ue val ue val ue
Del ay Even
0.cgbtprPc)bu 0. brPc)bu
the t| numb g
from
24 ta(sTte) SPI CLK
Oodd 0.&/troy 0.cKtrco)m ns
SPI S| .
| numbgO0.Htspcd 0.c&tspklk)
becomi
i nval
Not e:

(1) When (SPIBRR + 1) is an even number or SPIBRR is 0 or 2, the (BRR + 1) condition is an even
number. When (SPIBRR + 1) an odd number and SPIBRR is greater than 3, the (BRR + 1) condition is
an odd number.

Tabl20i mi ng Reqorr thomapipese d Master Mode of SPI
No. Sy mb Parameter (BRR+1) dén Miini my Maxi m uni
val ue val u
Set time of SPI SO Even numbe
8 tsu(som 20 ns
before SPI CLY number
Hol ding time of S Even numbe
9 th ( somi . 0 ns
valid after S number
Not e:

(1) When (SPIBRR + 1) is an even number or SPIBRR is 0 or 2, the (BRR + 1) condition is an even
number. When (SPIBRR + 1) an odd number and SPIBRR is greater than 3, the (BRR + 1) condition is
an odd number.

Figudexternal Tihmignmpe eod NPIN Master Mode (Clock

. 1 »
SPICLK | &
(clock polarity = 0) 5 {
) 3
SPICLK /
(clock polarity = 1) —
4 5
e < >
SPISIMO Master Out Data Is Valid
8 9
SPISOMI ‘ X teteinpms
3 ¥
SPISTEN | 24
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Not e: I'n addition tddacketsansesmi senoof ob-BEwkOdmodas FI EPI 8TEN nwi

become a stop state at the tail end of the words.

FiguBexternal Tihmigime od NRINn Master Mode (Clock |

| 1 |

SPICLK i N\ — |
(clock polarity = 0) 2 AN
« 5 p
§ 3
SPICLK —/—
(clock polarity = 1) ; ]
L4 5
PP 1
SPISIMO Master Out Data Is Valid
8 9 |
Master In D N/
SPisomi | Masernom B
| - | | .«
SPISTEN « 24
Not e: I'n addition teoactketsansami senoof ob-BEwbBOdmodas FI E§PlI 8THN nwi
become a «wttopg het dtae | end of the words.
FiguT-&5. External timing of SPlI master mode (clock phas

5.11.522. Ti mi ng -hdfglpeoend sl ave mode

Tabl2%witch Char acthdrgilpsete dc sSloafveNoMode of SPI

No. Sy mb g Parameter Mitn i m Maxim Uni
val u val u
Del ay ti me, the time from §
15 td ( sowmi . 16 ns
valid
Valid ti me, the ti meabfdSe®
16 tv ( somi 0 ns
SPI CLK

Tabl2Zi ming Requi r ehmegripese o 031 a\voen Mode of SPI

No.| Sy mb Parameter Mi ni mum Max 1 m Uni
val u
12 te(spc) Cycl e time, SPI CLK| 44 SYSCLK ns
13 | tw(spc1 Pul se dSPRELKn,the fir 2d(svystlk) ns
14 | tw(spc2 Pul se duration, SPICLK, 2d(svystlk) ns
19 [tsu(sim Set time of SPI SI MO becom 1. fbvscLk ns
20 | ta¢simd Hol ding time of SPlaSItMO® IBd 1.&5bvscLk ns
Set time of SPISTE becoming
25 | tsu(sTE 2d¢(sysdLk® ns
phase=0)
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Set time of SPISTE becoming¢
2d(svysdLkp ns
phase=1)
26 th(steyl Hol ding ti meeod miSPd SiTrev al i 1.&6vscrLk ns

Figumexternal Tihmignme eod NWIn SI ave Mode (Clock P

347124>

SPICLK / N\ /! \

(clock polarity = 0)

SPICLK «—13— :
(clock polarity = 1) m—

115 | | 16,
> 3 >

SPISOMI X___sPisomiDataisvald X,
190 1
‘ SPISTMO DA 6—

-

SPISTEN

Figummext ernal Tihmignimpme eod NRIN SI ave Mode (Clock P

12— p
SPICLK N 45&_\— )
clock polarity = 0 | |
( polarity = 0) | 1 i
SPICLK _— 1 ‘ .
(clock polarity = 1) ‘ w I
<>
(
SPISOMI X SPISOMI Datais Vaild > X
| p2J
«19>4-20» 16
| i "
SPISIMO X [i E:S,zatax X 7
35 T )
« 25 » « 26—
SPISTEn \ « /

511523.Ti mi ng -sopfeend gmhast er mode

Tabl23witch Char actspdesd i Mass toefr HMogdhe of SPI

( BRRH Clock phase Clock phase-s
Noj Sy mb Paramejcondi Mi ni my Ma x i mu . . Ma x i mu Uni
(6] Mi ni mum
val ue val ue val ue
Even
Cycle 44cLspcL| 12 8LspcL 44cLspcLk)| 12 8tLspcl
1 te(spc) numb g ns
SPI CL
Oodd 5d(LspcL| 12 d(tLspcL 5d(LspcLk)] 12 d(tLspcy
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( BRRH Clock phase Clock phases
No| Sy mb Parame|condi Mini md Maxi mu Maxi mu Uni
® Mi ni mum
val ue val ue val ue
numb ¢
Even
0.cHtrcly O.cHtrch i 0.c5trPc)ydm . BPch M
Pul se| numb ¢
dur at i 0.c&6pPc)
2 tw( spc1
SPI CLK, Oodd 0.5t 0.8¢6pPc) 0.&f6rPc)m 0.5&¢6prc) ns
first numbg¢™ (SPCL|+0.Htspttl{ O0.cHtspdk) .cHtsreLd
1
Even| 0.&tprd)
Pul se 0.cHbproym 0.c56pPe3 m .G Erchm
| numb g 1
s | dur ati — 0. 5
W( SPC2 0.c&g&6prd) . .cx brc)m
SPI CLK, oOdd ¢ 1 0. c&ERd) M 0.&5tbpchwm NS
0.cFtspkL +0 CYtLSPC
second numb ¢ 1 0.c&tsrtik 3 A tspEl
Del ay Even
] 3 0.cftrcdm ns
the tin numbeé
SPI CLK
4 td ( s1 mMQ
becomi| numb e ~(spcl¥k)
valid
Val i d Even 0. &8 0 5
. Pe . b
the ti numb ¢ ¢ ' 3 &P cou
SPI SI M
5 tv ( s1 MO ) 0.H¢6pP0)
becomi Oodd 0 . 0.&6rPc)m ns
] .htsprt .
valid numb ¢ CalspL 0.cGtsprElk)
SPI CLK
Del ay
the tin Even
1.5¢trc
SPI STE numbe - 24(sPc) ™
23| ta(spc) ) 3d(aprPBELK .
becomi odd . 3d(aredik) ns
valid| numb g
SPI CLK
Del ay Even| 0.5¢%6pPc)
. 0.cg6tprPc)bu
the tin numb e 4
SPI CLK
24| ta(sTE) 0.f/troy
SPI SI'M 0Odd i 0.&f6rPe)m ns
) O0.chHtsptL .
becomi| numb ¢ L 0.c{tsprtlk)
i nval
Not e:

(1) When (SPIBRR + 1) is an even number or SPIBRR is 0 or 2, the (BRR + 1) condition is an even
number. When (SPIBRR + 1) an odd number and SPIBRR is greater than 3, the (BRR + 1) condition is

an odd number.
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Tabl2%i ming Requi r esnpeengdds Maosrt ethi gMlode of SPI

Mi i M i .
No. Sy mb Parameter (BRR+1) dén P bmy Ay
val ue valu
Set time of SPI SO Even numbe
8 tsu(som 2 ns
before SPI CLY number
Hol ding time of S Even numbe
9 th ( somi . 11 ns
valid after S number
Not e:

(1) When (SPIBRR + 1) is an even number or SPIBRR is 0 or 2, the (BRR + 1) condition is an even
number. When (SPIBRR + 1) an odd number and SPIBRR is greater than 3, the (BRR + 1) condition is

an odd number.
FiguBexternal Ti-smpeadg SPfl Hjiagh er Mode (Clock Pha

1

»
»

SPICLK ¢
(clock polarity = 0) 2 ‘
- L 3
SPICLK ‘/
(clock polarity = 1) ] —
4 5
«— > D
SPISIMO i Master Out Data Is Valid
8 9
| M In D
SPISOMI | K et ot
23 i
SPISTEN | 24
Not e: I'n addition tddathetsansmi sesnoof ob-BEweOdmodas FI EPlI STH wol
become a stop state at the tail end of the words.
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Figuleexternal Ti-smpeagd o$3PIHiMhst er Mode (Clock P

< 1 >
SPICLK } N — |
(clock polarity = 0) ) BN
+——>
| 3
I e —
SPICLK Vi \
(clock polarity = 1) l ¢
L4 5
P> 3
SPISIMO Master Out Data Is Valid
8 9 |
e |
SPISOM X Mammnomm X
| ’ o -
SPISTEN - 24 4
Not e: I'n addition tddathetsansmi sesnoof ob-EweOdmodas FI EPlI S8TH wol

become a stoplseadeodt thlee woaids.
5.11.52.4.Ti mi ng -soffeehd gshl ave mode

Tabl2Swi tch Char ac tsepreiesdt iSd sa veef Moidgeh of SPI

Mi i M i .
No. Sy mb g Parameter thrm axit.m uni
val u val u
Del ay ti me, the ti me beoommiS
15 td ( sowmi . 14 ns
valid
Valid time, the time of SP
16 tv ( somi 0 ns
SPI CLK

Tabl2®%i mi ng Requi r esneenegd SloavediMonde of SPI

No.| Sy mb Parameter Mi ni mum M\allz:lrjn uni
12 tc(spc) Cycl e time, SPI CLK 44(APBCLK) ns
13 | tw(spca Pulse duration, SPICLK 24¢arstilk) ns
14 | tw(spc2 Pul se duration, SPICLK, 24¢(arstilk) ns
19 [tsu(sim Set time of SPI SI MO DRlc®LnK 1.&hkeecLK ns
20 | ta¢simg Hol ding time of SPISI MO be 1.&hkeecLK ns
25 tsu(sTH Set time of SPISTE becomi 1. JhpBCcLK ns
26 th(stey) Hol ding time of SPISTEPbE@IL 1. JhprBCcLK ns
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Fi g8External

Ti-amp evggd 03 PIHIi §lhave Mode (Clock Ph

« 12

SPICLK
(clock polarity = 0)

SPICLK
(clock polarity = 1)

SPISOMI

SPISOMI DataisVald X

} Sp . D ‘ [»
SPISIMO -
3)

>
SPISTEN 3

<19 >4 20>

Fi g8nkexter nal

SPICLK
(clock polarity = 0)

SPICLK
(clock polarity = 1)

12—

Ti-smp evgd oS PIHIi §lhave Mode (Clock Ph

(

X
o

SPISOMI X SPISOMI Datais Vaild
<1ore20% 15 ”
SPISIMO “ i ‘ X ” |
FZS—N ’ « x>

SPISTEN \
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5.11.6. Local interconnection network (LIN)

LI'N can be used as a serial communication interface, ar
compatible with other independent serial port modul es (
When the modul e i srtuseidt aiss ai ns ecronap atpiobl e mode.

Through configuration, this module can serve as UART oI

so that G32R501 can be compatible with the LIN functiotl

The module complies wipehcitfhieed IiNR2 .tlherloltNcsodeci ficati on
based on the UART serial data link format, and it is us

5.116.1.Mai n characteristics
(1) Conform to LIN1.3, 2.0, and 2.1 protocols
(1)  Multi-buffering receiving and transmitting units

(2) The main header can be automatically generated, including the following fields
Synchronization field

Programmabl e synchronous interrupt field
l dentifier field

(3) Identification mask, used to filter messages

(4) 2 priority encoded interrupt lines, used for receiving and transmitting ID, errors, and
statuses

(5) It supports automatic wake-up, and can generate wake-up signals, and configure
timeout time

(6) It supports automatic bus idle detection, and LIN2.0 checksum

(7) It supports detection of errors, including:

Parity check error
Synchronization field error
Checksum error

Noeresponse error

Bus error

Bit error

(8) It supports 23! programmable transfer rate (7 decimal places)
(9) The highest baud rate is 20kpbs
(10) It can transmit and receive data through DMA

(11) LINTX and LINRX are used as external pins, and the LINRX master level is awakened
by the transceiver

(12) Slave synchronization functions are as follows:
Synchronous verification
Synchronous interrupt detection

5

5
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Update baud rate (optional)

5

(13) Update wake-up/sleep

(14) Enhancement options:
. Synchronizer finite state machine (FSM) frai
., Processing extended fr ame
Baud rate generator

Fig8fsetructure Bl ock Diagram of UART/LIN

[ READ DATA BUS R >
1 |
ADDRESS BUS >
< | [T
WRITE DATA BUS
INTERFACE TED(TX RX ERROR
DETECTPR
4
CHECKSUM
CALCULATOR
ID PARITY
CHECKER
BIT MONITOR B D LINRXUARTR>
e
SYNCHRONIZER
UART T
\ﬁ l ] TIMEOUT
l CONTROL N
8 RECEIVE | g MASK< COUNTER
< BUFFERS FILTER
DMA CONTRO). >D LINTY UARTTX
8 TRANSMIT R COMPARE
» BUFFERS
FSM
LIN
5.11.7. Quad serial peripheral interface (QSPI)
QSPI is a programmable serial data bus interface, whicl
senodnl y, -oetej vand EEPhROM rraenasdmi ssi on mode is controll ec
configured as a serial host or slave, and the main pr oc

information on QSPI through the AHB interf age.a Isretaddit
optional DMA signal s.

5.11.712.Mai n characteristics

(1) Integrate AHB interface, conforming to AMBAZ2.0 specification, with a fixed 32-bit data
width

(2) It can be configured as the master or slave mode, and supports communication with
other serial master or serial slave peripherals
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(3)

(6)

(7)

(9)

(10)

The serial interface is configurable, and supports multiple serial communication
protocols:

SPI

SSP

Nati onal Semi conductor Microwire

It supports DMA controller interface, allowing QSPI to connect with DMA controller
through handshake interface.

It supports multi-master conflict detection, and can detect access from multiple serial
masters on the serial bus and report conflicts to the processor

Programmable delay for sampling time of received serial data bits (rxd) in master mode,
S0 as to achieve higher serial data bit rates

Advanced RXD sampling delay: data sampling at the falling edge of the clock

Programmable characteristics

Seri al interface: I't supports multiple seri:
and NationalctSeamiMdanmdwi r e

Clock bit rate: Programmable seri al baud r at
Clock extensi on: I't supports clock extensi ol
Data item: The size of data items each ti me
32 bits

Configurable characteristics

FI'FO depth: The depth of the transmit and

r e

2256 words, with a fixed FIFO bit width of :
Sl ave device selection output quantity: Whert
generd6eseri al sl ave device selection outpuf
Sl ave device selection control: I't can be c«
devices by dedicated hardware sl ave device
The way the inteéerfuptm IQSiPe it® tded ouwmterrupt
configured to be |l ed out separately or be | ¢
one interrupt I|ine

Seri al clock polarity and phase are configut

Data prefetch function cecamakte wodn ftihgu rmed:t

T

operation during the current XIP transacti ol

Parall el XIIFP amrd momfigurable: A separate

dat a

Enhanced SPI mode

F

I't supports -ehhanebed(thubti four/eight channel

It suppBrmede, in which read data gating
frequencies

I nstructions, address |l ength, wait cycl e,

Can be programmed to skip addresses and
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(11) It supports XIP mode

The icntsitornu and
The dat a
't supports

't supports

(12) It supports data masking

(13)

511.72. Clar act eri smiaog af

Tabl2®S

frame
trans mi
cont

addr ess
S i i s
ssi
nuous

l engt h i
directl
on of fi
trans mi

s programmabl
y mapped from
xed data fr ame
ssion mode

Z e

It Supports the Hyperbus protocol

d QBPI

PI Ti ming Requirements

Symbol Par a

Ma x i mu
val ue

Mi ni mu

méter
val ue

fsck QSPI c

l ock freq 0 62.5

Set ti me

tSU

of i

nput

tHD Hol di ng t

i me of in

tHo Hol di ng

t i me

2
2
of 2

out 8

a|lbh[w|N|F

tv Ti me

of

valid ou 8

Not e:

(1) The QSPI timing parameters are measured under the operating conditions of a 3.3V power supply and

a 10pF output load.

(2)

If the user reads external Flash using

QSPI at a high clock frequency, the delays that may occur in the

transmission path and during sampling can lead to sampling deviations. Therefore, to ensure correct

data sampling, QSPI supports data delay sampling functionality. More information can be found in the

QSPI User Manual.

6. Device characteristics

Tabl 2Blai

n Characteristics of Devices

Modul e Characterist

System advantages

Pro

cessing performance

Cor tMb X :

Fl ash:

RAM:
3bit
Triangul ar
Viterhbi

unit

250
Up t
to 28

ng p
mat he

M
o
Up

floati

Reali me

control

compl ex
(vcCcu)

The -b32t CMT2 exor e
performancepodaot
FPU3I2t:

250
bpohbhkedrit

supponrbds stpEEgRt esi on -an
precisiomoifhmmaali nghmet.i

provi des

TMUUse accelerators to accele

trigonometric functions and

i mpr ov emptuhtea tcioo n of

DQ

increase

speed cont
t he
and
sPul pDp ocrotn

common

and transformations) . |
t he
i nstr ueltiinoenasr

VCURe duc & etl hagy

efficiency,
Speci al

in comp

in encoded a

operations
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Modul e Characteri st System advantages
Sensing
ADC performs precise pa+tpdlalse
An a Hoog currents and DC buses, w
digita Up to 3 ADC mq PPB: Ther eposssing module redu
converf 3.45MSPS sampl ADC | SR and shortens the ¢
(ADC) Up to 31 chan I ncrease in the number of AD
(12 bi effective MSPS (oversampleitneg
control |l oop performance in
The applications of COM
COMP Applicable to such applicatio
2 window compdg switch mode power supply, powg
2 a2t DAC tri pping monitoring.
Compar a DAC sl ope gendg By means of the blanking wind
subsyst Provide | ow DAQ by the analog comparator subs
( COMP) external pi elimination of unnecessary
Digital fil I't provides better control a
60ns trip dete through compabiat obACa@OMR) w
Sl opempensat.i CPU configuration.
I mpl eémepmr ot ecti on and contrg
The applications of QEH
Quadrat | It can be used for direct. cq
encoder > QEP modul e |ncre-mentfsll encod.ers, hel ping
( QEP) andoxeélty information of-pearoftarmrn
motion and position control s
used to count input pulses fr
7 CAP modulHRCAPZ
function);
Measure the ti me The apmlsi odt iCAP includ
events (up to 4 Speed measurement of rotary m
ti mestamps) ; sprockets through Hall
Connect to any G Measurement of duration betwe
i npuBtARX Measurement of period and duty
Captur e ] ] )
) When not wused i Decodi nampfl itthuele of current o
Hi gresol mode, the CAP m encoded current/ voltagse€
captur .
(HRCAP] configuredcasana
PWM output (A
The applications of HRC
2 HRCAP chann Hi ghesol uti on peri od raemmke ndu toyf
Measurement of sequence period
external pul ses I nstantaneous speed mea
resolution of I nstantaneous

frequency

Vol tage measurement on an
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with d

I't supports such

Modul e Characteri st System advantages
Di stance/ sonar measur emen
FIl ow measur ement
Capacitive touch appl
Dri ve
Fl elxa bPWM waveform generation
Up to 16 PWM c
) power topology cover a
I't can genesatde |

ead zo

The shadow dead zone and shadd
adaptive PWM generation and ¢

accuracy by

] ] control accuracy and reddu
vall ey switching )
't can i meprdvaectpaw (PF) and t g
output at vall g ) )
) ] (THD), and increase |light | ofqg
blanking win
power factor correctio
HRPWM functio
Al | 16 channe-l s )
) ltl pbeg to precisely comegmnmfodr mad
resolution func
] frequency power conver
provide a step ¢ )
|1t helps to achieve cleaner wa
duty cycle, peri o )
Il imitation at the out
phase offset, a

Pul se w On4 i

modul at

m

functi on

e

an

d glob

I't is cruci adnwveorrs ifarepescamD @
applicati ons -ftroe cawwehn cew ec cn tgrho |

submodul e

I't can control interleaved L
( PWM) /-H -

I't can perform i ) .
resoluti ) I't provibdyegckgcpeotection and
operationrbytwpcl ey ] )
wi dt h ) PWM under fault conditi opnhsase't

trip events ané&T]
modul at or DC/ DC control
events
( HRPWM) -

Load during SYN _
~ o R lsupports frequency conversid
Afishadawti vityo I ]

control in power conve
SYNC event oc
PWM can be turngé
software interve I't helps provide quick prot
del ay)
I't hteol pesasi |l y achieve dead zon
control (PGMCY tphadail | brid
Del ayed trippi|jconverters, without consuming
(even in the event of trigger
synchr onowsenitmsput
I't can prevent-sttde bagbh ahdc
Dead band gener

conducting simultaneously by 4@

rising edge (RED) and falling

FI exi

and

bl e P

t

mer

WMnpitha

sync

Each PWM module can synchroni Z

ot her peripherals. I't can kee
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Modul e Characteri st System advantages
each other or with spec
I't supports flexible ADC schig
wi ndows, to maintai nmwseyn cdhervg
switching.
Communi cation
Seri al
peri phe 2 hsgked SPI P It supports 25MHz
interf ac
Seri al
communi G
) 2 UART modul ¢ Connect to the contro
interf
( UART)
Local I't pr olvoadoesst asol uti on, whi ch
i ntercon 1 LIN bandwi dth and fault tolerance
net wor k I't can also serve as UART to ¢
Controll
net wor 1 DCAN modul Compatible withutkassic
(CAN/ DC
I ntern
integr g 1 12C modul € Connect to external EEPROM,
circuit
1 PMBus modul
Power )
Comply with SMI . .
managem ] ] ) Seamless host codthmoni bat o weg
specifications (
bus (PM
1 v1. 1)
Quad se Connect to externalwiFleas-Wiotubbrl
peri phge fowrre SPlI mode, so that whe
] 1 QSPI mo d u | ]
interf programmabl e delay of sampl i ng
" QSFI bit sampling ratio.
Other system characteristics
DCSPrevent megpnd cragveorse engin
Doubzloene code sec codes
(DCS) Wat chdog:t he CPU gets into an
Securi Wat chdog reset wildl occur
enhance| Register write Regi ster wr i tLeo cpgkr optreoctteican :on
functi Lost clock detec system configuration registe
Error correction MCDAut omatic clock fault
parity chec|ECC and parfinpgtpkbdeekror cor rteic
error detection
I't can flexibly Enhance the universality
Crossbj ) )
) , i nputs, outputsflI npuBARROuUut e signals from any
swi t eBhAR( ) ) ) )
resources in within the chip
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Modul e Characterist

System advantages

configuratio

Out puBARRout e internal signals

I npuBARX PWM -BKARRout e isnitgenranlasl from var
Out p uBtARX P WM

PWM -XAR FLB-BARAI ow users to transmit
FLB-BAR bl ocks to FLB
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7. Package Information

71.Product silk screen printing i mage

Fi g8@BPer oduct Silk Screen Printing I mage (|

Company logo —» Geehy

Product series —» XXX
specifc model —» | X XXX XXX XXX

YYWW <—— Year and number of weeks

q rm <— Arm authorization identification

PINL —» .
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7.2.L QF P1(0104 mm* 1 g anenk a g e

Fi g8BAQFP100

D

D1

PN Oowmmm
PNT 1 m

5.25 REF.

Package

nf or mat

@
|
=5 - = -
|
|
e @
LG L L L R
H REF.
/
/
|
| | | |
N O I I
Tl = o | |
| | | L |
\ o] 2=
I I I mi
]
LT :
]
RElasilisn N—
b_| e L L
L1
The figure is not drawn to scale.
Al pins should be soldered to the PCB.
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Tabl2PQFP100 Package Dat a

DI MENSI ONFOOSPRI NT: 2.00
S/ N SYM DI MENDI ONS REMARKS
1 A MAX. 1.600 OVERALL HEI GHT
2 A2 1.400N0.05¢( PKG THI CKNESS
3 D 16. 000K0. 20 LEAD TIP TO TIP
4 D1 14.000RK0. 10 PKG LENGTH
5 E 16. 000K0. 20 LEAD TIP TO TIP
6 E1l 14. 000NO0. 10 PKG WDTH
7 L 0.600N0. 150 FOOT LENGTH
8 L1 1.000 REF LEAD LENGTH
9 e 0.500 BASE LEAD PI TCH
10 H REF ~12.700 CUM LEAD PI TCH
11 b 0.22N0.050 LEAD WIDTH
Not e: Di mensi onnsi lalriemenaerrkse.d i n

Fi g88eQFP100, 14x14mm Wel ding Layout Recomme

c— 1] 0

0.5—»1e

~l
=2}

Hﬁﬂﬂg

O_lle
p >

16.7

ﬁuuuuuuuuuuuu

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ@ﬂﬂﬂﬂﬂﬂﬂ

(000oo000on

! 1I][II]I]I]UUUDU[II’]I]I][II]I]I]I]UHUQ5 12

12.3 >

!

Y

A

16.7

h 4

Not e: Di mensions are marked in millimeters.
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73.LQFPB8BQ2mm* 1Raemkage i nformati on

Fi g88eQFP80 Package Diagram

D = ‘l/‘/ 3 4
D1 - { [ \

60 a I —
RRARAAARARAARAAARAT 1 L L
61 & L 40 i .
= - -l
= = DETAIL:F
= E2 El E
p= == U | W—
o e —bl—
= E | B f
80 O 31:21} BASEMHi{“ﬁ ‘ilT
]HHHHHHHJWHHHH@HHH B W RLATNG
sl Il g - w0 SECTION B-B
The figudrreawins tnootscal e
Al'l pins should be soldered to the PCB.
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Not e: Di mensi ons

www. geehy. com

Tabl2DQFP80 Package Dat a

SYMBOL MR

MIN | NOM | MAX

A = — | 160

Al 005 | — | 0.15

A2 1.35 | 140 | 1.45

A3 0.59 | 0.64 | 0.69

b 018 | _ | 0.26

bl 0.17 | 020 | 0.23

c 0.13 o 0.17

cl 0.12 | 0.13 | 0.14

D 13.80 | 14.00 | 14.20

D1 11.90 12.00 | 12.10

E 13.80 | 14.00 | 14.20

El 11.90| 12.00 | 12.10

eB 13.05| — [ 13.25
e 0.50BSC

L | 045 | 0.60 | 075
L1 1.00REF

8 0 >3 70

e marked in millimeters.

ar
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Fi g@8meQFP8O0, 12x12mm Welding Layout Recomme:!l

SYMM

in - T

I 61
1t

i 7
==

i

(R0.05) TYP

pss

==
—
==
==
=i
=
=E
==

I
-

|

|

-

21 40 i

|
!
!— (13.4) -Ju

Not e: Di mensked si mrmi Imairmet er s.
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74 LQFPB@MmM*0hm)package I mformati on

Fi gu8r8& QFP80 (10mm*10mm) package informat.i

MILLIMETER
SYMBOL
MIN NOM MAX
A N I | a5
Al 005 = | 035
; 5 P A2 135 | 1.40 | 1.45
7 A3 0.59 | 0.64 | 0.69
pel B b 0.14 | — [ o022
bl 0.13 | 0.16 | 0.19
=-=KU] C 0.13 == 0.17
- |
= cl 0.2 | 0.13 | 0.14
% D 11.80 | 12.00 | 12.20
= DI 9.90 [ 10.00 [ 10.10
e
e El E
== DETAIL: F E 11.80 | 12.00 | 12.20
&= El 9.90 | 10.00 | 10.10
§§§ " A eB 11.05| — |[11.25
==h T e 0.40BSC
/, 3! L 045 [ — [ 075
cl
BASE METAL 1 i L1 1.00REF
T~ WITH PLATING 8 0 I — | 7
SECTION B-B
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75 LQFP6A0mMmM* 1panenk agéor mati on

Fi g88eQFP64 Package Diagram

D1
370
REF.
PIN 1 64
— ) |
1 \
i
EJ@ \
M |02
. -
O | L
o |
3 |
\
L |
L5.5O
REF.
H REF.
/
/
|

A2

1] 0.25 BASE
GAGE PLANE

| |

]

]

| |

|

HEE R

Nl 7
L2 e

T -

The figure isscanloe. dr awn to
Al'l pins should be soldered to the PCB.

Tabl2L QFP64 Package Dat a

S/ N SYM DI MENSI ONS REMARKS
1 A MAX.1.600 OVERALLHEI GHT
2 A2 1.400N0.050 PKGTHI CKNESS
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S/ N SYM DI MENSI ONS REMARKS

3 D 12.000N0. 200 LEADTI PTOTI P
4 D1 10.000N0.100 PKGLENGTH

5 E 12.000N0. 200 LEADTI PTOTI P
6 E1l 10. 000N0. 100 PKGWI DTH

7 L 0.600N0.150 FOOTLENGTH

8 L1 1. 000REF. LEADLENGTH

9 e 0. 500BASE LEADPI TCH
10 H (REF) (7.500) GUM. LEADPI TCH
11 b 0.220N0.050 LEADWI DTH

Note: Dimensions are marked in millimeters.

Fi g90eQFP64, 10x10 Welding Layout Recommenc

48 33
7y
|
; | ,,
— \ 0.5 [T 1030
— | ——1 &
— \ —
— | —
— | —
— ‘ —
— | —
—— e
10.3) 7 Il [—
— | —
— [ —
12.7 C— \ 1
(= T 103 »——
— \ g —
— | —
164 | 17
' 1 | 16
! 1.2
Y
7.8
- 27 >
Not e: Di mensions are marked in millimeters.
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7.6. QF N5(67 mm* 7pman k age i nf or mati on

Fi g9d@FN56 Package Diagram

SYMEOL MILLIMETER
MIN | NOM | MAX
D2 A 0.70 | 0.75 | 0.80
- o Al _ | 0o.02| 005
! UUUUUU'|UUUUUL b D00
i . C 018 0,20 0,25
B | D 6,90 | 7.00] 7.10
02 5.10 | 5.20 | 5.30
e 0. 40BSC
- 1 - w =z Nd 5. 20BSC
Ne 5. 20BSC
E 690 | 7.00| 7.10
B2 5.10 | 5.20 | 5.30
| K .20 — | —
1 1 0,35 | 0,40 0.45
EXLOSED THERMAL h 0,30 | 0.35] 0.40
PAD ZOOM R 217%217

BOTTOM VIEW

A
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Fi g92® N56,

7x7mm Wel ding

IIIIIIIIIIIII

Recommendati ons

sa\d iﬁ;ﬂ “ Vo
SEE DETAILS
56X (0.7)
o] ~mw%%%%&ﬁi—ﬁ
I _@____‘—'—_’E_J_
52X (0.4) 1]_3 | | 2 ey
e o (o) ¢ o) _q}_ggg___[
Wl s
¢ % O —°-—¢—-o—o &= o
o o 3; o _é__g
% S
14CO ? _O- ! gzg
‘Q”'Z’Tﬁi/af]ﬂﬂﬂﬂﬂ%%%!E:"
! v UEB}TYP—J.‘—’F—’!iiBX(Lm
= (6.7) _
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8. Packaging Information

8.1.Reel packaging

Fi g9Re el Packaging Specification Drawinr

. ©0 00000000000
! ==l E=l I E= == w
B O—4 o110 ©
| ||| | D) |
—-|-- 4 = 0 —
AO Di mensi on designed to accommoda
BO Di mensi on daecsciognmneodd attoe t he ¢ omg
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Al photos are for referiesceubpnpéyt Baodthbepmpgdgeat ance

Tabl2Rarameter Specification Tabl e of Reel

Reel

) Packal . ) A0 BO KO w Pinil
Devi ce PinfSPQ Di ame
Type (mm)l (mm)l (mm)l (mm)lQuadr
( mm)
G32R501DH LQFP| 641500 330 12.4 12.4 2.15 24 Q1
G32R501R] LQFP| 641500 330 12.4 12.4 2.15 24 Q1
G32R501R LQFP| 641500 330 12.4 12.4 2. 15 24 Q1
G32R501DK LQFP| 641500 330 12.4 12.4 2. 15 24 Q1
G32R501DR| LQFP| 64|1500 330 12.4 12.4 2.15 24 Q1

82.Tr @ymackaging

Fi g9dMleaBackaging Diagram
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—+ X-Pitch +—
~Unit Dimension—=
I N - I /)
Al =l
All photos are for reference only, and the appearance |

Tabl®Barameter SpeciTirideym¢ckagi Tgbl e of

. . ) . Tray Tr ay

Device PackaPinSPQX-Dlmens Y-Di mens| X-Pi t (¢ Y-Pit Leng{ Widt
Type ( mm) ( mm) (mm)| ( mm) Cmmy| ( mm)

G32R501DV|] LQFP|104d 900 16.6 16.6 20. 3 21 322.] 135.
G32R501DM LQFP| 80119 14. 8 14. 8 17. 9 18 322. 135.
G32R501DP| LQFP 80 16 0 ( 12 . 3 12 . 3 15. 2 15. 7| 322. 13 5.
G32R501DR LQFP| 64160 12.3 12.3 15.2 15.7 322. 135.
G32R501DN QFN 561250 9.7 9.7 12.2 12.46 322. 135.
G32R501VY LQFP| 100 900 16. 6 16. 6 20. 3 21 322. 135.
G32R501MY LQFP| 80119 14. 8 14. 8 17. 9 18 322. 135.
G32R501RY LQFP| 641160 12.3 12.3 15.2 15.7 322. 135.
G32R501NY QFN 561|250 9.7 9.7 12.2 12.6 322. 135.
G32R501Vd LQFP| 100 900 16. 6 16. 6 20. 3 21 322. 135.
G32R501MJ LQFP| 80119 14. 8 14. 8 17. 9 18 322. 135.
G32R501R({Q LQFP| 664|160 12. 3 12. 3 15.2 15.7 322. 135.
G3 2 R3NCUu7r QFN 56250 9.7 9.7 12.2 12.6 322. 135.
G32RDVYCT7| LQFP| 100G 900 16. 6 16. 6 20. 3 21 322. 135.
G32RDMCT7| LQFP| 80| 119 14. 8 14. 8 17. 9 18 322. 135.
G32RDRCT7| LQFP| 641160 12. 3 12. 3 15.2 15. 7 322. 135.
G3 2 RPmNau7 QFN 56250 9.7 9.7 12.2 12.6 322. 135.
G32R501DV| LQFP| 100 900 16.6 16.6 20. 3 21 322.] 135.
G32R501DMY LQFP| 80| 119 14. 8 14. 8 17. 9 18 322. 135.
G32R501DR] LQFP| 64160 12. 3 12. 3 15.2 15. 7 322. 135.
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. . ) ) Tray Tr ay
] Packal X-Di mens|Y-Di mens| X-Pi t ¢ Y-Pit )
Device Pin SPQ Leng| Wi dt
Type ( mm) ( mm) (mm)| ( mm)
( mm)| ( mm)
G32R501BN| QFN 56250 9.7 9.7 12.2 12.6 322.| 135.
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9. Ordering Information

Fi g9B®32R501

G32 R 5

Product series
G32=Geehy 3dit MCU

Product type

R=high performance real -time controller
(Realtime Controller)

Core platform

5=Cortex- M52 core

Typical feature

Seri e

0 1

O=basic configuration version
Series number

1=the first product series

Core configuration

s Ordering I nformat.i

D=dual core
Blank=single - core

Number of pins

V=100 pinsl 14mm*14r&m
M=80 pinsl" 12mm*12r@m
P=80 pinsl" 10mm*10r@m
R=64 pinsl" 10mm*10r@m
N=56 pinsl" 7mm*7n@m
Flash capacity

Y T 8 Q

Y=640KB
C=256KB

Package form

T=LQFP
U=QFN

Temperature range

8=-400 ~125
7=-400 ~10%
6= -400 ~8%

Certification

Q=Automotive AE€Q100 certification
Blank=Nonr automotive AEG Q100 certification

Tabl220r der i

ng |

nformation Li st

FLASH SRAM
Order Co Packag
©~ KB " KB

Packag

SPQ

Temperatur e

G32R501DV 640 128 LQFP10O0

Tr ay

900

I ndust r i-4a0l ~ Ig5
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Order Co FLASH SRAM Packag|Packag SPQ Temperature
"~ KB "~ KB
G32R501DWM 640 128 LQFPS8O Tray| 119 I ndust r i-4a0l ~ Igl5a
G32R501DP 64 0 12 8 LQF PS80 Tray|160| | ndustr i-4adl ~ Iglita
L0mm*10

G32R501DR 640 128 LQFPG6 4 Tray| 160| I ndust r i-4a0l ~ gl
G32R501DR 640 128 LQFPG6 4 Reel 150 I ndustr i-4a0l ~ g5
G32R501DN 640 128 QFN56 Tray|250| I ndust r i-4a0l ~ g5
G32R501V 640 128 LQFP1O Tray| 900/ I ndust r i-4a0l ~ gl
G32R501M 640 128 LQFP8O Tray|119| | ndust r i-4abl ~ g5
G32R501R 640 128 LQFP64 Tray|160| | ndust r i-4adl ~ IgiN5a
G32R501R 640 128 LQFPG6 4 Reel 150 I ndust r i-4a0l ~ g5
G32R501N 640 128 QFN56 Tray|250| I ndust r i-4a0l ~ Iglksa
G32R501V 256 128 LQFP10 Tray| 900/ I ndust r i-4a0l ~ Iglksa
G32R501M( 256 128 LQFPS8O Tray| 119 I ndust r i-4a0l ~ g5
G32R501R 256 128 LQFP64 Tray|160| | ndust r i-4adl ~ Igi5a
G32R501R 256 128 LQFPG6 4 Reel 150 I ndust r i-4a0l ~ g5
G32R501N( 256 128 QFN56 Tray|250| I ndust r i-4a0l ~ Iglsa
G32RDVYCT?7Y 256 128 LQFP1O Tray| 900/ I ndust r i-4all ~ g5
G32RDMCT7 256 128 LQFP8O Tray|119| | ndust r i-4adl ~ g5
G32RDRCT7 256 128 LQFP64 Tray|160| | ndust r i-4adl ~ g5
G32RDRCT7 256 128 LQFP64 Reel | 150| I ndustr i-4a0l ~ g5
G32RDBNCU7 256 128 QFN56 Tray| 250 I ndustr i-4all ~ g5
G32R501DV 640 1238 LQFP1O0 Tray| 900 Aut omar a-d& ~ 25N
G32R501DM 640 1238 LQFP8O Tray| 119| Aut omar a-d@& ~ 25N
G32R501DR 640 1238 LQFP64 Tray|160| Aut omar a-d& ~ 25N
G32R501DR 640 128 LQFP64 Reel | 150 Aut oman a-d& ~ 25N
G32R501BN 640 128 QF N5 6 Tray| 250 I ndustr i-4a0l ~ BN a
Note: The automotive grade model (G32R501DxYx8Q) is
production and supply in Q4 2025. The specGdalty ti me wi ||
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10. Commonly Used Modules and Abbreviations
Tabl28ommonly Used Function Modul e Denomi
Ful | name Abbreviation
Fl oating Point Unit FPU
Trigonometric Math Unit T MU
Viterbi, Compl ex Math and VCU
Nested IVetcagrorrupt Controll e NVI C
External I nterrupt EXTI
Genepatpose 1| O GPI1 O
Watchdog Ti mer WDT
Ti mer T MR
CRC Controller CRC
Power Management Bus PMBus
DMA controll er DMA
Analtoagi gi tal converter ADC
Di g4 @malal og converter DAC
Comparator Subsystem COMP
Reali me Cl ock RTC
Controller Area Network CAN
I ntient egrated circuit 1 2C
Seri al Peripher al Interf SPI
Uni versal Asynchronous Recei UART
Local Interconnection Net LI N
Quad speerriigolher al interface QSPI
Crossbar switch X-B AR
Math Instruction Extensi Zidian
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11. Revision history

Tabl2Pocument Revision History

Dat e Ver si Revision History
Janu2a0®0y5 1.0 New
(lYpdate the pin information f
Febr @R 1.1 (2Update the ordering informat
(3Gorrect the typographical e
table for the package.

IRemoved0hBETondition from sej|
2Revise the schematic diagran
3BRevise the product silkscreeg
(4Revise the description of th

(5Add a description of the ¢
characteristics section.

—~ o~~~

March 20 1. 2

®6) Revise the description of
(7Revitshe number Bfo COMP limforr

(1) Correction of Boot mode p

(2) Correction of the i mrteagrong
the product information table

(3) Update of CFGSMS |l ogic bl
(4) Update of the format for
(5) Update of the product mod |

May 025 1. 4 (1) Correction Table5 Digital

May 202§ 1.3

(1) Errata the typical values
(2) Update the descriptive te
June 2072 1. 5 (3) Update the descompmtriavert e
(4) Add descriptions related
(5) Update the input restrict
(1) UpdabHeHyhital Signals

@2Modify the size and SPQ of t
1) Macdief f our AND gatFesgutroe @R

2Xhange Helium descdiopthlesant cto
December 1.7 si n gbleea t

(3Adtdthe TBD dbat aa®aoWDCT DC char |
(4Add the TBMabdeaebdddA€ AC char

Aug w2s0t2 5 1. 6
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St at ement

This document is formul aBethi aoddpobbisBed, byt Geeblereir
ifGeehyo).

software

ti me.

Re a

that vyou

User s

S

ha

this docu

1. Owner s

This docu

The contents in this document are protected I
copyright. Geehy reserves the rightttatmakeg c
d this document carefully before using Geehy |
(hereinafter referred to as the fAuserso) have
1 us e itr ea cGeerhd/a rpa e dwictth r el evant | aws and re
ment .

hip

ment can only be used in connection with the ¢

provided by Geehy. Wi thGeae¢ehyhen@prumirt pemr mirmsdi windwdl may
edit or disseminate all or part of the contents of thi:
The ®m or fiGeehyo words 6% gnaphissdwocumenEoaoeriiradema
product or service names displayed on Geehy products al
2. No Intellectual Property License

Geehy owns all rights, ownership and intellectual prope
Geehy shall notgb&ntdetmedl tcense or right of any intell
i mplicitly due to the sale or distribution of Geehy pr
I f any third partyoés product s, services on ismtadll | enott u dl
deemed that Geehy authorizes users to use the aforesai
property Any information regarding the application of
warranties andg ki alil ihicésadomhgamwithouanfli mgeateinonowaimn
property rights of any third party, unl ess otherwi se ac
3 Version Update

Users can obtain the | atest delcsumeman odr derei cep r @ eeestpy npdri
I f the ontents in this document are inconsistent with
sales contract shall prevail

4 I nformation Reliability

The relevant data in thibBatdtokumest khy eCodhwi haborf atoor y
party testing organization. However, clerical errors ir
environment may occur inevitably. Thereforeanysers shol
responsibility for such errors that may occur in this ¢
used to guide users as performance parameter reference
product performance.
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Users shalppropréat e Geehy products according to their

applicability of Geehy products to confirm that Geehy
standards, safety or other meldabsedttyoregearng edmeamttso U
verify and test Geehy products, Geehy wil/ not bear any

5. Legality

USERS SHALL ABI DE BY ALL APPLI CABLE LOCAL LAWS AND REGU
DOCUMENT AND THE MATCHI NG GBEER®Y BRADUCUSDEBSTAND THAT T
PRODUCTS MAY BE RESTRI CTED -BXPORE GRPORHERREAWS OF THE
COUNTRI ES OF THE PRODUCTS SUPPLI ERS, GEEHY, GEEHY DI STF
(ON BEHALF OR | TSELF, SUBSI DI ARIES AND AFEELAMDED ENTER
PROMI SE TO ABI DE BY ALL APPLI CABLE LAWS AND REGULATI ONS
EXPORT OF GEEHY PRODUCTS AND/ OR TECHNOLOGI ES AND DI RECT

6 . Disclaimer of Warranty

THI'S DOCUMENT I S PROVI DED BY GEEHY "AS |1 §S" AND THERE | ¢
EI THER EXPRESSED OR | MPLI ED, I NCLUDI NG, BUT NOT LI MITEI
MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR PURPOSE, T
APPLI CABLE LAW.

GEEHY' S PRODUCTS ARE NOT DESI GNED, AUTHORI ZED, OR WARRY/
COMPONENTS I N MI{SSUPFRRT,LIPOELUTI ON CONTROL, OR HAZARDOLI
MANAGEMENT SYSTEMS, NOR WHERE FAI LURE COULD RESULT I N |
ENVI RONMENTAL DAMAGE.

I'F THE PRODUCT | S NOT LABELED AS "AUTOMOTONEI GRRDBDE, " | T
SUl TABLE FOR AUTOMOTI VE APPLI CATI ONS. GEEHY ASSUMES NO
I' TS SPECI FI CATI ONS OR GUI DELI NES.

THE USER SHOULD ENSURE THAT THE APPLI CATI ON OF THE PROCL
RELEVANT STANDARDS, | NCLUDI NG ABFET YNOT NEIORIMAED ONOSECURI T
ENVI RONMENTAL REQUI REMENTS. THE USER ASSUMES FULL RESPC
SELECTI ON AND USE OF GEEHY PRODUCTS. GEEHY WILL BEAR N
DI SPUTES ARI SI NG FROM THE SUBSEQUENT DESI GN OR USE BY

7. Liomntaft Liability

I N NO EVENT, UNLESS REQUI RED BY APPLI CABLE LAW OR AGREE
ANY OTHER PARTY WHO PROVI DRAS PTRHED WWIICU MEANST | S , BE LI ABL
DAMAGES, I NCLUDI NG ANY GENERAL, SPECI AL, DI RECT, I NCI DE
DAMAGES ARI SI NG OUT OF THE USE OR | NABANDPRQDUOT®SE THE
(I NCLUDI NG BUT NOT LI MITED TO LOSSES OF DATA OR DATA BE
LOSSES SUSTAI NED BY USERS OR THI RD PARTIES). THI S COVEHF
PERSONAL SAFRGRERT P, OR THE ENVI RONMENT, FOR WHI CH GEEHY
RESPONSI BLE.

8. Scope of Application
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