CCCCCCCCCCCCC

Datsd e et

G32R5x X
Cor tiMdbX Chasxsed i X2-tRiemd MC

Ver sV i2n ;



Geehy

SEMICONDUCTOR

1. Product characteristics
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. upp t
Arm CoM§ 2 xd8i2t CPU LPM) with euxpt efrunnaclt iwoank
(duadr e)

250 MHz A Communication periph

| EEE 754prseiciglieon -and ddubll eO0ower management bus
precision floating point ulnfierfzee)

ZidMahh Instruction Extgn_Jsiio"r‘u'[err”le integrated c
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. . i ace (pins are boo

A Trigonometric math unit TMU
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1 quad seri al peri pher a

Me mor y

640KB embedded Flash (EQcC
protection)
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by third party converters (ADC)

Uni que identification (UI,&))UBUtm(IS’eél external c
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Clock and system processing blocks (PPB)
(C

Two intephal 10 MMHD oscMha or s

window comparators
Onchip crystal oscillator 1amidt erxdfegrnemoal dggi t al
clock input converters (DAC)
Wi ndow watchdog timer modAlPBpigital imterference

Clock |l oss detection ciqc2i®b2t buffer DAC output

1.1V core, 3.3V I/0O0 dAdepmnlganced control per

BuitiInt 1.1V Ilinear voltag® Iree gruWwM tcohra n n erl ess oMi u thi chn
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System peripherals high resolution
6channel direct memory aclekBtegrated hardware t
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4 cﬁsmgma delta filter module (SDF)

i npu channels (2 parallel filters per
channel)

A Standard SDF data filtering

A @hcomparator filter is used to
quickly perform operation in high or

| owal ue situations

FIl exible | ogic block (FLB)

Enhance the functions of existing
peripheral s

Comply with the functional
security standards

Comply with I EC61508 SI L2
certification requirements

Rel ated certifications

AE®@Q100 Certification (certification is
ongoing)

|l EC 61508 Certification (certification is
ongoing)

Package options
LQFP 100

LQFP 80
LQFP 64
QFN 56

Temperature option (ambient
temperatur e)

46~10653% 125

Application

Mot or controll
converter/ BLDC

Onboard charger (0OBC)

DC power module for electric vehicle
charging station

er (servo/frequency
)

Photovoltaic inverter
(micro/string/central)

Energy storage power conversion
system (PCS)

Thr-pkase UPS

| nduwsi al AC/ DC power supply

Commercial power supply
rver

I
(communication/ se )

u
\Y

.geehy. com Page



Content s

1. Product char.act.eril. Sl i .C S i 2
2. Product 1 Ni.ol.ma b i 0., 8
2.1.Product | nfarmat..an. .. Tab.l. e 8
P2 G o o U o N o o T o = TP 11
3. [ o T N o N o T A o 0 1 0 O o 0 o N 12
3.1.Pin Definitil0n. Dl d g lad M e 12
3. 2P N AL L DU B S e 16
3.3.Pidi gnal D o IO o O P o T o RO PRR 47
3. B AIN AT 0 g oo SleeG @ e 47
IC TG B b 2 e I T - U I S o ¢ - 1 SRR 55
3. 3.Plower supply .and..g.r.0Un.di g e 6 2
3 . .DAE. D U g @ Nl . S B e e e e e e e e anane 6 3
A MUt Pl e XN 0. P S 65
3. 4.GP1 O Mul ti plieXid.ng . . Pl S 65
3.4 .Ri.gital Il nput ..an. . ADC...Ri.n.  ( ALO) e 82
R A €% @ T I = 7+ N1 3 S OSSR 82
3. 4 . 0lut pBIARX @ N d B IR X e aeeas 83
3.5.Pins with -ipt emrdnoRdin IFRELSIL..S.L.O.T e 8 4
3.6.Connection of..Unus.ed. . Rl .S e 8 4
4 . Modul € De S.Chd Pl e 8 6
T T N T A o o W o0 O A o 1 DTS UPURRRRRSPP 8 6
4. 2. Functional B.l..o.C.K...Di @@ @ M 87
4 3 M MO i 88
G T TSI 1 o T VAN 441 U o 0 o O 1 o SRRSO 8 8
e O I N o I o - T o T« T T o o SRR 89
4. 3.Peripheral register..memor.y. . . map.p.i.n.g. .. 91
4 3 M MO I Y L Y B S 914
S o = 2 0 T O A T o= T SO O T o SO PSP UR PR 914
4. 5.Bus Arch-iPeecdctphhree al ...CO.NN.EL.C.LI.QON i 95
N T N o T o =T~ o PP 96
4.6 . Fll.oating poi.nt..unict . CERU) 96
www. geehy. com Pag#¢



4. 6. T2.i angul ar mat hema.t.i.c.al..uni. b (CTMU). . 96
4. 6. VM3.terbi, complex mat hemat.i.c.s....and..CRC..Uni.t9 1 VCU)
L o O O U T 4 O PSPPSR PPPPPO 98
7.Direct Memory .AC.CELS.S...[.DMA) 99
. 8.Boot ROM and Per..pher.al. . B0t o i, 100
4. 8.Clonfigure alternate .h.o.ot..mode..s.el.ect.i.an..pil@l
4. 8.Q2o.nfigure alternadt.e..bo.ot..mode..opt.i.Qn. ... 102
I € I O T N A o 1 o 4 = 1 PP 103
4.9. Dualode Secur i.l ya . Modll € 105
O TR VAV - R o o o o o PO 105
411. Fl elxd bl ogi ¢ .bl.o.cK (W E LB 105
4. 12FRuncti onal. . Sl el Y —————— 106
5. El ectrical Char.act. er.i.S.l.i.C.S i, 107
5. 1. Absol ute Maxi.muUm.  Ral b 0.0.S e 107
5.1.Maxi mum temperat ur.e..char.act.er.i.s.t.i.CS .. 107
5.1.Maxi mum rated vol t.ag.e..char.acit.er.i.s.ti.cs......107
5.1.Ma.xi mum rated cur r.e.nt..char.acit.er.i.sti.cs......107
5. 2. ESD L e®@eemMme MG @l 108
5. 3.Recommended Oper at.i.ng..Con.di. .l .i.0nNS. ... 108
5. 4. Power ConNnsuUMP . 0N SUIMMA L Y sieee e e sneeeeeenes 110
5.4.8Sly.stem Comsempti on (VDD by Ext.er.nal..Rower.l1850pply
5.4.2.stem Current Consumption (.VDD..by..lnt.er.ndlllVREG
5.4 . VWo.rk in Oper.at.i.ng. . . Mad . 112
5.4.CGurrent Consump.t.i.on..Di.ag.r.am ., 112
5.4 . RBeducing Current..Cons.Ump.l. i .0 ... 113
5.5.Electrical Chatr.a.c it el i S i CoSa e, 114
5.6.Ther mal Resi st anc.e..Char.a.ct.er.i.s.l.i.CS . 115
5.7.Precautions for He.at..Di.s.s.i.pat.i.on..Des..gn...»116
T S YA = T N =0 1 SO PPPTTPR 116
5. 8.Plower management..uni. o (CBMU 116
LR S B T T = T S O O 4 o I O o X o SRR 125
5. 8.CGl.ock specd. il QS 128
R S B - TR o N o I W = 1 1 = A = T~ SRS 138
www. geehy. com Pagk



L < TS < O o U T - U O T o 1 o ST P PP OPPPPPRPPPPPPIN 139
5.8.Bl.ectrical dat a ..an.d..t.i.mi.n.g..of. GRL.Q. ... 142
D 8 Nt B L P 1414
I ST I o I VA= I N o o T o = TR PPPRR 146
9.Anal 0g PpPeradp e d . al S 150
5.19..Mai N Char aCd e Sl oS e 150
5.9 .Anaktoogi gital conv.er. el (CADC) 160
5. 90 . TEMP T A1 U L S L S0 e e e r e e e e e s s abb e e e e e e e e e e e s annneeees 170
59. 4Buffertaingil bgl conv.er.t.er . (.DAC) e, 170
5. 9.G0o.mpar at 0 .. CoOMP.) e 175
5.10Control Pl Pl @ L S 179
I A - U o I S U G = B O L N = R SRTRRP 17 9
5. 10Hi2ghesol ution caHRGARZ.LHRCAPRG. ..o, 183
5. 10Pu3l.se width modul.at.or.  (.RBMWM) . 186
5. 10Hid4ghesolution pulse widt...modul.at.or..(HREBWM)91
5.10Qu5a.drature encoderl..pul.se. .. .(QEPR) 191
5. 10Zqf .i | t er mo.dUl. . (o .SDE ) 193
5.11Communi cation..per.i.p.her.al. s, 201
5.11Controll er ar ea..net.wo.r.K. . (.CAN) e, 201
5.11ll.n2t.er nal i nt eg.r.at.ed. . .circli b (L2.C) 202
5. 11PoBwer management bus..(.RMBus.)...i.nt.er.f.ac.e...... 205
5.11sedr.¢ @ainmuni cati on i.nt.er.face.  (UART) 207
5. 11Sé5r.i0 al peripher.al..i.nt.er.f.ace. .. .( SPL) ... 209
5. 11L o6¢c. al i nterconne.c.t.i.on..networ.k. . .(LLN).......220
5. 11Qu7ad seri al peri pher.al..i.nter.f.ac.e..(.QSPLl.).... 221
6 . Device char.act. el i .S bl .C.S e 223
7. Package | nf.or.mat. i Qi e 228
7.1 .Product silk scr.een..pr.i.nt.i.ng..i.mage.. 228
7. 2.LQFP100 package..i.nf.ornmat. i.0n. . ... 229
7. 3.LQFP80 package..i.nf.ormat i 0. e, 231
7.4 . LQFP64 encapsul at.i.on..i.nf.o.r.mat. .o ... 234
7. 5.QFN56 package..i.nf.ormatl. i 0N . 236
www. geehy. com Page



8 . Packaging | nf.or.mat. .0 ., 238
8. 1.Reel I T o = o [ 1 o PP 238
t TR - U T = S o - U o - W o 1 o U o S 239
9. Ordering I nfarmat. .o ., 242
10. Commonly Used Modul es .a.nd..Abbr.ev.i.at.i.psig
11. ReVI Si 0N . i St 0l 245

www. geehy. com Pag®



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 i-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)
Frequency250 NI2200MH 250MHYP200MHz 200 MHz
CPUO FPU Supported Supported Support g
Zidian Com
Corte Supported Supported Support é
M5 2 Accel erato
Zidian Com
Supported Supported Support é
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

6-Chanb®A Supported

Me mor y
) ) Aut o md tDikra
Singlee Singlee
) cor e)
Series Type -
Low Hi gh ) ) ]
. | Lomens | Hi edrens Hi egdrensi t
densi densi
Fl ash total capal 256KBE 640KHB 256 KB 640KB 640KB
CFGSM CPUO _I TCM 64KB 64KB 48 KB 48 KB 48 KB
(conf CPU1l I TCM ; ; 8 KB 8 KB 8 KB
abl e
CPUO_DTCM 16 KB 16 KB 16 KB 16 KB 16 KB
me mo r -
arr a CPU1 _DTCM - - 8 KB 8 KB 8 KB
www. geehy. com Page



Product G32R501
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 ECIC, pomemor
) ) Supported
protectizomsee cdwrail
RAM Parity Supported
Bo RtOM 128KB
Conf i gDrC&b lOa P 8 KB
System
FIl exible Il ogic 4bl ocks
32bit CPU tim 3
Wat chdog ti mg 1
Nomaskabl e inter 1
(NMI WDT) ti meg
Crysotsacli | | at or/ Ext 1
I nternal pin 2
QFN56 25
LQFP64 26
GP I ®i
LQFP8DO 44
LQFP1O0O0 42
QFN56 14
LQFP64 16
Al O i
LQFP8DO 16
LQFP1O0O0 31
External I nt e 16
NVI C 226 Max)
Anal og peripherals
Number 3
Mi Il lion Sar
d 3.45
ADC -1 Second ( MS
bit Conversion 290
ADC QFN56 14
chan| | QFP64 16

www. geehy. com
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Product G32R501
(sin LQFP8( 16
end)
LQFP10 31
Temperature sg¢ 1
Buffer DAC 2
QFN56 6
LQFP64 7
COMP
LQFP8C( 7
LQFP10 7

Contpreorli pher al s

CAP/ HRCAP 7 (2 with HRCAP function
Channel of PWM/ 16
QEP 2
QFN56 2
Chann LQFPG6 4 4
of SI LQFP8O 2
LQFP10O0 4

Communication peripherals

CAN 2
1 2C 1
UART 2
SPI 2
LIN (YdAamPatibl 1
PMBus 1
QSPI 1
Vol tage
Operating volt} 3.1V~3.6YV

Temperatur e

Junction temper i40AC 2/150AC

FromOA C to 105AC (xxx7 devi

Ambi ent operating | ; )
FromOA C to 125AC (xxx8 devi
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22.Product model
For the produ¢i gmodei on of G32R501, please refer
Tab2evice Model
Devi ce mo Devicg Deviccoenf i gur at AE®Q1O00 Package
packag Standar (
G32R501DV LQFP1O0 DVYT?7
G32R501DM LQFPS8O FIl ash "6RAMB1 2 8 K DMYT7
G32R501DR LQFP64 Dualor e fdheingshi t y DRYT7
G32R501DN QFN56 DNYU7
G32R501VY LQFP1O VYT7
G32R501MY LQFPS8O Fl ash "6RAMB1 2 8K MY T 7
G32R501RY LQFP64 Si ngloe e fdheingshi t | RYT7
G32R501NY QFN56 NYU7
G32R501Vd LQFP10 VCT7
G32R501M( LQFPS8O El ash 2BAMBRKB MCT7
G32R501Rd LQFP64 Singlodedtvensit) ) RCT7
G32R501N(d QFN56 NCU7
G32RDVCT?7 LQFP1O0 DVCT?7
G32RDMIT7 L QF80 EFl ash 2B5MBRKB DMCT 7
G32RDRIT 7 L QFeP4 Dualod efvensi ty DRCT 7
G3 2 R DANU7 QFN56 DNCU7
G32R501DV LQFP1O DVYT8Q
Fl ash "6RAMB1 2 8K
G32R501DM LQFPS8O ) o Grade 1 DMYT8Q
Aut omot i-dveen/shiitg]
G32R501DR LQFP614 DRYT8Q
Fl ash "6RAMB1 2 8K
G32R501DN| QFN56 | Duadothei glens/iangy - DNYUS8
Ambi ent operati.|
www. geehy. com Pagkl
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3. Pin information

31. Pin Definition Diagram
Figa6G8@82R5xx Series LQFP1O00O
— o
+28 o §$m©~§ £ neRIN9 oDy
S0P ,08 088888,8.,86002828085
oo rnmono4q00o00gFgOasSoopgapgdaodgagy
OQO>>>>X0000O0OFOFEgEEOOLOOHO©E
HinininininininininininininininEnininEninininingn
75747372717069686766656463626160595857565554535251
GPIO3 [] 76 50
GPIO2 77 49
GPIO1 []78 48
GPIOO0 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
GPI034 []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
oo ooogog
8508828282858 533E8%8552¢%
2x8>7 dS¢ 8%4%g° SoE
G > & mo3 < 0sE e
@ Iz
358
< 8 E
n
S— >
<
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Pin

[1GPIO13
[1 GPIO53
[1 GPIO54
[11VDDIO
VDD
[1VSS
[1C14
[1cC12
[1B5
[1BO

[1B4,C8
A9
[1A8
[1A4,B8
[1A5

1 VDDA
[ VSSA
[1B12,C11
[1C3
[1A12,B9
1c1
[1C5

1 VREFLOA

Di

stri

1 A10,B1,C10

1 VREFLOB,VREFLOC
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FigeG682R5xx Series LQFP80 Pin Distributior

nsosd? € o 298 5 &8I
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GPIO2 ] 61 40 GPIO17
GPIO1 [ 62 39 GPIO16
GPI00 [ 63 38 GPIO33
GPIO47 [] 64 37 GPIO11
GPI023 [ 65 36[] GPIO12
GPIO41[] 66 35 GPIO13
GPI022[] 67 34[] GPIO53
GPIO7 [] 68 33[ GPIO54
GPI044 ] 69 LQFP80 32[] vDDIO

vss [ 70 31[}VvDD
vDD [ 71 30 Vvss
vDDIO [ 72 29[] A10,C10,B1
GPIO45 ] 73 28[] A9,C8,B4
GPIO5 [ 74 270 A4,B8
GPIO9 [ 75 26 ] VDDA
GPIO10[] 76 250] VSSA
GPI034[] 77 24[]B12,C11
GPIO15[] 78 23] c3
GPIO14 ] 79 22[]A12,C1B9
GPIO6 [ 80 21[] VREFLO
O 12345678 91011121314151617181920

OO000O000O00O00O000O00000000000
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GPIO3
GPIO2
GPIO1
GPIOO
VDDIO [
GPI023 [
VSSIO [
GPI022 [
GPIO7 O
VSS [
VDD ]
VDDIO [
GPIO5 [
GPIO9 [
GPIO10 [
GPIO6 [

Fi gB682R5xx Series
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LQFP64 Pin Di

1 GPIO33

1 GPIO11

[ GPIO12

[ GPIO13

[ VDDIO

[ VDD
[Vss

1 A10,B1,C10
[1B4,C8

[ A4,B8

[ VDDA

[ VSSA

M B12,C11
[c3

Mc1

[ VREFLOA VREFLOB,VREFLOC

stribut
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GPIO4
GPIO3
GPIO2
GPIO1
GPIOO
VDDIO
GPIO23
VSSIO
GPI022
GPIO7
VDD
VDDIO
GPIO5
GPIO9
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Fi gd682R5xx Series QFN56 Pi
— o
19 [a) [a]
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R e
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42 41 40 39 38 37 36 35 34 33 32 31 30 29
143 28 {_]
[ 144 21 ]
145 26 [_]
[ 146 25 ]
147 24 ]
148 EN5S6 23 ]
[ 149 Q 22 [}
150 21 ]
151 20 [}
152 19 ]
153 18 ]
154 1w ]
155 16 ]
156 15 ]
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GPIO11
GPIO12
GPIO13
VDDIO
VDD
A10,B1,C10
B4,C8
A4,B8
VDDA
VSSA
B12,C11
C3

C1

VREFLOA VREFLOB,VREFLOC
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322 Pin Attributes
Tab3Rin Attributes
Signal nj Mlu(lct;tpi'; LQFP10| LQFP8( LQFP6{ QFNS56| Pin t Description
Anal og
AO I ADA I nput O
B15 I ADGB I nput 15
Cl5 23 19 15 13 I ADE& I nput 15
DACA_OUT @) Buf ferA DAIC put
Al 0231 I Digital Il nput 231 o
Al I ADEA I nput 1
DACB_OUT 22 18 14 12 ] BufferB BDAUQ put
Al 0232 I Digital Il nput 232 o
Al10 I ADEA I nput 10
B1 I ADGB I nput 1
c1l0 I ADE& I nput 10
40 29 25 23
COMP7 _HP( I COMF Hil elvel Comparator
COMP7 _LP( I COMP Lowevel Comparator
Al 0230 I Digital Il nput 230 o
A2 9 I ADA I nput 2
B6 9 12 8 | AD@B | nput 6
COMP1_HP( I COMR Hil elvel Comparator

www. geehy. com
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Mul ti pl e

Signal n i locati o LQFP1O LQFPS LQFP6{ QFN56| Pi Description
COMP1 _LP( COMR Lbwevelmpar ator Pos
Al 0224 Digital Il nput 224 o
A3 ADEA I nput 3
COMP1 _HP] COMR Hil ghlvel Comparator
COMP1 _HNC( COMA Hil glvel Comparator
10 13 0 0
COMP1 _LPj COMRA Lbwvel Comparator
COMP1 L N¢ COMAR L-bwvel Comparator
Al 0233 Digital I nput 233 ¢
A4 ADAA I nput 4
B8 AD&B | nput 8
COMP2 _HP( 36 27 23 21 COMR Hil @ghCeolmpar ator Pos
COMP2 _L P COMR Lbwvel Comparator
Al 0225 Digital Il nput 225 o
A5 ADA I nput 5
COMP2 _HP] COMR Hil ghlvel Comparator
COMP 2 _ HN( COMR Hil elvel Comparator
35 0 0 0
COMP2 _LPJ COMR Lbwvel Comparator
COMP 2 _ L N( COMR L-bwvel Comparator
Al 0234 Digital Il nput 234 o
A6 ADEA I nput 6
6 10 6 o}
COMP5 _HP( COMP  Hil ghlvel Comparator

www. geehy. com

Pagk7



Mul ti pl e

Signal n locatio LQFP1O0 LQFPS LQFP64 QFNS56| Pi Description
COMP5 _L P COMPB L-bwvel Comparator
Al 0228 Digital Il nput 228 o
A7 ADA I nput 7
COMP5 _HP] COMP  Hil glv el Compair ot oe
COMP5 _ HN( COMP  Hil glv el Comparator
COMP5 _ L P} COMPB Lbwvel Comparator
20 o} o} o}
COMP5 _ L N COMB L-bwvel Comparator
COMP3 _HP! COMB Hil @ghCoolmpar ator Pos
COMP3 _L P} COMB Lbwvel Comparator
Al 0235 Digital Il nput 235 09
A8 ADEA I nput 8
COMP6 _HP( COMB Hil glvel Comparator
37 o} o} o}
COMPG6 _LP( COMB L-bwvel Comparator
Al 0229 Digital Il nput 229 o
A9 ADEA I nput 9
COMP6 _HP] COMB Hil glvel Comparator
COMP6 _ HN( COMPB Hilgelwvel Comparator
38 28 o} o}
COMP6 _LP] COMB L-bwvel Comparator
COMP®6 _ L N( COMB L-bwvel Comparator
Al 0236 Digital Il nput 236 0
All 18 16 o] o] ADEA I nput 11
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Signal n i locati o LQFP1O LQFPS LQFP6{ QFN56| Pi Description
B7 AD&B | nput 7
COMP1_HP/ COMR Hil g¢lvel Comparator
COMP1 _L P COMR L-bwvel Comparator
COMP1_HPI COMR Hil ghlvel Comparator
COMP1 _LP] COMR L-bwvel Comparator
Al 0248 Digital Il nput 248 o0
Al2 ADEA I nput 12
B9 AD@B I nput 9
COMP2 _HP COMR Higeglwel Comparator
COMP2 _L P« 30 22 o} o} COMR Lbwvel Comparator
COMP2 _HP! COMRHiI dghevel Comparator
COMP2 _L P COMR Lbwvel Comparator
Al 0249 Digital Il nput 249 o
Al4 ADEA I nput 14
COMP5 _HP COMPB  Hil glv el Comparator
COMP5 _L P COMPB L-bwvel Comparator
16 15 o} o}
COMP5 _HP! COMPB  Hil glv el Comparator
COMP5 _L P COMB L-bwvel Comparator
Al 0252 Digital Il nput 252 o9
AlS ADEA I nput 15
14 14 10 9
COMP6 _HP COMB Hil ghlvel Comparator
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Signal n i locati o LQFP1O LQFPS LQFP6{ QFN56| Pi Description
COMPG6 _L P COMB Lbwvel Comparator
Al 0253 Digital Il nput 253 o0
BO ADE&B I nput O
COMP7 _HP] COMPHi ghevel Comparator
COMP7 _ HN( COMFP Hil glvel Comparator
41 0 0 0
COMP7 _LPJ COMFP Lbwvel Comparator
COMP7 _ L N( COMFP L-bwvel Comparator
Al 0241 Digital Input 241 o
B2 AD@B I nput 2
C6 ADE& I nput 6
COMP3 _HP( 7 11 7 6 COMB Hil glvel Comparator
COMP3 _LP({ COMB L-bwvel Comparator
Al 0226 Digital Il npPti n226 o
B3 AD&B I nput 3
Optional External R ecf heiry
VDAC 8 DAC. Pl ease refer to the
precautions
COMP3 _HP] 8 5 7 COMB Hil elvel Comparator

COMP3 _ HN( COMB Hilgelwvel Comparator
COMP3 _L P} COMB Lbwvel Comparator
COMP 3 _ L N( COMB L-bwvel Comparator
Al 0242 Digital Il nput 242 o
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COMP4 L P/

Al 0251

Signal n i locati o LQFP1O LQFPS LQFP6{ QFN56| Pi Description
B4 AD@B I nput 4
C8 ADE& I nput 8
COMP4 _HP( 39 28 24 22 COMBRI Hil ghlvel Comparator
COMP4 _LP{ COMR L-bwvel Comparator
Al 0227 Digital Il nput 227 o9
B5 AD&B I nput 5
COMP4 _HP] COMBRIHiIi ghevel Comparator
COMP4 _ HN( COMP Hilglwvel Comparator
42 0 0 0
COMP4 _L P COMPR Lbwvel Comparator
COMP4 _ L N( COMP Lbwvel Comparator
Al 0243 Digital Il nput 243 o0
B10 ADEGB I nput 10
Cc7 AD& I nput 7
COMP3 _HP/ 15 14 10 9 COMB Hil elvel Comparator
COMP3 _L P COMB L-bwvel Comparator
Al 0250 Digital I APGtP2B0 0
B11 ADGB I nput 11
C9 AD& I nput 9
COMP4 _HP 13 13 10 9 COMR Hil elvel Comparator

COMR L-bwvel

Comparator

Digital

Il nput 251 o
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Signal n i locati o LQFP1O LQFPS LQFP6{ QFN56| Pi Description
B12 ADEGB | nput 12
Cl1 ADE I nput 11
COMP7 _HP 32 24 20 18 COMF Hil ghlvel Comparator
COMP7 _L P COMF L-bwvel Comparator
Al 0254 Digital Il nput 254 o9
CcoO ADE& I nput O
COMP1 _HP] COMR Hil glvel Comparator
COMP1_HN] COMA Hilgelwel Comparator
19 16 12 10
COMP1 _LP] COMA Lbwvel Comparator
COMP1 _LN]J COMRA Lbwvel Comparator
Al 0237 Digital Il nput 237 o0
Cl1 AD&L I nput 1
COMP2 _HP] COMR Hil elvel Comparator
COMP2 _HN] COMR Hil elvel Comparator
29 22 18 16
COMP2 _LP] COMR L-bwwWelmparator Pos
COMP2 _ L N]| COMR Lbwvel Comparator
Al 0238 Digital Il nput 238 0
Cl4 ADE& I nput 14
COMP7 _HP] COMF Hil elvel Comparator
44 3 0 0
COMP7 _HN] COMFP Hilgelwel Comparator
COMP7 _LP] COMFP Lbwvel Comparator
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Signal n i locati o LQFP1O LQFPS LQFP6{ QFN56| Pi Description
COMP7 _LN]J COMF Lbwvel Comparator
Al 0246 Digital Il nput 246 o
C2 ADE& I nput 2
COMP3 _HP] COMBS Hil ghlvel Comparator
COMP3 _HN] COMB Hil glvel Comparator
21 17 13 11
COMP3 _LP] COMB L-bwvel Comparator
COMP3 _ L N]| COMB Lbwvel Comparator
Al 0244 Digital I nput 244 o9
C3 ADE& I nput 3
COMP4 _HP] COMR Hilelel Comparator
COMP4 _ HN] COMP Hil gelvel Comparator
COMP4 _LP] COMPRI L-bwwelmparator Pos
31 23 19 17
COMP4 _ L N]| COMR L-bwvel Comparator
COMP4 _HP! COMR Hil elvel Comparator
COMP4 _L P COMR Lbwvel Comparator
Al 0245 Digital | APGtP2AS 0
C4 ADE& I nput 4
COMP5 _HP] COMB Hil @lvel Comparator
COMP5 _HN] 17 15 11 o} COMB  Hil glv el Comparator
COMP5 _LP] COMPB L-bwvel Comparator
COMP5 _ L N| COMPB Lbwvel Comparator
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Signal nj Mlu(lct;tpi'; LQFP10| LQFP8( LQFP6{ QFNS56| Pin Description
Al 0239 Digital Il nput 239
C5 ADE& I nput 5
COMP6 _HP] COMB Hil ghlvel Comparator
COMP6 _ HN COMB Hil glvel Comparator
COMP6 _LP] COMB L-bwvel Comparator
28 o} o} o}
COMP®6 _ L N]J COMPB Lbwvel Comparator
COMP6 _HP! COMB Hil glvel Comparator
COMP®6 _L P} COMB Lbwvel Comparator
Al 0240 Digital I nput 240 ¢
Cc1l2 ADE& I nput 12
COMP7 _HP COMFP Hilegehlel Comparator
43 o} o} o}
COMP7 _L P COMFP Lbwvel Comparator
Al 0247 Digital Il nput 247 o
ADEA Hi gh Reference Vol
VREFAI 25 20 16 14 /
"Pin Signal Descript
ADB High Reference Vol
VREFBI 24 20 16 14 /
"Pin Signal Descript
ADE& High Reference Vol
VREF®I 24 20 16 14 /
"Pin Signal Descript
ADA Low Reference Volta
VREFAO 27 21 17 15 ) ) )
"Pin Signal Descript
ADEB L&eference Voltage.
VREFBO 26 21 17 15 ) ) )
"Pin Signal Descript
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Signal n i locati o LQFP1O LQFPS LQFP64{ QFN56| Pin t Description
ADE& Low Reference Volta
VREFLCO 26 21 17 15 ] ) ) ]
"Pin Signal Descripti
GPI
GPI1 OO 0, 4 | / O GenePatpose I nput/ Oy
PWM1 A 1 0] PWM1 Output A
| 2CA_SDA 6 79 63 52 47 I/ OD | 2-8& Oplkmain Bidirecti
SPI A_STEH 3 I/ O SP-A Sl ave Transmit
QSPI _1 O} 11 I/ O QSPI _I1 01
GPI O1 o, 4, I/ O GenePatpose I nput/ Oy
PWM1 _B 1 0] PWM1 Output B
78 6 2 51 46
| 2CA_SCL 6 I/ OD | 2-8& Oplkmain Bidirecti
SPI A_SOM 3 I / O SP-A Sl ave Output, Ma s t
GPI O2 o, 4, I/ O GenePatpose I nput/ Oy
PWM2 _ A 1 o PWM2 Output A
OUTPUTXBA 5 0] Out ptBtARX Out put 1
PMBUSA_SD 6 I/ OD PMBufs Oplmai n Bidirect
77 61 50 45
UARTA_TX 9 O UARA Transmi't Dat 4
QSPI _1 O3 11 I/ O QSPI _1 O3
SPI A_SI M 3 I/ O SP-A Sl ave I nPputputMab $lg
CANA_ TX 2 0 CAM Transmit
GPI O3 0, 4 | / O GenePatpose I nput/ Oy
76 60 49 44
PWM2 B 1 0 PWM2 Output B
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Signal n i locati o LQFP1O LQFPS LQFP64{ QFN56| Pin t Description
OUTPUTXBA 2, 5 @) Out ptBtARX Out put 2
CANA_RX 3 I CAM Receive
PMBUSA_ S 6 I/ OD PMBufAsOpebDr ain Bidirect
SPI A_CLK 7 I/ O SP-A Cl ock
UARTA_RX 9 I UARA Receive Dat a
QSPI _1 O2 11 I QSPI _1 02

GPI O4 o, 4, 8 I/ O GenePatpose I nput/ Oy
PWM3 _ A 1 @) PWM3 Out put A
OUTPUTXBA 5 @) Out ptBtARX Out put 3
CANA_TX 6 75 59 48 43 @) CAM Transmit
QSPI _SCL 11 I/ O QSPI _SCLK

SPI B_CLK 3 I/ O SP-B Cl ock
QEP2 STRO 2 [ QER Gating

GPIl O5 0, 4 8 I / O GenePatpose I nput/ Oy
PWM3 _B 1 @) PWM3 Output 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/ 0O QSPI 101

GPI1 O6 o, 4, 8 I/ O GenePatpose I nput/ Oy

97 80 6 4 1
PWM4 A 1 o) PWM4 Output A
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Signal n i locati o LQFP1O LQFPS LQFP64{ QFN56| Pin t Description
OUTPUTXBA 2 @) Out ptBtARX Out put 4
SYNCOUT 3 o External PWM Synchron
QEP1_A 5 [ QEPL I nput A
CANB_TX 6 0] CANM Transmit
SPI B_SOM 7 I/ O SP-B Sl ave Output, Ma st
QSPI _1 00 11 I/ O QSPI _1 OO0
GPI O7 o, 4, 8 I/ O GenePatpose I nput/ Oy
PWM4 _ B 1 @) PWM4 Out put B
OUTPUTXBA 3 @) Out ptBtARX Out put 5
QEP1 _B 5 84 6 8 57 52 I QEFPL I nput B
CANB_RX 6 I CAMN Receive
SPI B_SI M 7 I/ O SP-B Sl ave | nputputMaFlk
QSPI _SS_ 11 I/ 0 QSPI _SS_N
GPIl O8 0, 4 8 I / O GenePatpose I nput/ Oy
PWM5 _A 1 @) PWM5 Output A
CANB_TX 2 o CAMN Transmit
ADCSOCAO 3 o ADC conversion start A s
74 58 47 42 (from PWM)
QEP1_STRO 5 I/ O QEPL Gating
UARTA _ _TX 6 O UARA Transmi't Dat 4
SPI A_SI M 7 | / O SP-A Sl ave Input, Ma st g
| 2CA_SCL 9 I/ OD | 2-8& OpkmaBindi recti ona
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Signal nj Mlu(lct;tpi'; LQFP10| LQFP8( LQFP6{ QFNS56| Pin t Description
QSPI _1 O3 11 I/ O QSPI _1 03

GPI1 O9 0, 4 8 | / O GenePatpose I nput/ Oy
PWM5 B 1 o) PWM5 Output B
UARTB_TX 2 0] UARB Transmit Dat g
OUTPUTXBA 3 o) Out ptBtARX Out put 6

90 75 6 2 56

QEP1 | NDE 5 I/ O QEPL i ndex
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, 8 I/ O GenePatpose I nput/ Ou
PWM6 _ A 1 @) PWM6 Output A
CANB_RX 2 I CAMN Receive
ADCSOCBO 3 o ADC conversion start B s

(from PWM)

QEP1_ A 5 93 76 63 [ QEPL I nput A
UARTB_TX 6 O UARB Transmit Dat 4
SPI A_SOM 7 I / O SP-A Sl ave Output, Ma s t
| 2CA_SDA 9 I/ OD | 2-80pebrain Bidirecti
QSPI _ScCL 11 I/ O QSPI _SCLK

GPI O11 0, 4 8 I / O GenePatpose I nput/ Ou
PWM6 _ B 1 52 37 31 28 o PWM6 Out put B
UARTB_RX 2, 6 I UARB Receive data
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Signal n i locati o LQFP1O LQFPS LQFP64{ QFN56| Pin Description
OUTPUTXBA 3 @) Out pBtARX Out put 7
QEP1_B 5 [ QEPL I nput B
SPI A_STHEH 7 I SP-A Sl ave Transmit E

QSPI _1 01 11 [ QSPI _1 01
QEP2 A 10 [ QER2 I nput A
SPI A_SI M 13 I SP-A Sl ave I nput, Mast €
GPIl O12 o, 4, 8 I GenePatpose I nput/ Ou
PWM7 _ A 1 @) PWM7 Output A
CANB_TX 2 (0] CAN Transmit
QEP1 _STRO 5 I QEPL Gating
UARTB_TX 6 @) UARB Transmit Dat &
51 36 30 27
PMBUSA _CT 7 I PMBufAs Control Sign
QSPI _1 00 11 [ QSPI _1 00
SPI A_CLK 3 I SP-A Clock
CANA_RX 10 I CAM Recei ve
TRACED?2 15 @) TRACE Synchronous Da
GPIl1 O13 o, 4, 8 I GenePatpose I nput/ Ou
PWM7 _B 1 o PWM7 Out put B
CANB_RX 2 50 35 29 26 I CAMN Receive
QEP1_ | NDE 5 | QEPL index
UARTB_RX 6 I UARB Receive data
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Signal n i locati o LQFP1O LQFPS LQFP64{ QFN56| Pin t Description
PMBUSA_ALI 7 I/ OD PMBufs Oplmain Bidirecti o
QSPI _SS_ 11 I/ 0O QSPI _SS_N
SPI A_SOM 3 I/ O SP-A Sl ave OQOutput, Ma st
CANA_TX 10 0] CAM Transmit
TRACEDS3 15 0] TRACE Synchronous Da
GPIl1 O14 o, 4, I/ O GenePatpose I nput/ Ou
PWM8 _ A 1 @) PWM8 Output A
UARTB_TX 2 @) UARB Transmit Dat g
OUTPUTXBA 6 o) Out ptBtARX Out put 3
PMBUSA_SD 7 °° "o - ) I/ OD PMBufs Oplmain Bidirect
SPI B_CLK 9 I/ O SPB Cl ock
QEP2 _A 10 I QER2 I nput A
PWM3 _ A 5 o PWM3 Output A
GPI O15 0, 4 I / O GenePatpose I nput/ Ou
PWM8 _ B 1 @) PWM8 Output B
UARTB_RX 2 I UARB Receive data
OUTPUTXBA 6 @) Out ptBtARX Out put 4
PMBUSA_SQ( 7 °° e - - I/ OD PMBufs OplBmain Bidirect
SPI B_STH 9 I / O SPB Sl ave Transmit E
QEP2_B 10 | QER I nput B
PWM3 _B 5 o} PWM3Out put B
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Signal n i locati o LQFP1O LQFPS LQFP64{ QFN56| Pin t Description
GPI O16 0, 4 8 | / O GenePatpose I nput/ Ou
SPI A_SI M 1 I/ O SP-A Sl ave I nput, Mast ¢
CANB_TX 2 0] CANM Transmit
OUTPUTXBA 3 @) Out ptBtARX Out put 7
PWM5 A 5 o) PWM5 Output A
UARTA_TX 6 @) UARA Transmit Dat g
SD1_D1 7 54 39 33 30 I SDA Channel 1 Dat a
QEP1_STRO 9 I/ 0 QEPL Gating
PMBUSA _SQ( 10 I/ OD PMBuAs Oplmain Bidirect
XCLKOUT 11 0] External Clock Ou
QEP2 _B 14 I QER2 I nput B
SPI B_SOM 13 I/ O SPB S|l ave Output, Mast
TRACEDO 15 o TRACE Synchronous Da
GPI O17 0, 4 8 I / O GenePatpose I nput/ Ou
SPI A_SOM 1 I/ O SP-A Sl ave Output, Mast
CANB_RX 2 I CAMN Receive
OUTPUTXBA 3 @) Out ptBtARX Out put 8
55 40 34 31
PWMS5 _ B 5 o PWM5 Out put B
UARTA_ RX 6 | UARA Receive Data
Sb1_C1 7 I SDHA Channel 1 Cl och
QEP1 _ | NDE 9 I/ 0O QEPL index
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Signal nj Mlu(lct;tpi'; LQFP10| LQFP8( LQFP6{ QFNS56| Pin t Description
PMBUSA_SD 10 I/ OD PMBufsOpelbr ai n Bidirect

CANA_TX 13 ] CAM Transmit
TRGI O 15 I/ O External Trigger Bi
GenePatpose I nput/ OQOutput
its digital mul tiplexer
GPIlI O18_X o, 4, 8 I/ O NTOSC is used as the sy
connected tdoam exsegis

recommended) .

SPI A_CLK 1 I/ O SP-A Clock

UARTB_TX 2 O UARB Transmit Dat g

CANA_RX 3 I CAMNM Receive

6 8 50 41 38

PWM6 _ A 5 @) PWM6 Output A
| 2CA_SCL 6 I/ OD | 2-€& OpEBmain Bidirecti
SD1 D2 7 I SDA Channel 2 Dat a

QEP2_A 9 I QER2 I nput A
PMBUSA_CT 10 I PMBufAs Contr ol Sign
XCLKOUT 11 o External Clock Ou
X2 ALT @) Crystal Oscillator
GPIl1 O20 0 I/ O GenePatpose I nput/ Ou

QEP1_A 1 I QEPL I nput A

o} o} o} o}

CANB_TX 3 0] CAMN Transmit

SPI B_SI M 6 I/ O SP-BSI ave I nput, Master
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Signal nj Mlu(lct;tpi'; LQFP10| LQFP8( LQFP6{ QFNS56| Pin t Description
SD1_D3 7 I SDRA Channel 3 Dat a
SPI B_CLK 9 I/ O SP-B Cl ock

GPl 021 0 I/ O GenePatpose I nput/ Ou
QEP1 _B 1 [ QEPL I nput B
CANB_RX 3 I CAMN Receive

0 o) 0 4

SPI B_SOM 6 I/ O SP-BSI ave Output, Maste
SD1_C3 7 I SDA Channel 3 CIl ock
| 2CA_SCL 11 I/ OD | 2-8& Oplkmain Bidirecti
GPI|l 022 0, 4 8 I / O GenePatpose I nput/ Ou
QEP1 _STRO 1 I/ O QEPL Gating
UARTB_TX 3 @) UARB Transmit Dat &
SPI B_CLK 6 83 67 56 51 I/ O SP-B Cl ock

SD1_ D4 7 I SDA Channel 4 Dat a
LI NA_TX 9 0] LI-A Transmit
PWM4 _A 5 o) PWM4 Output A.
GPIl1 023 0 I/ O GenePatpose I nput/ Ou
QEP1 | NDE 1 I/ O QEPL i ndex
UARTB_RX 3 I UARB Receive dat a

81 65 54 49
PWM4 _B 5 @) PWM4 Out put B
SPI B_STH 6 I/ O SP-B Sl ave Transmit E
SD1_C4 7 I SDA Channel 4 Cl ock
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Signal n i locati o LQFP1O LQFPS LQFP64{ QFN56| Pin t Description
LI NA_RX 9 I LI'N Receive
| 2CA_SDA 11 o | 2-8& OpBmain Bidirecti
SPIB_SI M 13 I/ O SPB Sl ave I nput, Mast 6
GPl1 O24 o, 4, 8 I/ O GenePatpose I nput/ Ou
OUTPUTXBA 1 @) Out ptBtARX Out put 1
QEP2 _A 2 | QER I nput A
PWM8 _ A 5 @) PWM8 Output A
SPI B_SI M 6 I / O SPB Sl ave Input, Mast €
56 41 35 32
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 o TRACE Cl ock
GPI O25 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 Mawsttpeut | nput
57 4 2 o} o}
SD1_C1 7 I SDA Channel 1 Clock
PMBUSA_SD 10 @) PMBufs Oplmain Bidirect
UARTA_RX 11 | UARA Receive Dat a
QSPI _1 O3 13 I/ O QSPI _1 03
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Signal nj Mlu(lct;tpi'; LQFP10| LQFP8( LQFP6{ QFNS56| Pin t Description
QEP1_A 5 [ QEPL I nput A
GPI O26 0, 4 8 | / O GenePatpose I nput/ Ou
OUTPUTXBA 1, 5 @) Out ptBtARX Out put 3
QEP2 | NDE 2 I/ 0 QEP2 I ndex
SPI B_CLK 6 I/ O SP-B Cl ock
58 43 0 0
SD1_D2 7 I SDA Channel 2 Dat a
PMBUSA _CT 10 I PMBufAs Control Sign
| 2CA_SDA 11 I/ OD | 2-8& Oplkmain Bidirecti
QSPI _1 02 13 I/ O QSPI _1 02
GPIlI 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 44 0 0
SD1_C2 7 I SDA Channel 2 Clock
PMBUSA _ _ALI 10 I/ OD PMBufAs Oplmain Bidirectio
| 2CA_SCL 11 I/ OD | 2-.€& OplEmain Bidirecti
QSPI _SCL 13 I/ O QSPI _SCLK
GPI O28 0, 4 8 I / O GenePatpose I nput/ Ou
UARTA_ RX 1 | UARA Receive Data
1 4 2 3
PWM7 _ A 3 o) PWM7 Output A
OUTPUTXBA 5 @) Out ptBtARX Out put 5
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Signal n i locati o LQFP1O LQFPS LQFP64{ QFN56| Pin t Description
QEP1_A 6 [ QEPL I nput A
SD1_D3 7 I SDA Channel 3 Dat a
QEP2_STRO 9 I/ O QER Gating
LI NA_TX 10 0] LI-N Transmit
SPI B_CLK 11 I/ O SP-B Cl ock
ERRORSTS 13 o Lowevel wvalid error
TRACECLK 15 I/ O TRACE Clock
GPIl 029 0, 4 8 I / O GenePatpose I nput/ Ou
UARTA_TX 1 @) UARA Transmit Dat g
PWM7 _B 3 @) 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 SDR Channel 3 Cl och
QEP2 | NDE 9 I/ 0 QER2 I ndex
LI NA_RX 10 I LI-N Receive
SPI B_STH 11 I/ O SP-B Sl ave Transmit E
ERRORSTS 13 o Lowevel valid error
TRACEDO 15 o TRACE Synchronous Da
GPI O30 0, 4 8 I / O GenePaltpose | nput/ Ou
CANA_RX 1 98 1 o} o} I CAM Receive
SPI B_SI M 3 I/ O SP-B Sl ave I nput, Mas
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Signal n i locati o LQFP1O LQFPS LQFP64{ QFN56| Pin t Description
OUTPUTXBA 5 @) Out pBtARX Out put 7
QEP1_STRO 6 I/ O QEPL Gating
SD1_D4 7 I SDA Channel 4 Data
QSPI _1 O3 11 I/ O QSPI _1 03

PWM1 A 2 o) PWM 1 Output A
TRACED1 15 I/ O TRACE Synchronous Da
GPIl 031 o, 4, 8 I/ O GenePatpose I nput/ Ou
CANA_TX 1 (0] CAM Transmit

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

6 4 49 40 37

PWM8 _ B 5 @) PWM8 Out put B

LI NA_TX 6 @) LI-A Transmit
SD1_D3 7 I SDA Channel 3 Dat a
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Signal nj Mlu(lct;tpi'; LQFP10| LQFP8( LQFP6{ QFNS56| Pin t Description
CANA_TX 10 0] CAM Transmit
QSPI _1 OQ 11 I/ O QSPI _1 OO
ADC conversion start B s
ADCSOCBO 13 0]
(from PWM)
TRGI O 15 I/ O External Trigger Bi
GPIl 033 0, 4 8 I / O GenePatpose I nput/ Ou
| 2CA_SCL 1 I/ OD | 2-8& Oplkmain Bidirecti
SPI B_STH 3 I/ O SP-B Sl ave Transmit E
OUTPUTXBA 5 @) Out ptBtARX Out put 4
LI NA_RX 6 I LI-A Receive
SD1_C3 7 53 38 39 29 I SDRA Channel 3 CIl ock
CANA_RX 10 I CAM Receive
QSPI _SS_ 11 I/ O QSPI _SS_N
QEP2 _B 2 I QER I nput B
ADC conversion start A s
ADCSOCAO 13 0]
(from PWM)
TRACED1 15 I/ O TRACE Synchronous Da
GPI O34 0, 4 8 I / O GenePatpose I nput/ Ou
OUTPUTXBA 1 94 77 o} o} 0] Out ptBtARX Out put 1
PMBUSA_SD 6 I/ OD PMBufAs OplEemain Bidirect
GPI O35 _T o, 4, 8 I/ O GenePatpose I nput/ Ou
63 48 39 36
UARTA _ RX 1 | UARA Receive Dat a
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Signal nj Mlu(lct;tpi'; LQFP10| LQFP8( LQFP6{ QFNS56| Pin t Description
| 2CA_SDA 3 I/ OD | 2-8& OpBmain Bidirecti
CANA_RX 5 I CAM Receive
PMBUSA_ S 6 I/ OD PMBufAs Oplmain Bidirect
LI NA_RX 7 I LI-A Recei ve
QEP1_A 9 [ QEPL I nput A
PMBUSA _CT 10 I PMBuAs Co nStirgonla l
DI 15 JTAG Test Data I nput. Pl
Description" for pr
GPIl1 O37 _TI o, 4, 8 I/ O GenePatpose I nput/ Ou
OUTPUTXBA 1 @) Out ptBtARX Out put 2
| 2CA_SCL 3 I/ OD | 2-80pebBrain Bidirecti
UARTA_TX 5 @) UARA Transmit Dat g
CANA_TX 6 61 46 37 34 o CAM Transmit
LI NA_TX 7 o LI-A Transmit
QEP1 _B 9 [ QEPL I nput B
PMBUSA_ALI 10 I/ OD PMBufs Oplmain Bidirectio
Tbo 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 1/ 0 QSPI _1 03
GPI|l 040 0, 4 8 85 0 6] 0 | / O GenePatpose I nput/ Ou
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Mul ti pl e

Signal n i locati o LQFP1O LQFPS LQFP64{ QFN56| Pin t Description
PMBUSA_SD 6 I/ OD PMBufs Oplmain Bidirect
UARTB_TX 9 @) UARB Transmit Dat g
QEP1_A 10 [ QEPL I nput A
QSPI _1 02 11 I/ O QSPI _1 02
GPIl 041 0 4, 8 I/ O GenePatpbeput/ OQutput
PWM2 _ A 1 o PWM 2 Output A
SPI B_STH 3 @) SP-B Sl ave Transmit
PMBUSA _SQ( 6 I/ OD PMBuAs Oplkmain Bidirect
0 66 0 0
UARTB_RX 9 I UARB Receive dat a
QEP1 _B 10 I QEFPL I nput B
QSPI _SCL 11 I/ O QSPI _SCLK
SPI B_SOM 13 I/ O SPB Sl ave Outoput, Ma]
GPI O42 0, 4 8 I / O GenePatpose I nput/ Ou
LI NA_RX 2 I LI-N Recei ve
OUTPUTXBA 3 @) Out ptBtARX Out put 5
PMBUSA _CT 5 o] 57 o] o] I PMBufAs Control Sign
| 2CA_SDA 6 I/ OD | 2-8& Oplmain Bidirecti
UARTB_TX 9 O UARB Transmit Dat 4
QEP1_ STRO 10 o) QEPL Gating
GPIl 043 o, 4, 8 I/ O GenePatpose I nput/ Ou
0 54 0 0
OUTPUTXBA 3 o} Out pBtARX Out put 6
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Mul ti pl e

Signal n i locati o LQFP1O LQFPS LQFP64{ QFN56| Pin t Description
PMBUSA_ALI 5 I/ OD PMBufs Oplmain Bidirecti o
Il 2CA_SCL 6 I/ OD | 2-8& OpBmain Bidirecti
UARTB_RX 9 I UARB Receive data
QEP1 _ | NDE 10 I/ 0 QEPL index

GPIl 044 o, 4, 8 I/ O GenePatpose I nput/ Ou
QEP1_A 2 | QEPL I nput A

0 69 0 0

OUTPUTXBA 3 @) Out ptBtARX Out put 7
QSPI _1 02 11 I/ O QSPI _1 02

GPI| 045 0, 4 8 I / O GenePatpose I nput/ Ou
OUTPUTXBA 3 o] 73 o] o] @) Out ptBtARX Out put 8
QSPI _1 00 11 I/ O QSPI _1 00

GPIl O46 o, 4, 8 I/ O GenePatpose I nput/ Ou
LI NA_TX 3 o} 6 o} o} o LI-N Transmit
QSPI _SS_ 11 I/ 0 QSPI _SS_N

GPIl 047 o, 4, 8 I/ O GenePatpose I nput/ Ou
PWM2 _B 1 o PWM2 Out put B
QEP1 _A 2 | QEPL I nput A

0 64 0 0

LI NA_RX 3 I LI-N Recei ve
SPIB_SI M 6 I / O SPB Sl ave Input, Ma s
PMBUSA_SD 7 I/ OD PMBufAs OplEemain Bidirect
GPIl 0438 o, 4, 8 o] o) o] o] I/ O GenePaltpose I nput/ Ou
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Signal nj Mlu(lct;tpi'; LQFP10| LQFP8( LQFP6{ QFNS56| Pin Description
OUTPUTXBA 1 @) Out pBtARX Out put 3
CANB_TX 3 @) CANM Transmit Dat a
UARTA_TX 6 0] UARA Transmit Dat g
SD1_D1 7 I SDA Channel 1 Dat a
GP1l 049 o, 4, 8 I/ GenePatpose I nput/ Ou
OUTPUTXBA 1 @) Out ptBtARX Out put 4
CANB_RX 3 I CAMN Receive
UARTA_RX 6 I UARA Receive Dat a
0 56 0 0
SD1_C1 7 I SDRA Channel 1 Cl ock
QEP2 | NDE 9 I/ QER I ndex
SYNCOUT 11 o External PWM Synchron
QEP1 | NDE 2 I/ QEPLIi ndex
GPI O50 0, 4 8 |/ GenePatpose I nput/ Ou
QEP1_ A 1 [ QEPL I nput A
0 d 0 0
SPI B_SI M 6 I/ SP-B Sl ave Input, Mast¢€
SD1_D2 7 I SDA Channel 2 Dat a
GPIl O51 o, 4, 8 I/ GenePatpose I nput/ Ou
QEP1 _B 1 [ QEPL I nput B
0 d 0 0
SPI B_SOM 6 |/ SP-B Master Il nput, S| a\
Sb1_C2 7 I SDHA Channel 2 Cl ock
GPIl O52 o, 4, 8 o] o) o] o] I/ GenePaltpose I nput/ Ou
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Signal nj Mlu(lct;tpi'; LQFP10| LQFP8( LQFP6{ QFNS56| Pin Description
QEP1_STRO 1 I/ QEPL I nput B Gatin
SPI B_CLK 6 I/ SP-B Cl ock
SD1_D3 7 I SDA Channel 3 Dat a
GPIl O53 o, 4, 8 I/ GenePatpose I nput/ Ou
QEP1 _ | NDE 1 |/ QEPL index
SPI B_STH 6 49 34 o] o] I/ SP-B Sl ave Transmit E
SD1_C3 7 I SDA Channel 3 CIl ock
UARTB_RX 9 I UARB Receive dat a
GPI| O54 0, 4 8 |/ GenePatpose I nput/ Ou
SPI A_SI M 1 I/ SP-A Sl ave I nput, Mast €
QEP2 _A 5 48 33 o] o] I QER2 I nput A
UARTB_TX 6 @) UARB Transmit Dat &
SD1_ D4 7 I SDA Channel 4 Dat a
GPI O55 0, 4 8 |/ GenePatpose I nput/ Ou
SPI A_SOM 1 I/ SP-A Master I nput, Sl ay
QEP2_B 5 8 8 8 8 |/ QER I nput B
UARTB_RX 6 I UARBRecei ve dat a
SD1_C4 7 I SDA Channel 4 Cl ock
GPI O56 0, 4 8 |/ GenePaltpose | nput/ Ou
SPI A_CLK 1 6 5 o) o] o] I/ SP-A Clock
QEP2 _STRO 5 I/ QER Gating
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Mul ti pl e

Signal n i locati o LQFP1O LQFPS LQFP6{ QFN56| Pi Description
UARTB_TX 6 UARB Transmit Dat g
SD1_D3 7 SDAChannel 3 Data |
SPIB_SI M 9 SPB Sl ave I nput, Mast 6
QEP1_A 11 QEPL I nput A

GPIl O57 o, 4, 8 GenePatpose I nput/ Ou
SPI A_STH 1 SP-A Sl ave Transmit E
QEP2 _| NDE 5 QER I ndex
UARTB_RX 6 66 o) o] o) UARB Receive dat a
SD1_C3 7 SDRA Channel 3 CIl ock
SPI B_SOM 9 SPB S|l ave Output, Mast
QEP1_B 11 QEPL I nput B

GPIl O58 o, 4, 8 GenePatpbeaput/ Out put
OUTPUTXBA 5 Out ptBtARX Out put 1
SPI B_CLK 6 SPB Cl ock
SD1_D4 7 67 o} o} o} SDA Channel 4 Dat a
LI NA_TX 9 LI-A Transmit
CANB_TX 10 CAMN Transmit
QEP1_STRO 11 QEPL Gating

GPI O59 0, 4,2 8 GenePaltpose | nput/ Ou
OUTPUTXBA 5 92 o) o] o] Out ptBtARX Out put 2
SPI B_STH 6 SP-B Sl ave Transmit E
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Mul ti pl e

Signal n locati o LQFP10|] LQFPS8 LQFP64{ QFN56| Pin t Description
SD1_C4 7 I SDA Channel 4 CIl ock
LI NA_RX 9 I LI-N Receive
CANB_RX 10 I CAMNRecei ve

QEP1 _ | NDE 11 I/ 0 QEPL index

Debug and reset
JTAG test clock wipthean
T oK S WC LK 60 A5 36 33 When used in SWD debugg
used for SWD clock (SWC
"Pin ®Piegral ption" for
JTAG Test Mode Selecti of
pulp resistor. When use

TMS ( SWDI 6 2 47 38 35 I/ O | mode, this pin can be us

(SWDI O). Please refDesctro
for precautions.
I nternal wvoltagwi trhegan aitr
VREGENZ 73 o} 46 o} down resistor. Please

Description" for pr
Crystal osci-dndaedrcloaclsii
Y1 69 51 42 39 can also be usedntedf Bedt
cl o8& 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

Vbbb 4,46, 7| 8, 31, 4, 27,4 5,24, 4 1.1V digital |l ogic power
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Signal nj Mlu(lct;tpi'; LOQFP10| LQFP8( LQFP6{ QFN56| Pi Description
Signal Description®™
3.3V analog power pin.
Vopa 11, 34 26 22 20 ) ] )
Signal Description”
3.3V digital I/ O power
vVDDI O 47,70/7,32,52/28,43,(25, 40, . . .
Signal Description"”
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 1/0O
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33.Pin Signal Description
3.3.1. Analog signal
Tabd4lenal og Signal s

Signal Description Pin t| GPI ngp L%FP L(iFP Q5F6N
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 ADA I nput 3 I 10 13
A4 ADA I nput 4 I 36 27 23 21
A5 ADA I nput 5 I 35
A6 ADAA I nput 6 | 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
AlO0 ADAA 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
Al 02 2 Di ital Il nput 224 I 9 12 9 8
Al 02 2! Di ital Il nput 225 I 36 27 23 21
Al 02 2 ¢ Di ital Il nput 226 I 7 11 7 6
Al 02 2] Di ital Il nput 227 I 39 28 24 22
Al 02 2 ¢ Di ital Il nput 228 I 6 10 6

Al 02 2 ¢ Di ital Il nput 229 I 37

Al 02 3 ( Di ital Il nput 230 I 40 29 25 23
Al 02 3] Di ital Il nput 231 | 23 19 15 13
Al 02 3] Di ital Il nput 232 I 22 18 14 12
Al 02 3] Di ital Il nput 233 I 10 13

Al O2 3¢ Di ital I nput 234 I 35

Al O2 3 Di ital I nput 235 I 20

Al O2 3¢ Di ital Il nput 236 I 38 28
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Signal Description Pi GPI LSEP LQOFP LaFP Q5F6N
Al 02 3] Digital Il nput 237 19 16 12 10
Al O2 3¢ Digital Il nput 238 29 22 18 16
Al 02 3¢ Digital Input 23 17 15 11
Al 024 ( Digital Il nput 240 28
Al 024 ] Digital Il nput 241 41
Al O2 4] Digital Il nput 242 8 8 7
Al 024 Diginhaut 243 on A 42
Al O2 4 Digital I nput 244 21 17 13 11
Al 024! Digital I nput 245 31 23 19 17
Al 024 ¢ Digital Input 246 44
Al 02 4] Digital Il nput 247 4 3
Al 024 ¢ Digital |APGtPi2d 8 18 16
Al 024 Digital I nput 249 30 22
Al 025 ( Digital Input 250 15 14 10 9
Al O25] Digital Il nput 251 13 13 10 9
Al O251 Digital Il nput 252 16 15
Al 025 Digital Input 253 14 14 10 9
Al O25 ¢ Digital Il nput 254 32 24 20 18

BO AD&B I nput O 41

B1 AD@B I nput 1 40 29 25 23

B2 AD&B I nput 2 7 11 7 6

B3 ADE&B || nput 3 8 8 7

B 4 ADE&B || nput 4 39 28 24 22

B5 AD&B | nput 5 42

B6 ADGB | nput 6 9 12 9 8

B7 ADEB I nput 7 18 16

B8 AD&B | nput 8 36 27 23 21

B9 ADE&B | nput 9 30 22

B10 ADEGB I nput 10 15 14 10 9

B11 ADEGB I nput 11 13 13 10 9

B12 ADEGB I nput 12 32 24 20 18

B15 ADGB I nput 15 23 19 15 13

Cco ADE& I nput O 19 16 12 10
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. . . . LQFP| LQFP| LQFP| QFN
Signal Description Pi GPI 00 0 4 56
c1 ADE& I nput 1 29 22 18 16
c2 ADE& I nput 2 21 17 13 11
C3 ADE& I nput 3 31 23 19 17
C4 ADE&L I nput 4 17 15 11
C5 ADE& | nput 5 28
Cc6 ADE& I nput 6 7 11 7 6
Cc7 ADE& I nput 7 15 14 10 9
C8 ADE& I nput 8 39 28 24 22
(OF°) ADE&L I nput 9 13 13 10 9
C10 ADE& I nput 10 40 29 25 23
Cil1 ADE& I nput 11 32 24 20 18
Cc1l2 ADE& I nput 12 43
Cl4 ADE& I nput 14 44
C1l5 ADE& I nput 15 23 19 15 13
COMP1_Ht COMRHi ghevel Compar
10 13
0 Il nput O
COMP1_HK COMRA Hilgeglwvel Compar
19 16 12 10
1 Il nput 1
COMP1_+t COMR Hilegelvel Compar
9 12 9 8
0 Il nput O
COMP1_t COMR Hilegelvel Compar
19 16 12 10
1 Il nput 1
COMP1_+t COMR Hilegelvel Compar
18 16
2 Il nput 2
COMP1_t COMR Hilegelvel Compar
10 13
3 Il nput 3
COMP1_+t COMR Hilegelvel Compar
18 16
4 Il nput 4
COMP1_| COMRA L-bewelmpar ator
10 13
0 Il nput O
COMP1_| COMRA L-bwvel Compara
19 16 12 10
1 Il nput 1
COMP1_| COMA L-bwvel Compar
9 12 9 8
0 Il nput O
COMP1_| COMA L-bwvel Compar
19 16 12 10
1 Il nput 1
COMP1_| COMA L-bwvel Compar
18 16
2 Il nput 2
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. . . . LQFP| LQFP| LQFP| QFN
Signal Description Pi GPI 00 0 4 56
COMP1_| COMA L-bwvel Compar a
10 13
3 Il nput 3
COMP1_| COMA L-bwvel Compar a
18 16
4 Il nput 4
COMP2 _h COMR Hil glvel Compar a -
0 Il nput O
COMP2 _h COMR Hil glvel Compar a
29 22 18 16
1 Il nput 1
COMP2 _t COMR Hil glvel Compar a
36 27 23 21
0 Il nput O
COMP2_HK COMR Hilglwel Compara
29 22 18 16
1 Il nput 1
COMP2_HK COMRHiIi ghevel Compar a
30 22
2 Il nput 2
COMP2_H§ COMR Hilglwel Compara -
3 Il nput 3
COMP2_HK COMR Hil ehlvel Compar a
30 22
4 Il nput 4
COMP2_| COMR L-bwvel Compar a -
0 Il nput O
COMP2_| COMR L-bwvel Compara
29 22 18 16
1 Il nput 1
COMP2_| COMR L-bwvel Compar a
36 27 23 21
0 Il nput O
COMP2_| COMR L-bwvel Compar a
29 22 18 16
1 Il nput 1
COMP2 _| COMR L-bevelmparator
30 22
2 Il nput 2
COMP2_| COMR L-bwvel Compar a -
3 Il nput 3
COMP2_| COMR L-bwvel Compar a
30 22
4 Il nput 4
COMP3_h COMB Hil glvel Compar a 8 8 ;
0 Il nput O
COMP3_h COMB Hil glvel Compar a
21 17 13 11
1 Il nput 1
COMP3_t COMB Hilglvel Compar a
7 11 7 6
0 Il nput O
COMP3_t COMB Hilglvel Compar a
21 17 13 11
1 Il nput 1
COMP3_Hi COMB Hil @ghCoolmpar at or 0
2 Il nput 2
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. . . . LQFP| LQFP| LQFP| QFN
Signal Description Pi GPI 00 0 4 56
COMP3_t COMB Hil gvel Compar a 8 8 ;
3 Il nput 3
COMP3_t COMB Hilgvel Compar a
15 14 10 9
4 Il nput 4
COMP3_| COMB L-bwvel Compar a 8 8 ;
0 Il nput O
COMP3_| COMB L-bwvel Compar a
21 17 13 11
1 Il nput 1
COMP3_| COMB L-bwvel Compar a
7 11 7 6
0 Il nput O
COMP3_| COMB L-bwvel Compar a
21 17 13 11
1 Il nput 1
COMP3_| COMB L-bw\Welmpar ator 0
2 Il nput 2
COMP3_| COMB L-bwvel Compar a 8 8 ;
3 Il nput 3
COMP3_| COMB L-bwvel Compar a
15 14 10 9
4 Il nput 4
COMP4 _hH COMPRI Hil gtvel Compar a 490
0 Il nput O
COMP4 _hH COMPR Hil gtvel Compar a
31 23 19 17
1 Il nput 1
COMP4_HK COMPR Hil glvel Compar a
39 28 24 22
0 Il nput O
COMP4 _HK COMPR Hil elvel Compar a
31 23 19 17
1 Il nput 1
COMP4_HK COMR Hil @ghCoolmpar at or
31 23 19 17
2 Il nput 2
COMP4 _t COMR Hilegelvel Compar a 40
3 Il nput 3
COMP4 _t COMR Hilgelvel Compar a
13 13 10 9
4 Il nput 4
COMP4_| COMBPR I-loewel compar a 40
0 i nput O
COMP4_| COMR L-bwvel Compar a
31 23 19 17
1 Il nput 1
COMP4_| COMPR L-bwvel Compar a
39 28 24 22
0 Il nput O
COMP4_| COMPR L-bwvel Compar a
31 23 19 17
1 Il nput 1
COMP4_| COMR L-bewWelmpar ator
31 23 19 17
2 Il nput 2
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. . . . LQFP| LQFP| LQFP| QFN
Signal Description Pi GPI 00 0 4 56
COMP4 _| COMPR L-bwvel Compar a 490
3 Il nput 3
COMP4_| COMPR L-bwvel Compar a
13 13 10 9
4 Il nput 4
COMP5 _h COMP Hil glvel Compar a 0
0 Il nput O
COMP5 _h COMPB Hil glvel Compar a
17 15 11
1 Il nput 1
COMP5 _t COMPB Hil glvel Compar a
6 10 6
0 Il nput O
COMP5_HK COMPB Hilglwel Compara
17 15 11
1 Il nput 1
COMP5_H§ COMPB Hilglwel Compsairt
16 15
2 Il nput 2
COMP5_HK COMPB Hilglwel Compara 0
3 Il nput 3
COMP5 _t COMB Hil gtvel Compar a
16 15
4 Il nput 4
COMP5_| COMB L-bwvel Compar a 0
0 Il nput O
COMP5_| COMBLodwevel Compar a
17 15 11
1 Il nput 1
COMP5_| COMPB L-bwvel Compar a
6 10 6
0 Il nput O
COMP5_| COMPB L-bwvel Compar a
17 15 11
1 Il nput 1l
COMP5_| COMPB L-bwvel Compar a
16 15
2 Il nput 2
COMP5_| COMB L-bwvel Compar a 20
3 Il nput 3
COMP5_| COMB L-bwvel Compar a
16 15
4 Il nput 4
COMP6 _h COMB Hil glvel Compar a
38 28
0 Il nput O
COMP6 _h COMB Hil glvel Compar a ’8
1 Il nput 1
COMP6 _t COMB Hil glvel Compar a 37
0 Il nput O
COMP6 _t COMB Hil glvel Compar a ’8
1 l nput 1
COMP6 _t COMB Hil glvel Compar a -
2 Il nput 2
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. . . . LQFP| LQFP| LQFP| QFN
Signal Description Pi GPI 00 0 4 56
COMP6 _t COMB Hil @ghCeolmpar ator
38 28
3 Il nput 3
COMP6 _t COMB Hil gvel Compar a
14 14 10 9
4 Il nput 4
COMP6 _| COMB L-bwvel Compar a
38 28
0 Il nput O
COMP6 _| COMB L-bwvel Compar a -
1 Il nput 1
COMP6 _| COMB L-bwvel Compar a 37
0 Il nput O
COMP6_| COMB L-bwvel Compar a -
1 Il nput 1
COMP6_| COMB L-bwvel Compar a -
2 Il nput 2
COMP6_| COMB L-bwvel Compar a
38 28
3 Il nput 3
COMP6 _| COMB L-bwvel Compar a
14 14 10 9
4 Il nput 4
COMP7 _h COMFP Hil gtlvel Compar a 41
0 Il nput O
COMP7 _h COMFP Hil gtlvel Compar a 44
1 Il nput 1
COMP7 _Kt COMFP Hil @ghCedlmpar ator
40 29 25 23
0 Il nput O
COMP7 _t COMFP Hil glvel Compar a 44
1 Il nput 1
COMP7 _t COMFP Hil glvel Compar a 43
2 Il nput 2
COMP7_t COMFP Hilgelvel Compar a 41
3 Il nput 3
COMP7_t COMFP Hilgelvel Compar a
32 24 20 18
4 Il nput 4
COMP7_1 COMFP L-bwvel Compar a 41
0 Il nput O
COMP7_1 COMFP L-bwvel Compar a 44
1 Il nput 1
COMP7_1 COMFP L-bwvel Compar a
40 29 25 23
0 Il nput O
COMP7_1 COMFP L-bwvel Compar a 44
1 Il nput 1
COMP7_| COMFP L-bwvel Compar a 43
2 Il nput 2

www. geehy. com

Pag®3




Signal Description Pin GPI LSEP L%FP LaFP %ZN
COMP7_1 COMF L-bwvel Compar a
3 Il nput 3 41
COMP7_1 COMF L-beWelmpar ator
4 Input 4 32 24 20 18
DACA_Ol BufferA DDAIG put @) 23 19 15 13
DACB_ Ol BufferB BDAUG put @) 22 18 14 12
Optional External R
VDAC Onchi p DAC. I f this 8 8 ;
refer enecehifporDACn| epd g
one 10F capacitor
ADA High Reference
|l east one 2.20F cap
internal or external
VREFAI capacitor should be I/ 25 20 16 14
device as possiVIRIEWA b
andYREFAOpPIi ns. Do not
externally in intern
mode
AD@B High Reference
|l east one 2.20F cap
internal or external
VREFBHI capacitor should be I/ 24 20 16 14
device as possiVIRIEEBIH
and¥REFBOpi ns. Do not
ext er niadtler nanl or ex
mode
ADE& High Reference
|l east one 2.20F cap
internal or extern;
VRE FG | This capacitor shoul L v 4 0 16 14
the device as phes
VREFBHIaWBEFCOpi ns. D ¢
this pin externally
reference mode
VREFAO ADAA Low Reference I 27 21 17 15
VREFBO ADB Low Reference I 26 21 17 15
VREFCO ADE& L&®eference Vo I 26 21 17 15
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3.3.2. Digital Signals
Tab3i gStaghal s

. . . Pin LQFP|LQFP|LQFP| QFN
Signal Description typeGPIC 00 0 4 56
ADC conversion start 42,
ADCSOCH o 8, 3 74, 38, 47,
external ADC (frd 29
ADC conversion start
ADCSOCH o 10, 93, 76, 6 3, 37
external ADC (frd
38,
6 8, 50, 29,
18, 41,
6 3, 74, 36,
CANA_R CAM Receive 33, 39,
98, 36, 55,
5, 12 49,
51 48 4 4,
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, 26,
17, 8 4, 29,
CANB_R CAMN Receive 76, 31
59, 91, 57,
40 52
21, 93,
12
51, 1,
16, 58, 30,
CANB_ T CAMNM Transmit O 67, 30,
6, § 36, 47,
97 42
20,
PWM1 _A PWM1 Out put A O 0, 3 79, 1, [¢ 52 47
PWM1 _B PWML Output B o) 1, 3 78, 2, § 51 46
PWM2 A PWM2 Out put A O 2, 4 77 61, 50 45
PWM2 B PWM2 Out put B O 3, 4 76 60, 49 4 4
PWM3 _ A PWM3 Out put A (@] 4 1 75, 79, 4 8 4 3
PWM3 _ B PWM3Out put B (@] 5, 1 89, 78, 61 55
PWM4 A PWM4 Output A 0 6, 24 97, 80, 64, 1,
52,
PWM4 B PWM4 Output B 0 7, 2 84, 65, 57, 40
30,
PWM5 A PWM5 Out put A O 16, 54, 39, 33, 49
31,
P WM5 B PWM5 Out put B O 17, 55, 40, 34, 56
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. . . Pin LQFP| LQFP|LQFP| QFN
Signal Description typeGPIC 00 0 4 56
PWM6 _ A PWM6 Output A 0] 10, 68, 50, 41, 38
PWM6 _ B PWM6 Output B 0] 11 52 37 31 28
PWM7 _ A PWM7 Output A 0] 12, 1, § 36, 2, 327,
PWM7 _B PWM7 Output B 0] 13, 100, 3, 31, 92,
PWM8 _ A PWMBOut put A 0] 14, 56, 79, 35 32
PWM8 _B PWM8 Output B 0] 15, 64, 78, 40 37
10,
1, 6 4, 4
35,
QEP1 A QEFPL | t A 56 6>, 48, 2 31
npu , , 9 ,
- P 93, 69,
25, 63, 36
57 80
50,
11,
100, 3, 3 2,
QEP1 _F QEPL | t B 37 52 46 b3 34
n U L ’ Ll
- P 7, 4 37,
66, 68 52
51,
13,
50, 2, 3 26,
31,
QEP1 _ 1IN ] 90, 34, 29, 31,
QEPL i ndex I/ O] 9, 5
X 99, 54, 62, 56,
49,
81 65, 49
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. 35, 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 _ 1IN 26, 100, 3, 4
QER2 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
Lowevel valid error
powen period or duri
the ERRORSTS signal 24, 1, 1 1, 2,
ERRORS] _ _ 0 3, 4
pudibwn resistor is wus 29 56 35 32
be set to validup irfes
i's used, theélebrosed
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. . . Pin LQFP|LQFP|LQFPl QFN
Signal Description typd GPI C 00 0 4 56
4, 2175, 66,
QSPI _ S QSPI _SCLK 48, 43
10, 93 44,
12, 51, 73, 30, 27,
QSPI _1I QSPI _1 00
6, 4 97 36, 6 4 37,
28,
11, 52, 74, 31,
QSPI _| QSPI _1 01 47,
0, 79, 37, 61
55
26,
58, 75, 44,
QSPI _| QSPI _1 02 40 49,
85, 60, 56
44
25, 57,
1, 4 42,
QSPI _| QSPI _1 03 2, 3 77, 47,
58, 45
30 98
26,
13, 50, 6, 329,
QSPIl _S3 QSPI _SS_N 52,
7, 4 8 38,
29
GPI OO0 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
GPI1 O3 GenePatpose I nput/ I/ O 3 76 60 49 44
GPI1 O4 GenePatpose I nput/ I/ O 4 75 59 48 43
GPI1 O5 GenePatpose I nput/ I/ O 5 89 74 61 55
GPI1 O6 GenePatpose I nput/ I/ O 6 97 80 6 4 1
GPI O7 GenePatpbaput/ Out p I/ O 7 8 4 6 8 57 52
GPI1 O8 GenePatpose I nput/ I/ O 8 74 58 47 42
GPI1 O9 GenePatpose I nput/ I/ O 9 90 75 6 2 56
GP1 O1( GenePatpose I nput/ | 1/O0O 10 93 76 63
GPI O11 GenePatpose I nput/ I/ O 11 52 37 31 28
GPI1 O1 17 GenePatpose I nput/{ 1/O0O 12 51 36 30 27
GP1l O1 1 GenePatpose I nput/{ 1/ 0O 13 50 35 29 26
GP1 O1 4 GenePatpose I nput/{ 1/0O 14 96 79
GPI1 O1H4 GenePatpose I nput/ | 1/0O 15 95 78
GP1 O1¢€ GenePatpose I nput/{ 1/ 0O 16 54 39 33 30
GPI1 O17 GenePatpose I nput/{ 1/0O 17 55 40 34 31
GenePatpose I nput/ Oy
GPI O18] when | NiTOStChe system I/ O 18 68 50 41 38
and X1 is connect eddow
www. geehy. com Pagk7




Signal Description tp)i/;e GPICLSEP L%FP LQ4FP Q5F6N
resisgos (&kommend
, can this pin and i
option be used
GP1 O2( GenePatpose I nput/ | 1/0 20
GPIl1 021 GenePatpose I nput/ | 1/0 21
GP1l 0217 GenePatpose I nput/{ 1/O0 22 83 67 56 51
GP1l 023 GenePatpose I nput/{ 1/O0O 23 81 65 54 49
GP1l 024 GenePatpose I nput/{ 1/0O 24 56 41 35 32
GPIl 027 GenePatpose I nput/ | 1/0 25 57 4 2
GP1l O2¢ GenePatpose I nput/{ 1/0O 26 58 43
GPI 027 GenePatpose I nput/ | 1/O0 27 59 44
GPI O2¢§ GenePatpose I nput/ | 1/O0 28 1 4 2 3
GP1 O2¢ GenePatpbeaput/ Outpf| 1/ 0O 29 100 3 1 2
GP1 O3 ( GenePatpose I nput/{ 1/0O 30 98 1
GPI1 031 GenePatpose I nput/ | 1/ 0O 31 99 2
GPI 037 GenePatpose I nput/ | 1/O0 32 64 49 40 37
GPI O3 3 GenePatpose I nput/ | 1/O0 33 53 38 32 29
GP1l O34 GenePatpose I nput/{ 1/0O 34 94 77
GP1l O34 GenePatpose I nput/{ 1/O0O 35 63 48 39 36
GP1l O3 7 GenePatpose I nput/{ 1/0O 37 61 46 37 34
GP1 O3 ¢ GenePatpose I nput/ | 1/O0O 39 91
GP1 04 ( GenePatpose I nput/{ 1/0O 40 85
GPI1 041 GenePatpose I nput/{ 1/0O 41 66
GP1l O4 7 GenePatpose I nput/{ 1/0O 42 57
GP1 O4 1 GenePatpose I nput/ | 1/0O 43 54
GP1 O4 4 GenePatpose I nput/ | 1/O0O 4 4 69
GP1 O4H74 GenePatpose I nput/ | 1/0O 45 73
GP1l O4 ¢ GenePatpose I nput/{ 1/ 0O 46 6
GP1l O4 7 GenePatpose I nput/{ 1/ 0O 47 6 4
GP1 O4 ¢ GenePatpose I nput/ | 1/0O 48
GP1 O4 ¢ GenePatpbeput/ OQutpf| 1/ 0O 49 56
GP1 O5( GenePatpose I nput/ | 1/0O 50
GP1l O51 GenePatpose I nput/{ 1/ 0O 51
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. . . Pin LQFP|LQFP|LQFPl QFN
Signal Description typd GPI C 00 0 4 56
GP1l O5 % GenePatpose I nput/ | 1/0 52
GP1l O5 3 GenePatpose I nput/ | 1/0 53 49 34
GP1l O5 4 GenePatpose I nput/{ 1/0 54 48 33
GP1l O5 ¢4 GenePatpose I nput/{ 1/0 55
GP1 O5 ¢ GenePatpose I nput/ | 1/0 56 65
GP1l O5 7 GenePatpose I nput/ | 1/0 57 66
GP1 OS5 § GenePatpose I nput/ | 1/0 58 67
GP1l O5 ¢ GenePatpose I nput/{ 1/O0 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
o, 1 43, 36,
58, 39,
26, 49, 37,
| 2CA_S 2-& Oplmain Bidirec I/ Of 64, 52,
35, 63, 47,
93, 54
42 65 49
29,
100, 64, 2,
35, 1, 3
LI NA_R LI-N Receive 583, 48, 36,
47, 39,
92, 3, 49
23
22, 1, 6 4, 3,
2, 3
LI NA_T LI-N Transmitt ) 32, 64, 49, 40 37,
58, 67, 67 ’ 51
56,
OUTPUT) 2, 2 41, 32,
Out ptBtARX OQut put 1 @) 67, 35,
AR1 34, 77 45
77,
OUTPUT] 25, 57, 42, 34,
Out pBtAR Out put 2 @) 37,
AR2 37, 76, 60 44
14,
OUTPUT) 58, 43, 43,
Out ptBtARX Out put 3 0] 4, 48,
AR3 89, 74, 55
5, 4
15, 38,
OUTPUT) 53,
Out ptBtARX Out put 4 0] 33, 78, 32, 1,
AR4 95,
49 56
OUTPUT) 28, 4,
Out ptBtARX Out put 5 O 1, 2, i 3,
ARS 42 68
OUTPUT ] 29, 3,
Out ptBtARX Out put 6 ] 100, 1, 4§ 2,
ARG 43 75
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. . . Pin LQFP|LQFP|LQFPl QFN
i nal Descri tion GPI1 Q
Sig P type 00 0 4 56
OUTPUT) 11, 52, 1, 3 28,
Out ptBtARX OQut put 7 0] 31,
AR7 30, 98 39, 30
OUTPUT) 17, 2, 4
Out ptBtARX Out put 8 @) 55, 34 31
ARS8 45 73
PMBUSA| PMBufs OpPRPmain Bidirec |/0[13' 50, | 35, - 26,
LERT Signal 37, 59, 46, 34
12, 51, | 36, 30, 27,
PMBUSA | )
TL PMBufs Control Si g 2635 58, | 48, 39 36,
42 63, 57 41 38
54, 30,
15, 39, 33,
PMBUSA | . o 56, 32,
PMBuAs Oplmain Bidireq |/ OO0 24, 48, 35,
CL 63, 36,
35, 66, 39,
76, 44
55,
14,
57,140,
PMBUSA | o ) 2, 2
PMBuAs OplkmaBindi recti o |/ Of 77, | 61, 31,
DA 34, 34,
85, | 77, 45
47
94,
17, 4, 4 3,
1, 5 2, 3
. 28, 42, 36,
UARTA_ | UARA Receive Dat 57, 39,
35, 60, 44,
76, 49,
49 56 56
2,
16, 100,
3, 31, 3 32,
24, 54,
UARTA_] UARA Transmit Da ) 41, 35, 34,
37, 61,
58, 47, 42,
48 77
45
11,
65,
15, 50, 26,
. 78, 29,
UARTB_| UARB Receive dat 53, 66, 28,
3754, 54
43, 49, 49
6 6
23
10, 51,
67, 27,
14, 68, 30,
76, 38,
UARTB _] UARB Transmit Da @) 22, 83, 56,
57, 51,
56, 90, 63
79, 56
54, 96,
17, 40,
SD1_C]1 SDRA Channel 1 Clo 5557 34 31
49 56
SD1_C7Z SDA Channel 2 Clo 27, 59 4 4
29, 100, 3, 3 1, 32,
SD1_ C3 SDA Channel 3 Clo
57, 53, 38 55 50
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. . . Pin LQFP| LQFP|LQFP| QFN
Signal Description typd GPI C 00 0 4 56
21 49,
31, 92, 65,
SD1_C4 SDRA Channel 4 Clo 54 49
55, 81 38,
16, 39 30,
SD1_D1 SDRA Channel 1 Dat 54, 33,
48 41 32
18,
SD1_D7Z SDRA Channel 2 Dat 5o 58, 43, 41 38
28,
1, 6 2, 43,
SD1_D3 SDA Channel 3 Dat 56, 4,
65, 53 48
52
22, 67, 33,
SD1_D4 SDA Channel 4 Dat 56 51
58, 98,
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
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 Transmif I / O 55,
57, 89, 74 52
47
14, 3,
1, 5 4, 4
26, 2, 4 51,
64, 49,
SPI B_C SPB Clock I/ Ol 32, 56, 43,
83, 67,
4, 2 53, 48,
75,
52 49
24, 56, 32,
30, 65, 1, 435, 52,
SPI B_SI SP-B Sl ave I nput, 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 Output, I / O 97, 4 2,
16, 55 50
54, 80
41,
15, 100, 3, 3
SPI B_S SP-B Sl ave Transmi I / O 1, 12,
29, 53, 44,
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. . . Pin LQFP| LQFP|LQFP| QFN
Signal Description typd GPI C 00 0 4 56
59, 92, 78
41, 49,
SYNCOU External PWM Synchr O 6, 4 97 56, 6 4 1
Crystal osci-dndedrcloa
This pin can also be
ended 3.3V clock. Th
software must conf i (
enabling the crystal
oscillator, the quar |
X1 connected to X1 I/ O - 69 51 4 2 39
GPO19 oits smpported. GH
connected to the X1 f
a need to use the X1
should be maintained
pulp resistor should
interference with tl
X2 Crystal Oscillat I/ O 18 68 50 41 38
30,
XCLKOU External Clock ( (@] 16, 54, 39, 33, -
3.3.3. Power supply and grounding
TabbRower Supply and Grounding
. . . . LQFP| LQFP|LQFP| QFN
Signal Description Pitny p| GPI 00 0 4 56
1.1V digital Il ogic 24
recommended to plac 4, 4 31, 27, '
Vbo . . ) | 41,
capacitor with a mini 71, 71, 4 4, 53
of approximately 200
3.3V analog power pin
|l ace a decouplin c
Vbba P ) o P 9 11, 26 22 20
with a minimum val(
connected to VS
S 25,
3.3V digital I/ O powe 3, 4
. 32, 28, 40,
VDDl Of to place on each pin 70,
7, 753, 48,
wiht a mi ni mum val ug 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 11/¢d@ 82 55 50
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3.3.4. Debug and

reset

TabTTee s t

and

Reset

Signal I

Description

in

t

GPI

LQFP
00

LQFP

LQFP

QFN
56

TCKSWCLK

JTAG test cl ock wipt
Whedehse@gg
mode, this pin can

clock (SWCLK)

resistor.

60

45

36

33

TMS ( SWD

JTAG test mode se
i nt er puapl rpeuswisamrSYV
debug mode is used
used for SWD serial

/

6 2

47

38

35

TDI

JTAG test data inp
the intepnalspstir
this pin is wused
i nter auapl rpeuslilst or
enabl ed or aHwpexes
should be added t

suspensi on.

35

6 3

48

39

36

TDO

JTAG test data ou
default, thepimdsir
di sabled. When th
activity, the TDO f
t hrseteat e condi tion,
be suspended; -tthe
resistorhe smawbll ¢td
externap madilstor
added to avoid GPI (

37

61

46

37

34

VREGENZ

I nternal voltagwi trie
i nt er [doolwnpulelsi st o
connect to VSS (lo
internal VREG, or
VDDI O (high level)

power supply.

73

46
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capacitor with a r¢{
100nF between XRSH
noi se gf.i IWtheerni n he w{
takes effect, thes
watchdog to correc
pin to VOL within |
The output buffer -
drain device wiuph
resistor. When thi
external deyviraé n a

should be used f

Signal r Description Pin t| GPI ngp L%FPL?‘FP Q5F6N
Device reset (input
(output). When pow
driven to a |l ow | e}
the external circu
pin to make the <ch
when a watchdog r e
i s al som dar ilvewn lteve
A puplresistor wit
bet weeqafd 2gsOhkkou | d
pl aced between XRSr
YRS it is recommend-ddwt |/ oD ) 5 3 A
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34 Mul tiplexing of Pins
3.4.1. GPIO Multiplexing Pins
The table bel ow ists the GPI O multiplexing pins. The def OB7. mdde
these two pins is TDI and TDO respectdi vwel ys.etTthien ga uxFPyl GMUXyn .fQPlIcQzi oannsd cGPhy MEX ns. ed
GPyGMUXn register should be configured before GPyMUXn to pgesetnd G@GRIt@.r nTahh @ nogo |
not displayed and the GPRhOkmeltlipl axer resttrivegs.
Note: GPI|I O20, GPI O21, GPIlI O48, GPI O50, GPI O51, GPI O52, and GPI Oblilparesnsetoaganl
these pins.
Tab8@PI O Mul tiplexing Pins
0’124 1 2 3 5 6 7 9 10 11 13 14 15
GPI O PWM1 _ 4 SPI A_S | 2CA_S QSPI I
SPI A_S
GPI O PWM1 _§ | Il 2CA_S
SPI'A_O0OUTPUT| PMBUSA UARTA |
GPI O] PWM2 4 CANA_T QSPI |
0] AR1 SDA X
OUTPUT OUTPUT| PMBUSA UARTA |
GPI 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 OQEP1_ /4 CANB_TSPIB_S QSPI
BARA4
GPI O] PWM4 i OUTPUT QEP1 B CANB_FK SPI B_S QSPI _ 9
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0i24 1 2 3 5 6 7 9 10 11 13 14 15
BARS5 N
ADCSOQJd QEP1_S
GPIl O] PWM5 _4 CANB _T UARTA | SPIA_S|I12CA_S QSPI _|I
o) OBE
UARTB | OUTPUT QEP1 _I| UARTA |
GPIl O] PWM5 _§ SPIA_C QSPI _|I
X BARG E X X
ADCSOOC 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_I| UARTB |PMBUSA QSPI _S 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
GPI1 O CANB _T PWM5 AUARTA | SD1_D] XCLKOU
o) BAR7 ROBE cL oMI B DO
SPIA_S OUTPUT UARTA | QEP1 _I|PMBUSA CANA |
GPI1 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_9 SD1_DJ] QEP2_ XCLKOU
X2 X TL
SPI B_ S
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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05_24 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
GPI 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_C]1 | 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
SPI B_§OUTPUT| QEP1 S TRAC
GPl1 O{ CANA_FR PWM1 _/ SD1_D¢4 QSPI _ |
O AR7 ROBE D1
SPI B_S OUTPUT] QEP1 | TRAC
GPl1 O CANA_T PWM1 _ ¢ SD1_C4 QSPI _ |
| ARS8 E X D2
ADCS(
GPI1 O3 1 2CA_S SPIB_QJq PWM8 _E LINA_] SD1_D} CANA_T QSPI _ cBO TRGI
OUTPUT QSPI _§ ADCS( TRAC
GPI O3 1 2CA_9 QEP2_| SPI B_S LI NA_I SD1_C1 CANA_R
AR4 N CAO D1
OUTPUT PMBUSA TRAC
GPI O3
BAR1 SDA D3
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0i24 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_§ UARTA_| CANA_T LI NA_T QEP1_ TDO
BAR2 LERT
GP1 OF CANB _F QSPI _ |
PMBUSA UARTB |
GP1l 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
GPI O/ LI NA _§ | 2CA_S
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_§PMBUSA
GPl1 O4 PWM2 _f QEP1_| LI NA_I
0] DA
OUTPUT
GPIl 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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0i24 1 2 3 5 6 7 9 10 11 13 14 15
o)
SPIB_S
GPl 0§ QEP1 _ | SD1_C1
QEP1 _ S |
GPI oy " o SPIB_d SD1_D}
QEP1 | UARTB |
GPI1 Of SPIB_S SD1_C]
E X X
SPI A_ ¢ UARTB |
GP1 Of QEP2 _/ SD1_ D4
o) X
SPI A_S UARTB
GP1 Of | QEP2 ¥ « SD1_ C4
QEP2 _S| UARTB | SPI B_ 9
GP1 0§ SPI A_(Q SD1_D] QEP1 _
OBE X o)
QEP2 || UARTB | SPI B_S
GPl 0§ SPI A_ S SD1_C1 QEP1 _
E X X |
OUTPUT QEP1 _ 9
GPI1 Of SPIB_d SD1_D4 LI NA_] CANB_T
AR1 ROBE
OUTPUT QEP1 |
GPI1 Of SPIB_S SD1_C4 LI NA_f CANB_R
AR?2 E X

The digital signal and calrlr esswainlda nlge GRPU IOt itplbd xe d issitgsnal s i n each package and

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 033 GPI 033 GPI 033
output
ADCSOCBO (0] ADC conversion f| GPIl O10 GPIl1 O10 GPIl1 O10 GPIlI 032
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Signal nan Pi Description LQFP100O LQFP8O LQFP64 QFN56
ADC (from PWM mo( GPIl 032 GPI 032 GPIlI 032
out put
GPIl O3 GPIl O3
GPIl O3 GPIl O3
GPIl O5 GPIl O5
GPI O5 GPI O5
GPIlI O12 GPIlI O12
GPIlI O12 GPIl O12
CANA_RX CAM Receive GPI O18_X GPI 018 _ X
GPl 018 _X GPl1 018 _X
GPIl1 O30 GPIlI O30
GPI 033 GPIl 033
GPIl 033 GPIl 033
GPIlI O35/ T GPIl1 O35/ T
GPIl1 O35/ T GPI O35/ T
GPI O2 GPI O2
GPIl O2 GPIl O2
GPI O4 GPI O4
GPI O4 GPI O4
GPI O13 GPIl1 O13
GPI O13 GPI O13
CANA_TX CAMTransmit 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/ T4Q( GPI O37/ T
GPI O7
GPI O10 GPI O7 GPI O7
GPI O7
GPI O13 GPIl1 O10 GPI1 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
GPIlI O16 GPIl1 O16 GPIlI O16
GPI O16
GPIlI 020 GPIlI O20 GPIlI O20
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Signal nan Pi Description LQFP100O LQFP8O LQFP64 QFN56
GPI O58
GPI OO 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 O22 GPI 022 GPI O22
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 LQFP100O LQFP8O LQFP64 QFN56
GPIlI 029 GPIlI 029 GPIlI 029 GPI O29
GPIlI O14 GPIlI O14
PWM8 _ A PWM8 Output A GPI O24 GPI O24
GPIlI 0214 GPIlI O214
GPIlI O15 GPIlI O15
PWM8 B PWM8 Output B GPl 032 GPl 032
GPIlI 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 02 8 GPI O28
GPI 035/ T1 GPI 028 GPI O35/ T
GPIl1 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/ T4( GPI O37/ T
GPI O37/ T GPI O37/ T
GPI O57 GPI O41
GPI 09
GPIl O9
GPI 013
GPIl1 O13 GPIl 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
GPIl 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 LQFP64 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 GPIlI O11 GPIl O11
QEP2_A QER I nput A GPl 018 _X GPIl1 018 _ X GPl 018 _ X GPl 018 _X
GPIl 024 GPIl 024 GPIl 024 GPIl 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 GPI 033
GPI 033 GPI 033
GPI O26 GPI O26
QEP2 _| NDEX QER2 I ndex GPI 029 GPI 029 GPI 029 GPI 029
GPI O57 GPI 049
GPIl O4
GPI O4
) GPlI O27 GPIl O4 GPIl O4
QEP2 _STROB QER Gating GPI 027
GPIl O28 GPIl O28 GPIl 028
GPI 0238
GPIl O56
Lowevel wvalid err
you want to set
valid during powe
GPI O214 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
apulp resistor ¢
QSPI _1 00 QSPI Data Input GPIl O6 GPIl O6 GP1l O6 GPIl O6
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Signal nan Pin t Description LQFP100O 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
GPI O11 GPIlI O11
GPI 031 GPI O31
GPI1 O3 GP1l O3
GPIl 09 GPI1 09 GPIl O3 GP1l O3
QSPI _1 02 I O QSPI Data Input
GPl 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
GP1l 030
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] QSPChi p Selectid GPIl 013
GPI O46 GPI 033 GPI O33
GPIl 033
GPI O33
GPI O1 GPI O1 GPI O1 GPI O1
| 2-.€& OpEBmai n Bidi GPI O8 GPI O8 GPI O8 GPI O8
| 2CA_SCL I/ OD
Cl ock GPIlI 018 X GPIlI 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 LQFP100O LQFP8O LQFP64 QFN56
GPIlI 033 GPI 033 GPI O37/ T GPI O37/ T
GPI 037/ T0 GPI O37/ T
GPIl 043
GPIl OO
GPIl OO0
GPIlI O10 GPIl OO
GPI O10 GPIl OO0
GPIlI 023 GPIl1 O10
) o GPI 023 GPIlI 023
| 2CA_SDA I/ OD| | 2-8& OpEmai n Bi di r ¢ GPIlI O26 GPIlI 023
GPIlI O26 GPIl 032
GPIl 032 GPI 032
GPI 032 GPI O35/ T
GPI O35/ T GPIlI O35/ T
GPIl1 O35/ T
GPI O42
GPI 023
GPI 023
GPI 029 GPI 023 GPIl 023
GPI 029
) GPIl 033 GPIl 029 GPIl 029
LI NA_RX | LI-N Recei ve GPI O33
GPI O35/ T GPIl 033 GPIl 033
GPIl1 O35/ T
GPI 042 GPIlI O35/ T GPI O35/ T
GPIl O59
GPI 047
GPI 022 GPI 022
GPIlI 022 GPIlI 022
GPI O28 GPI 028
GPIlI 028 GPIlI 028
LI NA_TX (e} LI-N Transmit GPI 032 GPI O3 2
GPIlI 032 GPI O3 2
GPI1 037/ T4Q( GPI O37/ T
GPI O37/ T GPI O37/ T
GPIl O58 GPIl 046
GPIl O2
GPI O2
GPIlI 024 GPIl O2 GPIl O2
OUTPUTXBAR] o] Out ptBtARX Out put GPI 024
GPIlI O34 GPIlI 0214 GPIlI O24
GPI O34
GPIl O58
GPIl O3 GPIl O3
GPIl O3 GPIl O3
OUTPUTXBAR/ O Out ptBtARX Out put GPIlI 025 GPIlI O25
GPI1 O37/ T GPI1 O37/ T
GPI O37/ T0O GPI O37/ T
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Signal nan Pin t Description LQFP100O LQFP8O LQFP64 QFN56
GPIl O59
GPI O4 GPIl O4
GPIl O5 GPIl O5 GPI O4 GPIl O4
OUTPUTXBARZ O Out ptBtARX Out put
GPI O14 GPI O14 GPI O5 GPI O5
GPIlI O26 GPIl1 026
GPIl O6
GPIl O6
GPIl O15
GPI O15 GPIl O6 GPIl O6
OUTPUTXBAR/ o] Out ptBtARX Out put GPlI 027
GPI 027 GPI 033 GPIl 033
GPIl 033
GPI 033
GPIl 049
GPI O7
GPI O7
OUTPUTXBARSF (0] Out ptBtARX Out put GP1 02 8 GPI O28 GPI O7 GPI GPI O7 GPI
GPI O42
GPIl 09
GPIl 09 GPIl 09 GPIl 09
OUTPUTXBARGE o] Out ptBtARX Out put GPIl1 029
GPIlI 029 GPIlI 029 GPIlI O29
GPIl 043
GPI O11
GPIlI O11
GPI O16 GPI O11 GPI O11
OUTPUTXBART O Out ptBtARX Out put GPIlI O16
GPI1 030 GPIl1 O16 GPIl1 O16
GPIlI O30
GPI O4 4
GPI O17
GPIlI O17
OUTPUTXBARE o] Out ptBtARX Out put GPIl 031 GPI O17 GPIlI O17
GPIl 031
GPIl 045
GPI O13
GPIlI O13
PMBufAs Oplmai n Bi di GPI O27 GPI O13 GPI O13
PMBUSA _ ALER I / OD ) GPIlI 027
Al arm Signal GPI O37/ T GPI O37/ T GPI O37/ T
GPI O37/ T0O
GPIl 043
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Signal nan Pin t Description LQFP100O LQFP8O LQFP64 QFN56
GPI O12
GPI O12
GPI 018 _X GPI O12 GPI O12
GPI 018 _X -
PMBUSA _ CTL | PMBufAs 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
GPI O15 GPI O3 GPI O3
GPI O15
PMBufs OplPmain Bidi GPIl1 O16 GPIl1 O16 GPIl1 O16
PMBUSA_SCL I/ OD GPIl 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 OplPmain Bidi GPI O17 GPIlI O17 GPIl O2 GPIl O2
PMBUSA_SDA I/ OD
Dat a GPIl 025 GPIl 025 GPIlI 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
GPIlI O17
UARTA_RX | UARA Receive D GPl 025 GPI 025 GPI O17 GPIlI O17
GPI 028 GPIl 028 GPIl 028
GPI 028
GPI O35/ T GPI 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 024 GPI 024

www. geehy. com Page7




Signal nan Pi Description LQFP100O LQFP8O LQFP64 QFN56
GPIlI 029 GPIlI 029 GPIlI 029 GPI O29
GPI1 037/ T4Q( 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 GP| 023 GPIlI 023 GPIlI O13 GPI O13
GPIlI 041 GPIlI 023 GPIl 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 040 GPI O42 GPI 022
GPI 054 GPI 054
GPI O56
GPI O17
GPIlI O17
SD1_C1 SDR 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 Description LQFP100O LQFP8O LQFP64 QFN56
GPI O59
GPIlI O16 GPI O16 GPIlI O16 GPI O16
SD1_D1 SDRA Channel 1
GPI 024 GPI 024 GPI 024 GPI 024
GPI 018 _X GPI 018 _X
SD1_D2 SDHA Channel 2 GPI 018 _X GPI O18_X
GPIlI O26 GPI O26
GPI 028
GPI 0238 GPI 028 GPI 0238
SD1_D3 SDA Channel 3 GPIl 032
GPI 032 GPI 032 GPI 032
GPIl O56
GPI 022
GPI 022
GPI1 030
SD1_D4 SDHA Channel 4 GPI O30 GPI 022 GPI 022
GPIl O514
GPI O54
GPIl O58
GPIl O3
GPI O3 GPI O3 GPI O3
GPIl 09
GPI O9 GPI 09 GPI O9
SPI A_CLK SP-A Clock GPI O12
GPI O12 GPI O12 GPI O12
GPl1 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 SP-A Sl ave |l nput, GPI O11 GPI O11
GPI O11 GPI O11
GPIl1 O16 GPIl1 O16
GPI O16 GPI O16
GPI O54 GPIl O54
GPIl O1 GPI O1 GPIl O1
GPI O1
GPI O10 GPIl1 O10 GPI O10
SPI A_SOMI SP-A Sl ave Output, GPI O17
GPI O13 GPI O13 GPI O13
GPI O13
GPI O17 GPI O17 GPI O17
GPI OO GPI OO GPI OO0 GPI OO
SPI A_STE SP-A Sl ave Transr
GPI O5 GPI O5 GPI O5 GPI O5
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Signal nan Pin t Description LQFP100O LQFP8O LQFP64 QFN56
GPI O11 GPI O11 GPI O11 GPI O11
GPI O57
GPI O4
GPI O4
GPI O12 GPI O4 GPI O4
GPI O14
GPI O14 GPI O12 GPI O12
GPIlI 022
GPI O22 GPI O22 GPI 022
SPI B_CLK /| O SPB Cl ock GPlI O26
GPIlI O26 GPI O23 GPI 023
GPlI 028
GPIl 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 SPB Sl ave Input, GPI O24 GPI O24 GPI 023 GPI 023
GPI O30 GPI O30 GPIl 024 GPIlI 024
GPI O56 GPI 047
GPI O6 GPI O6
GPIl O16 GPI O16 GPI O6 GPI O6
SPI| B_SOMI / O SPB Slave Output, GPIlI 025 GPI 025 GPIlI O16 GPI O16
GPI 031 GPIl 031
GPI O57 GPI O41
GPI O15 GPI O15
GPI O23 GPI 023
GPI O27 GPI O27 GPI O23 GPI 023
SPI B_STE / O SP-B Sl ave Tr ansi GPI O29 GPI 029 GPI O29 GPI 029
GPI O33 GPI O33 GPI O33 GPI O3 3
GPI O53 GPI 041
GPI O59 GPI O53
SYNCOUT (0] External PWM Syn GPI O6 GPI O6 GPI O6 GPI O6
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Signal nan

Description

LQFP100

LQFPS8O

LQFP64

QFN56

Pul se

GPIl O49

TDI

JTAG test data in

i nt er auapl rpeuwslilst or
JTAG

rpeuslilst or

t hi s upsiend iass
i nt er nuapl
enabl ed or a-qupeX
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 nanlt @ppulrlesi s |
di sabled. When t
activity, the TD
® ttaltreee on
this pin
intepnalspstl

under
causing
t he
enabl ed or a+qwpex
shouhd

board to

resistor
circuit

suspensi on.

GPI 037/ T(Q

GPI 037/ T

GPI O37/ T

GPI1 O37/ T

X1

Crystal Osci ||

X1

X1

X1

X1

X2

Crystal Osci |l | i

GPl1 O18_X

GPI 018 _X

GPIlI O18_X

GPIlI O18_X

XCLKOUT

Clock O
t he

External
out puts fregd

version of the se

from the devi

GPI O16
GPIl1 O18_X

GPIlI O16
GPI 018 _X

GPI O16
GPIlI O18_X

GPIl1 O16
GPIlI O18_X
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3.4.2. Digital Input on ADC Pin (AIO)

GPI O (GRE®P22254) on Port H is multiplexed with analog p
can only operate in input mode. By default, these pins
i mpedance state. The uGRHIAMS®EL orndgigsutreer tihse di gital or a

Not e: I f a digital signal with sharp edges (high dv/dt) is c
signals. Therefore, if the adj acoennt ucshearmnsn eslhso uarde |u sneid ftohre aend:

connected to Al O.

3.4.3. GPIO Input X-BAR

I npuBARX 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, PB/MWRX PVWM[, TRI P3]BAROuUt

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 CAP®» WM -XAR

Il nput 9 CAPX, P-BVMR X

Il nput 10 CAPX, P-BVMR X

Il nput 11 CAPX, P-BVMR X

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 ch

ouBARt hds eight

are routed to

www. geehy. com
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Fi g6Oet ptBARX and -BWR Xources

ADCSOCA ADCSOCB ePWM and eCAP
Input X -BAR Select Circuit Select Circuit comp SDFMx CAPX Sync Chain ADCx
=
< o q 9 9 [ = o o o
3 8 8 g 9 9 9 @ g o g Q 3 o oz gz 2
. o o o 7 = I o 4 = 2 s
=] I ) B = ¥ E A Al [ I g g g g 3
g 3 3 3 3 = s o I z < 5 g g 9 3z
z < < g o| 1 [ & I - & © o1 Ja) ) Jal §
% % [ 2] in] < ¢ < <
PWM-BAR FLB XBAR X-BAR Flagg Share) Output X-BAR
T @
g g
Q @
A g 9. 9 £ 2
x x 4 = B X & z
= = = = Ee Ee 5 5
o S
PWM FLB GPIO MUX

35.Pins with -upotre Hdnoawin FRuelsli st or

Some pins on the dewipc ® rchopwung Iri enstiestnaarl. pTuhlel pul l ing dire
are |isted in the foll eomp nrge stiasbtlcer. oBfy GRIf@G upitns tihse diusld
t hr ougfht ware. To avoid any suspending unbowuunpd rienspiusttsor B

unbound GPI O pins in specif-up padlopvgkelr e@titseror i nMme nwii tom
following table are al waogts bHen ckinsaabdleedd . st at e and can

Tabl®ins with -tptaemndaRunlPIRlelsi st or s

Pin Reset ( XRSn Device guid Applicatid
GPOXx (includ Di sabluep pruelslif Di s abluep pruelSli Application
GPI 035/ TDI Di sabluep pruelsli st or Application
GPI 037/ TDO Di sabluep pruelsli st or Application
TCK The -ppltesistor is effective
TMS The -ppltesestectisge
VREGENZ The gpgowh resistor is effect
XRSn The -ppltesistor is effective
Ot her pi njg The -ppl 6rdopwnl Ir esi stor does not

Note: The unbound pins in the -gpveaspathkageQab|l edhbyeBbotern:

36Connection of Unused Pins

For applications that do not need to use all functions
pins are |isted in the following table. When multiple ¢
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TablZXZonnection of Unused Pins
Signal name Acceptable practice
Anal og
. . No connection
Anal og input pin )
Connect to VSSA throgqwghgaeme¢eirstor 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 (enablea ntabheppiudngaits 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| O35/ TDI Enabl e the -uipntreersniasit oprul |
Externap mpesilstor
When the TDO multiplexing option is se
during JTAG activity;esotahteer wdosnedi tiitoni.
GPl1 037/ TDO biased to avoid generating extra curre
Enabl e the -uipntreersniasit 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 @rdloppnl 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 groundingViSS.not wused, 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 invertvoeasd dhgirgalr spdW@WBIC)suppl ie:

The maxi mum operating fregonebeyupft &32R6MKWz MClUeal i zi ng
extension (CROE®. florr iAs mequi pped with HeliumE technology
(MVE), which further i mproves the pEbdBaaslhnnsgt rpuecrtfioornma n c
ExtensiTthred Mabhh I nstructiaongbixtcé&hyi emecute the algorithi
trigonometric operations in transformation and torque |
compl ex mathematdéaeadilngpapaltiioat i oon.

G32R5xx supports up to 640KB Flash internally. The FI act
512KB and 128KB, supporting parallel progr-ammCRGSKSEd ket
can implemepstemf parentisning for 128KB SRAM storage of
size of 8KB (a total of 8), which can be configured for
I n addition, G32R5xx also suppoity BtashbECE, cRAMI gar it

G32R5xx chi p ipnetrefgorramaensc ehiagnhal og unit, which can furthe
performance. Thr éé ti MAdDe&p ermcheratccu2 ately and efficiently
signal s, ptripevrientyy siymt em t hroughput. 7 comparator subsys
voltage |l evel through the tripping function.

G32R5xx i ncl uddéds apdrnfgo rcroenrt creo | perdii mdep&ahdepwi PWMf meigue
CAP/ HRCAP), whi chertanc pdtarcel exwerl Ftmehl sryrsdle mMSDH hies baud il tt
externalBZaonsoodluataetdor s .

Universal communication ports (e.g. SPIl, UART, [ 2C, LIN
multiplexing options amenpreavioedrtegumeemenihse odmvari ol
G32R5xx device also provi des ptetead RMBPUs iinntearffaccece tdhrmd Hi
standards. Besides, G32R5xx also supports JTAG, cJTAG,
debugging modes are suitable for different system envi:

G32R5xx supports the oper at #4fgt a eNi@ER Ha taunrde sp rroavni gdiensg niurlc
packages for selection such as QBN56, LQFP64, LQFP8O, é
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42. Funct
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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

Thmemory mapping is shown in the table bel ow.
Tabl¥™emory Mapping
Address range Size (N Description
CPUO | (TE&CAK B f ecrorsei nvgelresi on, an
0x0000i0OGO@O1_F 128KB .
core version by def al
CPUO | TCMAHBPYO
OXAO000_i®xA®O1_F 128KB (64KB f ecrorsei nvgelresi on, eamd e4 &k
by default)
CPU1 I(TCCWWB f ocoséngéesi on, -amm
0x0000i0OGO@O1_F 128KB .
version by default)
CPU1l | TCMAHBPY1
OxAl1l00_i@xoao1l_F 128KB (0OKB focoséngéesion, -ammde 8\K&8r
defaul t)
0x0008_iI0GOMOS8_B 48KB FLASH I NFO on I TCM
0x0009 i0OGO@OY9 _3 16 KB FLASH I NFO1 on I TCM
0x0010-000019_F 640KB FLASH memory on | TCM
0x0800-000809 _F 640KB FLASH memory on BUSMATI
0x0810-000810_8B 48KB FLASH I NFO on BUSMATRI
0x0818 -000818_3 16KB FLASH I NFO1 on BUSMATR
0x0900 -0000901_F 128KB FLASH ECC
0x1000i0GA@O1_F 128KB Boot ROM
0x1002i0&A®@O2_F 6 4 KB Secure ROM
CPUO DTCM (16 KcBo rfeorv,esrasnido nd 6 K-B
0x2000 -09R2001_F 128KB ]
core version by defa
CPUO DTCM-AH®BPTYO
OXxAO010 -084011_F 128KB (16KB f ecrorsei nvgelresi on, eamd el &/ke
by default)
CPUl1 DTOMKMB focoséngéesion, -af
0x2000 i0&@@O1_F 128KB )
core version by defa
CPU1 DTCM-AHBPTY 1
O0xAl110 _-08B60Q11_F 128KB (OKB focoséngéesi on, -ammde 8\Kdr

defaul t)

www. geehy. com
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Address range Size (N Description
0x2010 -09R011_F 128KB SRAM1 (Default 8KB)
02020 _0600PO021_F 128KB SRAM2 (Default B8KB)
0x2030 -00R031_F 128KB SRAM3 (Default 32KB)

Address range 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
0x4003 10G@A®O3_F DEMUXDO AHB peripherals
O0x50001i06®G@O00_F APB3 APB peripherals
O0x50001i066G@M0O02_F

DEMUX1 AHB peripherals
0X6000 IDKBFEFF_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
The Fl ash memory banks are controlled by two NVMC
CPUl1 can access FLASH -BIEM. t Tilh end g sytdoitrc@alg/eC space accessed
the same, but the address is different. All FLASH
NVMC register. The FLASH -MElIMy afrera @QRUWO /el sand DMMAad and
be nioged. Any type of access should not be made to
erasing/ programming operations.
Tabl4I| ash Sector Address (configured according
Sector baBsUesS o Sector base Sect
I P Na me . . . Bank nu
interface interface si ze
BankO0O &
Secto/0x0800_0000~0x0x0010_0000~0x| 16KBYy )
mil X
BankO0O &
Secto/0x0800_4000~0x0x0010_4000~0x| 16KBYy )
mil X
BankO0 &

] Secto/0x0800_8000~0x0x0010_8000~0x|] 16KBYy )
Mai n mi X
me mo r BankO0 &

é. . ... é. . .. . ... é .
mi X
BankO0 &
Secto|0x0803_8000~0x0x0013_8000~0x] 16KBYy )
mil X
BankO0 &
Secto|0x0803_C000~0x{0x0013_C000~0x| 16KBY )
mi X
www. geehy. com Pag&?9



Sector baBsUesS o 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
baeukp | 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
) 0x0810_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®l 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] 8KByt BankO
Mai n Secto|0x0800_2000~0x 0x0010_2000~0x] 8KByt BankO
me mo r Secto|0x0800_4000~0x 0x0010_4000~0x 8 KByt BankO
bank] o 6. 6. 6. ... Banko
Secton0Ox0801 C000~0x/0x0011 CO00~0x 8 KByt BankO
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Sector bBYS& Sector base Bank
I P Na me . . Sector
interface interface numbe
Sector0Ox0801_EOO0OO0O~0x{0x0011_ _EOO0OO0~0x 8 KByt Bank?O
Sector0x0802_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 . ... é. . ... Bankl1
memorf Sector0Ox0803_C000~0x/0x0013_C000~0x 8 KByt Bankl1
bank Sector0Ox0803_EOO0OO0O~0x{0x0013_EOO0O0~0x 8 KByt Bankl1
Sectornn 0Ox0804_0000~0x0x0014_0000~0x] 8KByt Bankl1l
é. . ... é. ... €. ... ée. . ... Bankl
SectorO0Ox0809_EOO00~0x0x0019_EOO00~0x| 8KByt Bank1
BankO -
0x0810_0000~0x 0x0008_0000~0x| 8Kbyt BankO
up sec
BankO -
0x0810_2000~0x 0x0008_2000~0x| 8Kbyt BankO
up sec
BankO -
0x0810_4000~0x 0x0008_4000~0x| 8KByt BankO
| FRE| Up sec
BankO -
0x0810_6000~0x 0x0008_6000~0x|] 8KByt BankO
up sec
Bank1
) 0x0810_8000~0x 0x0008_8000~0x| 8Kbyt Bankl
Opt ibyn
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 NA
acces| Bank1
onl y)
4.3.3. Peripheral register memory mapping
Tabl@&eripheral Regi ster Memory Mapping
Addr ess Bus I P
0x4000-0x0400W0_03F PWM1
0x4000-0xk4400W0_07F APBO P WM2
0x4000-0x84000 0 _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
0x4001-0x04001_23F COMP2
0x4001-0xX4mM001_27F COMP 3
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 QEP2
0x4001 04040001 _ FFF Reserved
0x4002-0xk400 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 -00xC400003 _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 -0Ix6MO 0 _13F SPI A
O0x5000 -01x45M000_17F APB3 I 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
0x5001-0xk8000W1_0BF CFGSMS
O0x5001 -00xCe00001 _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 -06x8M0W 2 _7FF Reserved
0x5002-0&0KBOM2_83F ANALOG_SUB_SYSTE]
O0x5002 046002 FFF Reserved
00X 6000 -0X0BOFOFF _FF F | QSPI _MEMORY
0x5010-0xkcOOLO_03F UARTB
0x5010-0xk46m00L0_07F SPI B
0x5010-0x86000L0_0BF PMBUS
O0x5010 -00xC0001 0 OFF APB4 Reserved

0x5010-0x0660O0L0_13F

0x5010-01x4000_17F

0x5010-0x85000 0 _1FF

Reserved

DCC

CANB
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has a si ze¢

Addr ess Bus I P
0Xx5010-0Xx0600L0_27F FLB1
0x5010-0%x8000_ 2FF FLB2
0x5010-0Xx0BMOLO_37F FLB3
O0x5010-0%8&0M00L0_3FF FLB4
O0x5010-0xkcGOOL O _3 FF APB4
0x 5010 -0406000L 0 FFF APBS
0x5011-0kBOOL1_O03F TMRO
0x5011-0x80001 _07F TMR1

DEMUX?2
0x5011-0x8000L1_ 0BF TMR?2
0x5011 -00xC500011 _OFF DMA
0x5011-01x600001 _13F EXTI
0x5011-0x4001_ FFF Reserved
4.3.4. Memory types
4341. RAM (1 TCM, DTCM, SRAM)
Through -theChGM$he G32R5xx device can i mplement effici
SRAM storage on the chip. Each 1 ogi cal bl ock

di f
The
(i

4.4.

The
des

ferent types of

usage,

e .

g. 1 TCM,

CPU subsegesteams sénadlr molml ocks | TC
these memo

e. only CPU can

l denti fi cat

foll owing tabl

e

access

on

cription for avail

DT CM, an

d SRAM.

M and DTCM t hat ar e

ries). I n

addition,

i st g st.hel ckawiec g eif dean ttiof iPARITII DH raec
tification of mass

ability of iden

Tabl ®evi ce

denti fication Re

gi sters

Name Addr ess Size ( Description
Il denti fi
number of
PARTI DH 0x5002 O 4 Ox01FF 0500
mo d e |
G32R501
Device re
REVI D 0x5002 O 4 number 0x0000 0000Q
Revi sion
Uni que identification num
Ul D_UNI QU 0x0810 A 4
on each individual devic
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Na me Addr ess Size ( Description
This unique number can be
in application.
45.Bus Ar c h-iPteedtplnree al Connecti on
Tabl&®ccessi ofDMai ces of the Bus to Periph
Peripheral | DMA ‘ CPUOI CPUL1
System peripherals
CPU ti mer SupponSuppor
System configuration (
peripheral c¢clock suppojsuppory
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 SupponSuppor
Control peripherals
PWM/ HRP WM Suppol SuppornSuppor
CAP/ HRCAP Suppol 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? SuppolSuppofSuppor
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 dgvaedependbeddhed!| pr ocessor that supports fu
has stronger Al and DSP processing capability, hi gher ¢
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 Caunbt2exprocessont ppnogivnitdecsonipiuot i ng capapoilmnt yexi @acsudn
conforming to ANIIO/EGI,EBEEEt St7amdar Pofi at BrmahyeFlicating

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 MappindssesemBCHrUI nstructions

ArmE assembly i|Assembly instructZiodi erdeen, Perfor.manc
Executi on

VvCX2 0, Sd, SI NPUF32 Sd, Sm 2

VvCX2 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
ArmE assembly i|Assembly instructdiodi erdeen, )
Execution
VCX3 0, Sd, S DI VF32 Sd, Sn, 2
VCX3 0, Sd, S QUADF32 sd, Sn, 1
VCX3 0, Sd, S DI VF32 _ATAN2 Sd, 2

ArfCor EMMs FPlssembly instructions are difficult for use.]
include any information about instruction behavior. The
instructions have been renamed, and iancl udheed rienn afnzeidd iaasn

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

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

4631 Virnkki decoding

Viterbi decoding is usually used in baseband communi cat
consists of three main parts: -behachi met(Vcteabtcubatt er
backtracking opegatabhe $hemaol kewi hhe VCU performance

Tab2@®iterbi Decoding Performance

VI TERBI operation VCU cycl e
Branch metric calcul ati 1
Branch metric calcul ati 2p
Vitéeubit erfloywp@aeddct) 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. Cyctedundancy check (CRC)

CRC algorithm provides a simple method to verify integrt
packets, or codeM5S52gVWEeUtcan Opetpdolréom-BBhtd &RC. For exampl
can calcul ah ea abICRcCk Wligngt h of 10 bytes within 10 cycl e
current CRC, which wil!/l be updated every time a CRC i nc

4633. Compl ex mat hematics

Compl ex mathematics is used in many applications, e.g.
Fast FToruansfrorm (FFT): Used in spread spectr
signal processing algorithms.
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Complex filter: I't can increase data reliabi
i mprove effi-M52n¢QU Camtmxl ti ply the compl ex
the coefficients (four ti mesjMbi2nr VL Us icraql e ¢
read/write the real -aindd con@pgl @exargaparitst @ft I
single cycle.

Tab2®erformance of Complex Mathematics

Operamifomwmpl VCU cycl e Precautions
mat hemati cs
Addition or s 1 32 N 32=32 bits (ap
Addition or s 1 16 N 32=15 bits (ap
Mul tiplicat 2p 16 T 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 vdctfior ARMegL®DOERIXSOhemer { MYE | f
ARM vM.drchitecture, enabling developers to improve the
applications. Hel i umE Technology uses Single Ilnstructic
opreati on on multiple data simultaneously, so as to prov
integer amdi Mt omali ingnt s:
. MVEH oper atheist ,onl 63-Bbiitt ,daanad t8 pes, i ncluding
. MVE operat ey sadgronhaanfdrechngl|l emoifhtoatalnyge s : M\
operation is orthogonally divided into two I
., The channel is part of the vector register ¢
is called an el ememt .beMulxteicpultee dc h aann reealcsh chae a
instruction has four beats. The all owed char
ar e:
- For -Ai64d4charmrmalnnedalofperati on is perfor med
- For -bdi82charmmalnnnedne perdtoironedi $n one beat.
- For Aitlt6chawmalnnettwoperation is perfor med
- For -bai t8 chawrnrelnneflowrperation is perfor med
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|O|1GBite|ements

| 3 | 2 | 1 | o | 32Bitelements
., Theat is a quarter of the MVE vector operat
bits, one beat of the vector additi-oint i nstr
resul t dat a. This is unrelated to the channe
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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 Cir
foll ows:

I n a -seagleystem, each clock may produce o
- In a édewabl system, each clock may produce t
I n a-béatirsystem, each clock may produce fo

Cor tM&X2 s er vesbeatd osuypd tee m. 't suppobbeast oMEE |l iappti myc tuipon <
time, so that after one MVE instruction is issued, anot
extra pauses. For morferinfoortv3e2 iGomotcegxs @ eDeei ce.

47.Di rect Memory Access (DMA)

The DMA module provides a hardware method for transmitt
without CPU intervention, thereby rel easihMA bcaannd wiedrtfho rf

orthogonal rearrangement duri ng-pbatgd torpemrsamiisomni om amd aj
buffers. These characteristics are very useful for str.i
DMA characteristics include:

Sixxhannels with independent interrupts

Peripheral interrupt trigger source

- ADC interrupt and EVT signal

- External I nterrupt

- PWM SOC signal
- CPU ti mer

- CAP

- BEopfilter modul e

- SPlI transmitting and receiving

- CAN transmitting and receiving

- LI'N transmidgitviingg and r ec

- QSPI transmitting and receiving
, Data source and target:

- SRAM

- FLASH

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

- DAC

- SPI, LIN, CAN, UART, 12C, and PMBus regi st
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

ADCx. INT (1-4), ADCx. EVT

ADC wrapper
LINATXDMA, LINARXDMA
LIN
CANxIF (1-3)
[of .| N i e ;
XINT (1-5)
XINT  pmmmmmmy
wR LTNT@2)
[ PMBUS Y ¥V ¥V V Y
FSCITXADMA,FSCITXADMA
> FSCI >
SPITXDMA{B), SPIRXDMA(#B
> SPI (8) ¢ )r
PWM¢B).SOCA, PWM¢B).SOCB | DMATrigger Source
«> PWM Selection
SD1DRINT (34)
> SDF >
CAP CAP(17)DM \
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 indepenaredatCRUGD,f CRPWD sinrdu ICtk
access an address, the arbitration logic will solve thi
access any slave is DMA>CPUO>CPUL1.

I f CPUO performs read and write operatheodatwawhivk et DMA &)
be | ost. Therefore, it is necessary to avoid perfor ming
applicable to DMA, @BUO, ascesCGPWUdD A®Coresult registers.

48.Boot ROM and Peripher al Boot

G32R501lselasmct differet boot modes by changing the pin s

Tab2®ef aul t Boot Mo d e

Boot mode Default boot mode pins
UART/ Wait for GPI O24: 0 and GPI 032:1
CAN GPI O24: 1 and GPI 032:0
FIl ash GPI O24:@Pla@32: 1
The possible boot modes supported on the device are |i:¢

are GPO24 (boot mode pin 1) and GPO32 (boot mode pin O0)
boot mode pin aand bet sewwpweak -wphlehmapyu Ilbbe overdriven. On
customers can change the defaul t bcooontf ingoudrea bpien dhaya Lprri o gyt
modul e (DCS) OTP position.
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Tab23AIl |l Avail abkelse Boot Mo
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
Note: AlIl supported peripheral boot modes use the first inst:
CANAAI.l boot modes (e.g. UART boot) mentioned in this section
boot on UART port. This also applies to boot of other periphi
4.8.1. Configure alternate boot mode selection pin
This section i ntstodnizes thew btomtc mode selection pins by
BOOTPI N_CONFI G postbnbngunabhe DE&r OTP. The position inr

Z1_OTP_BOOTPI N_CONFI G.

DuBOOGPUNEbLbCONFNhG, i EMYUIi mul ati on

€

Z1 _OTP_BOOORIFNGC which can be programmed for experi men:
writing OTP. The device can be programmed as required t
Tab248 OOTPI N_CONFI G Bit Field
Bit Na me Descomnpt.i
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.
I f 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 0>.<5A 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 Independent 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
O0x FF Val i d O0x FF
(Di sabl e BMSPO and B
) Boot defined by the v
OxFF Ox FF Val i d
(Di sable BMSPO and K
= O0x5A
) ] Boot defiweduéy o6heBMSPO
Val i d Val id OxFF
(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 Val id Valid
(Di sabl e BMSPO0)
) ) ) Boot defined by the wvalu
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 defi:
deviclkit 6gosition i scdrmfciaguwerdahblne tth@S u@TeR at the | 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_DEI 15: 8 BOOT_DEF1 mode &
Pl ease refer to BOOT
BOOT_DEI 23:16 BOOT_DEF2 mode &
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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 BOOTmDHEXOoOpWhen, 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 0214 GPI 025
Not e: Enabdp rtensei ptudrls on UARTATX and UARTARX pins.
Tab2& AN Boot Options
Option The value of CANTXA GPI (¢ CANRXA GPI (
0 (default 0x02 GPIl 032 GPIl 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 GPI O54 GPI O55 GPI O56 GPI 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 042 GPI 043
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 O 0I0TOOM
1 0x25 0x 2010 00RAMO
2 0x45 0 x 2 0 2 0 0SORDAOM 1
3 0x65 0 x 2 0 3 0 OSDRDAOM 2
Tab34ecure Flash Boot Options
The val Fl ash entr
Optia FIl ash memory bank,
BOOTDEF (addr ess)
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 0x6 A 0x0012000
Mo de)
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S|



49.Duaxlode Security Modul e

The dwale security

medulesi h@8 t o prevent

unaut-bbrpzed

security memories and other security resources. The ter
memories and resources; the term AinsebPCBebUsmedManabl o\
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 gemern ates raptesdtheowatchdog uses an optio
through an internal oscill ator.

FigdOMatchdog Ti mer Structure Bl ock Di

WDTCLK
(INTOSO

WDCR WDTCLK
(WDPRECLKDIV Divider

WDKEYE 0)

Watchdog WDCR
Key Detector WDCHE 0 Iil
55+tAA

Good Key

Window | ©Out of window

VBICR Baakey [ e ]

> Watchdog

Y

4

SYSRSn
WDCR Watchdog
(WDBS Prescaler
WDCR /‘[
WDDIS I
Clear|
WDCRT
8 bit
Watchdog
Counter Overflow

411. Fl exi bl

e |

Detector Generate |—WDRSn,
»| 1- count| Watchdog Timeout 512WDTCLK \vpINTR
delay Output Pulse ———»

ogic block (FLB)

Flexible FaB8)ciblackeft of configurable

interconnection th

and QEP).

www. geehy. com
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Figadild LE ComnecomoGPI O to FLB

Asynchronous
GPIOX ——®|  Synchronous

Sync + Qual

Input X - BAR

INPUT~6

Other >

Peripherals FLB % BAR —» FALBx TILE OU#' 5
\ 4 FLB TILEx
TRM Table Global LB Global GPREG | CELL
Signalsand Mux ~ ——— Siunals > ——»INO-7,_
Selecti on g Local Signals 10UT- 7 >
412. Functi onal Safety
The functional safety compliant products are developed

conforms to | EC 61508

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 this chapter is eithdeaer tha&t opalr atémtgi It @mipen
ot herwise specified). I f the stress exceeds the absol ut
permanent damage will be caused to the devicendikase ar
that the device can operate normally under these toler:
described in thesmcéeéapboeurelLbogthe absolute maxi mum t ol
the equipment. Wrelcda §9 edt, hearl Wi ssyeol ¢ age vdleuensthamphe hatswerde
storage or overdue use under maximum temperature condit
device. The continuous clamp current tohfe epaocohd upcitn ciosntN 2nr
under these conditions, because VDDI O/ VDDA voltage may

specifications.
5.1.1. Maximum temperature characteristics

Tab3®Femperature Characteristics

Symbol Description Vaul e 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 us 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
L€ s¥0O T . 2VD¥a) Anal og(eéeapl 20 20
mA
ot s ¥s0 r >Vo¥ilovp) Tot al i np 20 20
lour 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 schaq Charging d Conform to JEDEG]1 | ~
Al l p N10O
model ( CD| ANSI| / ESDA/ JEMDE C( 2
80 pins
Human body Conform to ANSI OB3SD4 _
N40O
\% El ectr ( HB M) standard (1) v
(ESO di schd Charging d Conform to JEDEG]1 | 5
Al l p N10O
model ( CD| ANSI / ESDAU BEDE 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
\V] Electr ( HB M) standard (1) v
(ESO di schaq Charging ¢ Conform to JEDEG]1l O&E {100
mod e CDM) 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 Veoroor stAx+ sYred 2) 3.3 3.63
Vopi @ n dpop¥ device Y,
Di sabl e inte
2.8 3.3 3.63
supply vol't
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Symbol Descripti Mi ni mum val Typi) Maxim uni
val u val u
device
Su loy t age
Vo P yl_ 9 1 1.1 1.2 \%
device
VSS Device gro 0 \%
VSSA Anal og gr o 0 \%
SRurPLY Power ralmp r - -
Voprpower r am
tvDDFRA MP (Fr om Xdvolboo 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 (Veor-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

vone oo VL1

Recommended

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

v VDDIO Operating Range

3IV-—— -6 1% tRq—————————q4—-—-———-

BOR Guard Band
30V-——— -9.1% Y
2V ——————— ------——- - - —|=-"—=-———-

Internal BOR Threshold
2.81V——— 14.8%
2.8

/.

54.Power Consumption Summary

The current waliweselcitdtoed oinhy represent values under t
indicate the possible absolute maxi mum. I n actual appli
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 specific conditions are TYP: 25AC, 1. 1\

TabUM&RUN Mode

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

(1B

VopCc urr e

Ibp consumph 84.0 85.586. 168. mA
RUN

CPUO: Refer to t
] test instruc
Ibbpiro| consumph 20. 1 20.120. 29. 5 mA
RUN CPU1: Cor eMar k

MH z

Vopreurre

Vobpac U r e

Ibpa consumph 10.5 10. 710. 10. 8 mA
RUN
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TabK44d DLE Mode
Sy mb Par amet Test conditi MI N TYP | MAX MA X Uni
(1”5
VopCcurr e
Iop consumpt 50. 4 51.¢52. 139. mA
I dl e
Vopire ur r e CPU in I dle
Ibbpro| consumpt Flash in Powe 2.6 2.6 2.4 22.3 mA
I dl e XCLKOUT is cl
Vopac U r e
Ibpa consumpt 0.23 0.240. 2 0. 27 mA
I dl e
TabM4@& TOP Mode
Sy mb Par amet Test conditi MI N TYP | MAX MA X Uni
(1R
Vbpc urr e
Ibp consumpt 6. 31 6.9947.4 93. 4] mA
STOP
Vopioeurre CPU in STOP m
Ibbpro| consumpt Flash in Powe 2.18 2.212.2 17.1| mA
STOP XCLKOUT is cl
Vopac UT T €
loba consumpt 0.283 0.230. 2 0. 26| mA
STOP
5.4.2. System Current Consumption (VDD by Internal VREG Supply)
The foll owing measurements were taken Ai rlainget hemdambina
convection. The specific conditions are TYP: 25AC,
TabM4&RUN Mode
Sy mb Par amet e Test condit MI N TYP | MAX MA X Uni
(1Rp
Vopireur rer
Ibpi o consumpti| CPUO: Refer td 131.0 134./136 287. mA
RUN mo dteest i nstr
CPU1: Cor eMar k
Vopac UT T €T MH 7
loba consumpt.i 10. 0 10. 2 10. 12. 0 mA
RUN
Tab44dl DLE Mode
Sy mb Par amet e Test condit Ml N TYP | MAX MA X Uni
(1”5
Ibpbr o Vopreurren CPU in 1 dl e 63.0 64. 466. 197. mA
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MA X
Sy mb Par amet e Test condit Ml N TYP | MAX Uni
(1HB5
consumpti o Flash in Pow
Voo UT I en XCLKOUT is ¢
lbpa i 0.23 0.230.2 0.26 mA
consumpti o
TabU&8 TOP Mode
] ] MA X )
Sy mb Par amet Test conditi MI N TYP | MAX Uni
(1RB5
Vopireur r g
lbbpiro| consumpt ) 11.38 11. 7/12. 163. ( mA
CPU in STOP m
STOP
Flash in Powe
Vopac UT 1 € .
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 below have their clocks disabl ec

referenced in this ohapoerCPaHhdstwerkomddeéei boll ow the (
Executing code from FIl ash

Fl ash is read and remains active

I/ O pins do not drive any external component
System frequency is 250 MHz, APB frequency i
The foll owing communusedi o8PpAri SPRéBal §ARTA,
CANA, CANB, LI NA, PMBus, and QSPI

PWM1 to PWM3 generate 5 MHz output on 6 pin:
PWM4 to PWM7 operate in HRPWM mode and generil
CPU timer is active

CPU executes FIR16 calcul ations

DMA perfornuss d3d2rit itmwaonsfers

B

., Al'l ADCs perform continuous conversions
. Al DACs change voltage at a | oop frequency
. Al COMPs generate a 100 kHz square wave

SDF peripheral clock is enabled

CAP1 to CAP7 opmodéewi nhABWMwi tching frequer
Al QEP watchdogs are enabled and perform co
The system watchdog is enabled and perfor ms

5.4.4. Current Consumption Diagram

Bel ow is a typical representation ofentthe omeluanpitd msnhiom |
device. The operational tests VDIMDbtyh & xft 2y sntad m POuwrerr e riStu pQ
are conducted over the full frequency range at V_NOM art

depending on 1tkekemesysatéewmni mpd specific conditions.
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FrequencyCurrent (VDD by external power supply) FrequencyCurrent (VDD by internal VREG supply)

Current / mA

Current / mA

s0 70 % 30 50 w0 190 210

Frequency/MHz Frequency/MHz

5.4.5. Reducing Current Consumption

, To further | ower the current consumption dur
enter eitherpowen hmoed emo dldloddr Shut down mode.
, I f the code is executed from RAM, the FIl ash
, Di sabluep pruelsli st ors on pins that are intended
, Each peripheral has an individual cl oocckk enal
for any peripheral not used in the applicati
5451 Per i ptyerialal | DD
Tab44éTypi cal | DD of Peripheral
Peri pier al Typical |1 DD (mA)
ADE) 0.8
CAN 1.0
FLB 1.0
cowmp) 0. 4
CPUi fer 0.3
DAE&) 0.3
DMA 0.4
CAP1~ CAPS 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 Typical |1 DD ( mA)
SDF 0.9
SPI 0.2
QSPI 5.8
DCCOMP 0. 4
Not e:
(1) Atreset, all peripherals are disabled. Use the PCLKCRXx 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 CAPY7 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
valudg valu val uéd
lon= 1/ 2/ 4/| Vooi®b O Vbbi o
VoH Hi ghrevel output \%
lor=-1 Oe® Voo 50 .
lo=1/2/ 41 6 0. 4
VoL Lowevel output - \Y
lo,= 100O0A 0.2
DS0/ DS1=00 -1
Hi grevel output so|l DSO/DS1=01 -2
lon mA
output pins DS0/ DS1=10 -4
DS0/ DS1=11¢ -6
DS0/ DS1=00 1
Lowewalt put sinkin DS0/ DS1=01 2
loL mA
output pins DS0/ DS1=10 4
DS0/ DS1=11¢ 6
Vi H Hi ghrevel input vo 2 Vooirv O \%
VI L Lodwevel input vo Vsg0 . 3 0. 8 \%
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
Vi 0V
lpuLLupl Il Nput ¢
Vobpis 3. 3V .
XRSN 660 OA
Vi 0V
lLeak | Pin le Digital Pu-lip, -dpouwnl a 1 O6A

www. geehy. com




Sy mb ¢ Par ameter Test condi Miinimi Typi ¢ Maxi my uni
valug valuwu val use
out put di s
0V @ OVo¥ o
Anal og pin
VREFHIand 1
VREFkKkOpin Analog drive
Analog p 0V QO \b¥a
(VREPHIanq 0.1
VREFKOpin
GPI O 10
Il nput
Cl . XRSN 10 b F
capaci Anal og pin
Anal og ¢ o
speci fied g
Tabd4&REG and BOR
Mi niml Typicl Maxi mi .
Symbol Parameter Test cond Uni {
val ug val ug¢ val ug¢
Vobpipow-en r es
V P ORbDI ¢ 2.3 \Y
vol tage
Vopronder vol t
VB O-RbpI g 2.81 2.9 3.0 \%
voltage
I nternal vol t
VWREG I nternal VRE 1.1 \Y
out put
56. Ther mal Resi 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|lappli|jappli
circu e e e e
board
Ther m
_ resi st
RUs A hi
to tH TBD 37.49 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] LQFPS8 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
t o tAh
flowind 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
JESDBHi gh Effective WYhdremal BOamdudtirviittaded

Packages
JESD9]1 Test Boards for Area Array Surface Mo
Measurements

(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

_Crxo

<
m
<| <
Enldnsn
s 5 MCuU »
C T T T T T T B (R =TV T N
: 70 CPU Reset :
Release
' %Il. 1V LDO VR“E POR '
! [EN > RISE | |
| —( ¢ DELAY| |
| (80 s) |
| L/C?R RISE |
+ —{ DELAY] Internal All |
I (45 s) Mottors |
| Release Signal| RISE |
: DELA :
i [0 S |
| | POR RISE '
. [>—DELAY |
I (145 s) |
| U |
ST o
[a)]
>
o %
E|IDDIO
58.11. Power r ai l monitor
PMM has a voltage monitor on the power rail . -olnf ptelrea owaql
the XRSn signal wild/ 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
I/ O POR monitoring

Power on reset (I /O POR) is used to -omonptoces heofVvDDh O ¢
the first monitorimgVvVbbl ©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 dd el 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
58.1.2. Usage of external monitors

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

power rail

VDD monitoPORgdo¥bBDnot support the application. I f the
external monitor should be used to monitor the VDD powe
Note: External monitors can not be used togethernwi VBDf heheni

VREGENZ pin package must be used to power the VDD externally
58.13. Del ay bl ock

The delay block in the voltage monitor path is used to
XRSn. Whehs XR&heased in external VREG mode, voltage st:
del ay block is onoty patidddofi ¥DDpbOwand VDD. The del ay
mini mum slew rate of the pawerDartai langdp €ld imfiingd oif n Ptolwee r E |

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

The internal VREG is powered by the VDDIO power rail, @
generate the 1.1V voltage requeraeadlt yREGweannt be VBDBdpi
need to be powered externally. However, to ensure VREG
are still needed on the VDD pin. For detailed informati

58.15. VREGENZ

The E\GR di sable pin can control the state of the interna
VREGENZ pin should be connected to a |low level. For the
should be connected to a hi d&w.l evel to disable the inte
Note: The VREGENZ pin output function only exists on some pa

Pin Properties. The packages without VREGENZ do not support
58.16. Ext ernal components
5816.1. Decoupling capacitor

VDDI O ande ¢ DiDre decoupling capacitors to run properly.
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 €
decoupling capacitance value in actual use depends on t
foll owing configurations is acceptabl e:
., Configur atcieom HecPlupling capacitor on each
CVDDI O parameters.
., Configuration 2: Install a single decoupl i ngq
pin.
Not e: It is crucial to place the decoapdiimg. capacitor (one o

VDD decoupling

A decoupling capacitor with the minimum capacitence val
TOTAL Parameters (located i notPlopeveE| évaatnraigeare nDa tMeo daud ¢ ) T i

Any hoef ftoll owing configurations is acceptabl e:
., Configuration 1: Perform division operation
pin.
., Configuration 2: I nstall a decoupling capaci
TOTAL.

Note: It is crucimg capptiacter theneecoumdie) close to the devi

58.1.7. Power supply timing

58.1.71. Power pin |linkage
It is recommended to connect all power pins of the powe
are internally connected together, al |l VDD pins are int

should be suspended.

I't i s redotmmetn del | 3.3V power rails should be connected
suppl vy, including VDDI O and VDDA power rails.

In the internal VREG mode, connecting the VDD pins toge
capacidgaach owbDD pin. YDPabecoepkrngo. "

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

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

5.8.1.72. Power supply timing of signal pins

Beforei phescpowered on, the voltage on any digital pin
than -O.S3SV; the voltage on any analog pin (including VRE
|l ower th@n3VSSA
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To be brief, it | simeads pamy atf @ edr iX\R&nt kdhanges to a hi
power rails are connected together. Even i f VDDI O and \
still required.

Not e: If the above timing gbh unekptettedcparasttmayphtbw t hr ol

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 ues of all parameters can be found in the Electrical

Figddeext ernal VRBGSRgwemce

VDDIO B
J)
VDD
Veorvobioud 1) % VeorvobieoN 2)
Internal All Monitors Release Signal (3 (4
» SRDE (©DN
S SRpoyp S
RDDngP XRSn . RDDDN
P2
Veorvopjour 1)
VeorvoDI Veorvooo 2) VeorvDDIO
| | | [ [
| | | | |
| | | | |
" VbDIoMONOTDELAYVXRSHPUDELAY " 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 rmun salpeve arrast eat t

The time difference between the appearance t

power rail is set

., After the speci-MONHODEmMAY odn &-PDRERB®ENY, XRShn
wi || be released and the device wikh dgebay
bet ween the release of XRSn (i.e. becoming I

., The 1/ 0 BOR monitor has diff-eneahdr pbwaseonpt
periods.
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B

Duri ng-omowerriod, bot hp o/WDeDrl Or ainlds VIDDst be st
XRSn is released.

During power outage period:

B

There is no requirement for which of VDDI O
there is a specification of minimum sl ew r at
The I/ O BOR monitor hassdduf-engapdowpbweaseopt
periods

Any POR or BOR monitor that trips during po\
| ow af t eP DD/EXLRASYN

Not e:
(1) The release signal of all monitors is an internal signal.
(2) Ifthere 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 suppl yyodiemi @fpecont

val ues of

all parameters can be fodPuonwde ri nMatnhaeg eEnheenctt rM ocdaul

FigdBHenternal VREGS®gwemnce

VDDIO B
J)
Veorvobioud 1) VeorvobieoN 2)
Internal All Monitors Release Signal (3 (4
P2
S SRppieon
RDDngP XRSn . \
P2
VeorvoDI VborvDDIO
I I | [ [
| | | | |
| | | | |
" VbDIoMONOTDELAYVXRSHPUDELAY " VrsrPDDELAY'
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:

B

The 3.3V VDDI O power rail appears at the spe
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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.

., After the speci-MONODEmMAY o0dn -PDRB®ENY, XRShnh
wi || be released and the device willagtart
bet ween the release of XRSn (i.e. becoming |

The I/ O BOR monitor has diff-eneatndr pbewaseopt
periods.

Duri ng-omowerriod, both VDDI O and VDD power r
XRSnrelkseased.

During power outage period:

There is no requirement for which of VDDI O
there is a specification of minimum sl ew r at
The |/ @oBORor has different -orpl amadeppweéent sut
periods.

I/ O BOR tripping will causerpXcRfSvrnanhd bewemeol
the internal VREG.

B

Not e:

(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.

Summary of power supply timing and i mpact of wviolati
The accept oaml segmdiweecehe power rails is summarized as f
indicates that the relevant power rail has reached the
Unacceptable sequences can |l ead to a reliabty, tiyt pirobl ¢
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 Acept abl €
vDDI O Vbbpa Voo
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 1 -
TabbS®nternal VREG Sequence Summary
Powem sequence of powg
Situation 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
operating voltage.
Supply voltage sl ew rate
VDDIhGs requirements for the minimum slew ra
When the minimum slew rate requirement is not
before VDDI O exceeds the |/ O BOR region. I n g
adverse effects on the ychwhpe,n and iXR Ssnt awillel abto
the XRSn of this chip is used to control the
requirement must be met to prevent such switc
., VDD has a minimum slew rate requirement in
Whethhe mini mum voltage swing requirement i s n
and boot before VDD reaches the minimum opera
unable to operate nor mal | vy.
I f the minimum voltage swing rregnuisrte nbeen tu sceadn nc
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 timing of power management r
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
Largapacit -
Cvbbi o . power | C re 0.1 OF
capacilitors
(1)
Decoupling c ~
CvbDI O_DcC4 0.1 OF
each VDDI O
CvbpA Capacitor on 2.2 OF
Lar-geapacit| Suitabl eorlo -
Cvbp 12 20 27 OF
capacitors wor ki ng ?2mo
Decoupling ¢ Suitabl eorlo -
Cvbop_bpcar . 0.1 6.75 OF
each VDD ¢ wor ki ng?mo
SRoowd 4)| Power -ummmpat 8 100 mVgs
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Symbol Par ameter Test condi Minimi Ty pi Max i my uni
val udq valu val use
3.3V power r
() Power -dawrmp r
S Roboimy 20 100 mVéds
3.3V power r
External VREG
Tot al VDD ¢
Cvpd 0ot &I (1 10 eF
Power -ummmpat
SR = P 3.5 100 |mvds
1.1V power
Power -dawrmp r
SRomN 4) 10 100 mVds
1.1V power
Vbpi oV b Sl ope del ay o
0 Unl i mi es
del @Yy VDDI O and
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%.
Tab33¥haracteristics of Power Management
Sy mbo Parameter Test cond Minimi Ty pi MaXImLUni
val udq valu val ueg
VVREG Internal voltag 1.07 1.1 1.14| V
Powem time of o
VVRE®U 80 340 Os
vol tage regy
VVREG Surge current
3514 662 mA
I NRUSH) voltage regly
Before an
VPORbpiq VDDIpOw-en reset 2.3 \%
XRSn rel ¢
VBoR/DDF O VDDI O undervol
) Bef ore XRS 2.9 \%
u 1) voltage dwmpin
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Minim| T i Ma x i my .
Sy mbo Parameter Test cond yp uni
val udq valu val ue¢g
VBOR/DDF O VDDIuhder vol t af
] 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 VDpowen reset
) After XRSn 0.72 \%
oN 2) duri ngdavwamp
XRSn release de
VX RsRU ) ) . .
rampp dur i Rogn p This is fi 248 €S
DELAY) .
period
XRSthrip del ay
VXRSsRD .
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 (
5009 €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 forcwuihe khilpt Wheo plhbeaeck
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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 ace2.aq koe glilpgktt avre ewmni tXIR San raenddi svtDdD ¢
pl ace a capacitor with a capacitance of Il ess than 100nf
watchdog reset takes effect, these values enabl en the w:
512 OSCCLK cycl2sshdwgutrlee 7recommended reset circuit.

FigdBReeset Circuit
VDDIO -

3 10F .
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:L“Uni
th( bootf Hol ding ti
_ 1.5 ms
mode) mode pin

www. geehy. com Pagk26



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

L Mi ni m . i .
Sy mbo Parameter Conditio ! ! Typical MaXImUnl
val u val u

XRSn is dri

| evel by t
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

Vboie ook 3. 3V)

Vod1.1V)
|

3 <4— Uy Rsue »
XRSH 1€ :/
D — thoot-flash —————» I
. J I
CPU Execution Phase Boot ROM ><User code
Th(boot-modi( 2)
« | |
Soot ode Pins GPI0 pins asnput_, R A A
)

J.
Boot- ROM execution startsf

I/0 Pins GPIO pins as input  (pullups are disabled ) X Ul Ser colde

Not e: SYSCLK wi Il be based ormratnhédeusarabd revdi roonme rsta,bl &@mdd 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 gaBkot Reset

tw rsee

XRSN . l

CPU Execution Phase User code >< >< Boot ROM ><User code

Th( bolot- rnodaz( 1)
(4

|
Boot-Mode Pins  peripheral / GPIO function >< GPIO pins as input ,, | ><Periphera| / GPIO function X e :Us_e:r:coi d?ts

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

I/ 0 Pins User code dependent >< GPIO pins as input  (pullups are disabled ) Xﬁm&
Not e: SYSCLK wi |l be based on t heen aubsleerd eonrv idriosnanbelnetd,. 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
5831. Cl ock source

Tab3 ®Possi ble Reference Clock Sources

Cl ock s Themodul e has ti Comment
Can be wused to pro
foll owing modul es: .
Internal oscill at
I NTOSC1 Watchdog modul e _ _
Main PLL 10MHz internal oscillat
CPU timer 2
Can be used to pro
W foll owing modul es: Internal oscill at
INTOSC2 . . .
Main PLL 10MHz internal o socvielrlhaetd
CPU timer 2
Can be. used to Prol The external crystal oeen
%1 XTAfoIIOW|ng modul es: ) X1 d semded 4 i
( Main PLL pins an | ,dedar cd oxikn (¢
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 gaea ock

WDCLK/FLASH_lOMK"L!’

Sour ce

INTOSC%; L

> WDT/FLASH |
PLLRAWCLK
' System PLE | | System PLLSYSCLK NMIWDT ‘
Divider 7l
SYSPLLCTL1 CPU1CLK
RCC Tsyscik, _
SYSCLK ¢ > AHBperipherals ‘
\
APBCLK
S}SS;LK * % APBperipherals ‘
A
LSPCL
D%\icﬁlr_K 4 peripherals ‘
CAN Bit Clock
> CAN
1
Fig@mseystem PLL
/NF1 _
to/ 127. 75 NEIMULFFMULR
fpLrawcEk fosccik UNFODIV
osccLk BLL Jopiy1 | PLLRAWCLK
VvCO| to/8
5832. Cl ock frequency, requirements, and characteri st
This section provides the frequéonckiagdtimmi n§ FTeqQuirel
clock frequency, output clock frequency and switch char
58321. Frequency and timing requirements, and PLL Il ock
Tab3@& nput Clock Fregquency
Symbo Parameter Mitni mu Maxi mu Uni t
vaéu val ue
Frequency, X1/ X2, fro
fexTaL) 10 20 MH z
resonator
fex1) Frequency, X1, from 2 20 MH z
Tabd®haracteristics of XTAL Oscillator
Mi ni m . M i m .
Sy mb ¢ Parameter ! ! Typical axi ! Uni t
val ug val ue
X1 V| Val i d elvew input -0. 3 0.3 * \%
: . . 0.7
X1 VI Val i dl éenglh i nput VDDI O H \%
VDDI O
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Tab6@&1 Ti ming Requirements
Symbol Parameter Mini mum v Maxi muan u Uni t
tr (x1) Fall time, X1 9 ns
r (x1) Ri se ti me, X1 12 ns
Pul se duration, perc
tw (x1L) iRtk 45 % 55 %
Pul se duration, perc
tw (x1H) iRtk 45 % 55 %
Tabé®LLocking Ti me
Sy mb g Par ameter M\i/:::]; Typical valu Ms;:Ln( Uni t
ttpLLyl Locking time 23@s+ 1Q24sdcLi 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 outopu 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
fC HRP WM) Frequency, HRPWMCL K 60 125 MH z
58323. Output clock frequency and switch character:i
Tabd XCLKOBWi tch 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) Pul se duration, XCU Hi2(2) H+22) ns
f( xco) Frequency, XCLK( 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 options can only be used whe
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.

Fig2dsei nghéded 3.3V External Cl ock

Microcontroller
GPIQ8*
VSS XL X2
! Lo
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

GPIQ&*
VSS XL X2

]

'

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

H—

FigaBeexternal Resonator

Microcontroller
GPIQ8*
VSS

o
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5834. Cryst al ( XTAL) oscillator

The crystal oscillator in this device is amyesmlkend ad d cl
required by the device when it is paired with the comp:
58341 El ectronic oscillator

When the electronic oscillator in this device is pairecd
widd formed. The oscillation circuit oscillates at the
oscillator is designed to operate in parallel resonant

|l oad capacitorndg CiLijguMdestiowd otwhe components of the ele
circuit.

Fig@2dSet ructure Block Diagram of Electronic

_________ XTAL Osciliator |

|

| |
' |
' |
' |
' |
| |
| |
| |
' |
| >

| | | xcLkoyT
' |
! |
! |
' |
' |
' |
' |
I |

XTAL O Circult
v W
oo P
> 2
~
-~
- ________ L @)
(e
N
L QLI EIJ
(@]

cuT —L CL2
l

Operation Modes

The electric osciltlamd oapédarmattihig meddx:.e -emadssd athodw.de and
(1) Operating mode of crystal

I n the operating mode of crystal, the quartz crystal wi

When [ XTAL On] =1, this operati MgLEOBJIdOSCAORFbe @nabdeXdTHr
0. The feedback | oop has an internal bias resistor. | f
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with the internal bias resistor wildl be generated, whi
waveform clipping, duty cycle exceeding specifications,
Therefore, external bias resistors should not be used

In this operating mode, the result clock on hXIuigsh ttrhan:s
comparator. The c¢clock on X1 needs to meet the VIH and \
requirements of the comparator, pl ease refer to XTAL Os

(2) Single-ended operating mode

I n s-endked oper atcilnoge kmosd eg,n ad is connected to X1 while X
should not be used in this mode.
When [ XTAL On] =0, this operating mode can be enabled

1.

I n this operating modcani tttheed dloodk eomr et iod ttrhaeen chi p th
requirements of the buffer, pl ease refer to X1 I nput Le
(nemrystal) is wused.

XTAL output on XCLKOUT

By configuring CLKSRG@A@HUL XCAKOKAOWT /BIEL. XCLKOUTDI V regi s
the oscillator fed into other part of the chip can be |
GPI O of XCLKOUT output, pl ease refer to the table of "

58342 Quartzlsrysta

The quartz crystals can be el ec4craipcaachidtgisvreetpirvees) nd ierdc iyt
However, unli ke LCR circuits, the crystals have a very
their damping is also very | ow.

Figaeel ectrical Representation of Cryst

Quartz Crystal

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. I't 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 pr o\
resonance. The higher the ESR, the | ower the quality of
or maintain oeslcaitliloantsihoinp. bTehteweren ESR and crystal compon

ESRRm f1+ &9),

Note: i ESRi fferent from dynamic resistance of the crystal, bu:

shunt capacitance, it can be approximately calcul ated accor di

Rneg (negative resistance)

Negative resistance nitsedt hbey itnhpee dea neccet rpircesoesci | | ator to
the electric oscillator must provide to the crystal i n
Rneg describes a circuit that prodi das aeahsesmgpei seeamads:
gain of the circuit.

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

The negative resistance change tchue vree gditoiwse tthesiddtfdreac e

and the crystal element. From the figure, it can be sec¢
|l oad capacitance (CL) have a huge impact on the negati\
mi ni mum and maxi mum values that should be noted in the
for Equivalent Series Resistance (ESR) of Crystal Osci/l
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Startup ti me

The crystal ESR and damping resirdgtugpnadad meRd )T hwei Ihli gdreeaattl
the |l onger it takes for the crystal to start. I f the st
are not matched correctly.

For the startup themeSpetefiseatrtiebnrs OfheCraxstuall G4 @irltlugt c
depends on the crystals and external elements involved.

DL (drive level)

Drive | evel refer s ptrovtilde damogunttheofelpawaroni c oscillato
I f the actual drive | evel of the electronic oscillator
a damping resistor (Rd) shoul dettecéenshal pedet odi $ i pat.
The damping resistor Rd can reduce the circuit gain. Tt
evaluated to ensure that all/l other conditions for star:t

58345 . How t o cyhotosles cr
Pl ease tried eSpeoi fications of Crystal Oscill ators
(1) Choose a crystal frequency (e.g. 20MHz).

(2) ConfirmthattheESRof the crystal is |l ess than or equsée
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 sonfbetefilore, sefi EL1=CL2, tt
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 parametternrs, ol eagysta@adngwlstoncorrespondi ng n
Measur ement of some parameter is |listed bel ow:

As the crystal <circuit is very sensitive to capacitanc:e
to X1 and X2. I f an esawisleldosoomenpit @obe Xhd X2 ,b an active
|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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. Negative resistance

(1) Lead out XTAL on XCLKOUT

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

(4) This resistance plus the actual ESR of the crystal is negative resistance of the electric
oscillator
Startup ti me

(1) Disable XTAL
(2) Lead out XTAL on XCLKOUT

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

58347. Common problems and prompts for debugging

(1) The crystal cannot start
Browsew to seleparthandregssate there are no

(2) The crystal takes a long time to start

I f the damping resistor Rd is installed, it
., I'f no damping resistor ikbeineboahilghk, ot hehert
gain wil/ be too | ow due to high |l oad capaci
58348. Specifications of Crystal Oscillators
Tabé4&£r yst al Oscill ator Parameters
Symbol Parameter Mi ni mum Ma x i mum Uni t
cL1, CL2 Loacdapacitan 12 24 pF
Parall el capaci
CoO ) 7 pF
oscillator

Tabé®qui val ent Series Resistance (ESR) Requirer

Crystal freque (Méli(]i_ m:umCClLEZSR: (1 (M(?in m:uquLEZSR: (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 Uni ¢
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
=50q
f =MRED 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. I nternal oscillators
In order to reduce the production cost of circuit boar
devices all include twatomsepealdead [ NTOSGA|I aowmdcli NTOSC?
oscill ators 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 stald 30AC, no .
NO. 169
temperatur VDD
finToseas) 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, 1v, 1.1v fu 1.2 2 3 mA
Shutd 48C, £330 4¢€5 5 15 eA
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Tabb®LL Characteristics
Par ame Descripti|] Minimum Yy 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 frequc¢ 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 IC T
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®| ash Parameters
Sy mb o Parameter M\i/;lil;n: Typical Msz::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
teedata retent imolnN3dur at 10 Year
Note: The recommended oped®+P5hNg VODdi i ONSlalk®, THKEDI 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
debuggi ng ancdt itanasc iairge fiumt e@QaraktS .i nl nt haed dAirtm on t o st anc
debugging, the debugging system also supports Serial Wi
on debugging and tr acdMrgm f@hitrua eRr, oarads sire f teloe eifbme? Ma nu a |

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

dedicated pins: TMS, TDI, TDO, and00€KRedJdda&G Pi EEENG&t E
Functionality TestunAlcaoeys sSchamr tArarhd tRRcture) port is a ci
requires two pins (TMS and TCK), which can serve other

GPO35 (TDI) and GPO37 (TDO) pins.

Generally, when the disgeatncendettiwe enTAG ec dMEnde Gtaar tiherlee
are no other devices on the JTAG chain, no buffer s re
should be buffered. Besides, for most JTAG dtdmugigs ng pr
needed on the JTAG signal. However, if highqrsédanudtadr on
should be connected in series to each JTAG signal

The PD (power detection) terminal of the JTAG debuggi ng

of the circuit board. The GND ter minal of the connector
(cabl e disconnect sennnseocrt)e ds htoou Itdh ealcsior cbuei tcoboard ground
|l ooped back from the TCK output terminal of the connect
order to detect the clock continuity thr @pehtl EAMUOId eamug
EMUL1L signolien ampdh26i mul ation connectors. These signal s

simul ation connect ebroatrhdrugpuuglld sa s airrs agfa mgngndfekd @ rodn Mg 2d&kn
the driving ddbrregqgarh podr tt)h.e Us uaglilsy uas erdesi stance of 2.2

Terminal reset of -drhaei moonwmtegutorofi st lo@ehTAG debugging pr
JTAG debugging probe command, the circuit bdaredp2do mpone
connectors).

JTAG test data input (TDI) is the default mulptirpplsdxdrors
is disabl ed. I f this pin sepveesastdTAShdIDI d bp -Eembbi BeE
resistor should be added on the circuit board to avoid
as GPI O.

JTAG test data output (TDO) is the default mwlptipl exer
resistor is HesebiednoWhdAGtactivity, tshteatTeD Cc o nudnicttii com,
causing this pin to beupuspendédr Amoumhtdebralepmpamhdé £ids toa r
should be added on the circuitt. blomraJ TAG aovpotiido rns,u stpheinss i
GPI O.

www. geehy. com Pag®39



Fi g@2B8onnectpitno

JITAAG Connector

GND

%’ 3.3V

GND

4. 7ka
3.3V
GND

3.3V
2.2ka
TM$He ® 1TMS TRSTn 2
3.3V
10ka
TDIV |« ® 3 TDI TDIS 4
MCU 3.3V ~
1008 |
10k 3.3VeANN——5PD KEY 6—
TD® * » 7 TDO GND
» 9 RTCK GND 1(¢
TCke 11 TCK GND 12
4.7ka8
3.3V &"\\——13 EMUO EMU1 14
Not e:
(1) cJTAG option does not require connection of TDI and TDO, and these pins can be used as GPIO.
Fig@Mkonnectpitno J2TIDAG Connector
Distance between the header and the tar  get
_ shouldbelessthan 6 inches (15.24 cn).
3.3V
2.2ka
TM{ 1 TMS TRSTR2
3.3V
10ka
7D +-—e—-——————————————— 3TDI  TDIS4
MCU 3.3V 1
10K 3. 3V0—’\?\(/§— 5 PD KEY6
™Y - ——————————————— — 7 TDO  GNIB|
» 9 RTCK GNDLO
TChe 11 TCK GNDL12
4, 7ka
3. 3ve\\\M——13 EMO EMWD14 |
A low pul se from the JTAG debg _ Open Drain
probe can be tied with other reset < 15 RESETIGNDLG
sources to reset the board
17 EMP EMB 18
19 EMd  GNI2O
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

No. Symbol Par ameter Mini 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 ( TmIKH) 13
of TCK
3 - ns
Il nput set time from TMS
ts u ( TMGKH) 13
of TCK
I nput holfdiomg ht igmme | ev el
th( TcrED) . . 7
becoming valid
4 - - ns
I nput holding time from
th ( TCRMS) . . 7
becoming valid
TabTI TAG Switch Characteristics
No. Symbol Parameter Mini mu Maxi mu Uni t
val ue val ue
Del ay time from |l ow | evg
2 taTckIDO) . 6 25 ns
val id
Fi g@2BeTAG Ti mi ng
N 1 >
:47161—»,471 |
TCK
7 X 7
|
| 2>
| |
TDO X
T
|
3> —h——>
| |
mortms__ X X
5852. El ectrical data and timing of c¢cJTAG
TabT4&£JTAG Timing Requirements
No. Symbol Parameter Min b 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) Pul se duration, TCK 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 ( TMEK L) 15 ns
l ow | evel of TA(
I nput holding time f
th ( TCRMS) ) 2 ns
4 TMS becoming val
I nput holding time, f
th(T-TKB) ) 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 ti me, the time fr
2 td ( T GKuMS) ) ) 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
N 1 >
:<—1a—>,<—1b—>: |
: : [ [
. | |
I<—3—>I<-4-> < 3—Ple4p, 2> 5>,

i i
« c | |
XX XX

5.8.6. Electrical data and timing of GPIO

Peripheral meighpl exadepwirpbsgenepalkt/ output (GPI O) signal
GPI O pin is configured as input. For specific inputs,
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 represented as OUTPUT)
X-BAR, which is used to roopetstgndisféremtahpP BPOLOks, f
P WM, and external interrupts.

58.6.1. GPI1 O output timing

TabT@&&Genepatpose Output Switch Characteris

Mi ni mMaxi m .
Sy mbol Parameter Uni
val u val u
tr (GPI 0) Rise ti meitciPd fsrwom a | ow | e g v 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 :\| I/:

tir cri@ tr r P

586.2. GPI1 O i nput timing

TablT®enepat pose I nput Timing Requirement
Sy mb Parameter Condi t Mi ni mum vaIuMSZ:LnUni
QUAL PRD ld(syscLk)
tw(sp) Sampling per Cyc
QUAL PRD 24¢(svsé& L QUALPRD
tw(rgsy I nput qualifier tw spy*(N®-1) Cyc
Synchro
) 2t cSYSCLK
. Pulse duration, mo d e
tw( P ) - - Cyc
l evel Wit h i
) tw(1 oswytsP) ckByscLk)
qgual if
Not e:
(1) “n” represents the number of filtered samples defined by the GPxQSELn register.
(2) For tyey, the pulse width is measured between VIL and VIL for low-level valid signals, and between VIH
and VIH for high-level valid signals.
Fi g@dSeanp!| i ng Mode
- 1
GPIO Singnal GPxQSEk£h 0(6 sample
11?0000?01??0111111111
| | | Sampling Period determined
| tusy by GPXCTRIQUALPRL2)
Output From | (4
Qualifier |  QUALPRD
I (SYSCLUR) |
|
SYSCLK |
' Sam;,{ﬁgv’,mdo\',v (SYSCLK cycle2*QUALPRE)( 3)
Not e:

(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).

(2) The qualification period selected through the GPxCTRL register will be applied to a group containing 8
GPIO pins.
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(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.

5863. Sampling window width of input signal s

The sampling frequency of the inputy soifgnaalssi grneaplr erseelnattsi
SYSCLK, as shown bel ow

| f QUALPRDI O, sampling frequency=SYSCLK/ (2 1
I f QUALPRD=0, sampling frequency=SYSCLK

B

B

In the given sampling window, 3 or 6 sample values of t
the signals, which is determined by the values written
for gener al i nput timing requirements, and calcul ate t}

Here tc(SYSCLK) rppresednbots SNE8CLKme
There are two modes

(1)  When filtering with 3 sampling values
| f QUALPRDI O, sampling window width = 2tc(S"
I f QUALPRD=0, sampftitng( ¥IY8dbk) w2 dt h

B

B

(2) When filtering with 6 sampling values
| f QUALPRDI O, saingltihng Ritecd 8WSCLK) * QUALPRD*
I f QUALPRD=0, sampltimn(@Sws@Uw 5wi dt h =

B

B

Fig@lEenepatpose I nput Timing

I
|
I
GPIOxn ><

5.8.7. Interrupt

The interrupt number for CPUO and CPUl1l of the device s
are sent to CPU through NVIC. This system provides a t
and peripheral interrupts (COMP).
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Fig@Beevice Interrupt Architecture (EXT

Peripheral R
interrupt d
Wake-up NVIC
> » CPUO
interrupt (CPUO)
External > EXTI »
Interrupt
Peripheral =
interrupt ”
Wake-up NVIC
> » CPU1
interrupt (CPUYL)
External »  EXTI >
Interrupt
5871. El ectri cal data and timing of external interrupt
TabT&xternal I nterrupt Timing Requireme
Sy mb Parameter Condi ti Mi ni mum val Ms;:[jn 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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(@)

Timing Requirements".

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

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
after the iing dfk U
Not e:

(1)

For the description of input qualifier parameters, please refer to the table of "General-purpose Input
Timing Requirements".

(2)
)

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.

(4) 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—no

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

nterrupt Timing

XINTL-5

|
|t
|

Address bus
I internal €

X

Interrupt

\ector

X

5.8.8. Low-power mode

G32R5xx

entered by

supports
configuring

t he

LPMCR

t-wowel om&kdgatiingel olwal-powad mddes

register and

dhes

executi ng

SLEEPDEEP bit of the CPU SCB mrmegiostdé m grpeoadedr hterooldimeey c on f 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
WDTCLK Acti ve Gati B KBERCTL1. WDHALTI
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Modul e/ Cl ock ¢ I dlI e Hal t
The software must -lpooowkeed
PLL Powem ]
before entering HA
I NTOSC1 Pow®m Power off if CLKSRCTLI1
I NTOSC?2 Powem 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)

powered off by software.

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

S

588.1. Wak-ep ti mi p@wiem Imow e
Tab8Hi ming Requirements of | dle Mode
Symbo Parameter Conditio Mi nim val use MSZ:T: Uni
Wit hout th
Pul se durati d e 20 SYSCLK Cyc
tw( WAKE) ) gual'i"fie
wakwep signal ] o e
With the input qualifier 2t c (SYSCLK) +#
Not e:
(1) For the description of input qualifier parameters, please refer to the table of "General-purpose Input
Timing Requirements".
Tab82 dl e Mode Switch Characteristic
Symbol Parameter Test conM\Ilglll;n Maxi mum val Uni
Del ay time froumpexitgmalalt
recover (&% i
y '‘execution
Wit hout
) 58c (SysclL
Wake up from Hinput quj
td (WA FIl ash modul e in With the input 58c (SYSCLHK Cyc
| DL E) qualifier” ( WAKE) e
Wit hout R
) 39T 8YSCLK
i nput qu,)l
Wake up from R
With the input 39tc (SYSCL
qualifier® ( WAKE)
Not e:
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This time is the time when starting executing the instruction immediately after the IDLE instruction. The

(1)

execution of ISR (triggered by wake-up signals) involves extra delay.

(2)

For the description of input qualifier parameters, please refer to the table of "General-purpose Input
Timing Requirements".

Fig@8entry and Exit Timing Diagram of |

{

dl

Address/Data(internal) >< X ,),)
| < d td(\NAKE IDLE) #|
I
% ! Lutace d 4
WAKE N /
Tab8&Fi ming Reqguirements of Halt Mode
. . Ma x i m .
Symbol Parameter Mi ni mum v 4 X! Uni t
val u
tw( walcP | 0) Pul se durat i eump, SG(Fb]nQ toschstc2 tosccLk Cycl
tw ( WA KRS) Pulse durati eup, sXRybng tosck&{ oscoLk) 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.
Tab84alt Mode Switch Characteristics
. . Minim Maxi mu .
Sy mbo Parameter Condition Uni
val u val ue
Del ay time from e
td (1 pcos) ) - - 8d(osccLf Cyc |
nstruction to s
Wake up fron 13 .0
i OosccC
Del ay titrhe fernamof Flash modul e ) c
a i )
td (wAsBLT wakwep signal to { state Cycl
execution of CP
Wake up fron - 3 XtosccL
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| ] «
Device Status N X FE[ushlngx HALT | ::
T p2J

Not e:

(1)

(2)

(3)

(4)

()

(6)

(7)
(8)

Fig@eentry and Exit Timing Diagram of

Oscliiator
| Stzlart -up Tirr}e

| [
oscerd LT[ L 4 !
I [ | | |
dl “—(2)— : “«—Q)—» :4—(4/5)—>:<—(6)—>:<-(7)—
[

| |
X Normal
tion

1tw wakspio] Tw wakeALT

R

GPIO

XCLKOU I

: :t d IDLEXCOS!

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

Thehip integeaftfesmhngh anal 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 ¥REFHIaVWRIEFKOpi mef&®s ence
The internal voltage reference range is 0V~
The volMRHBFHI@fin i s driven externally or gen
vol tage

Pin reference for DAC:
The bufferVRPBERHLaSSHASs reference or takes VD,
as reference
The comparator DAC takes VDDA and VSSA as r ¢
VSSA as reference

Mul tiplexing function of the pin:
I nternally VRErFrodc taeldl tAODC, it ca+w abber autsieodn f o
Buf fer DAC output, comparator input and digi

B
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Fi g@fAenal og

AO/B15/C15/DACA_OUTF——|
A1/DACB_OUT—

Misc.Analog

Temperature
Sensor

AlO

Subsystem Bgiort)k

A3[}—
A2/B6 [ }——
Al1/B7[+——
COLJ—

Analog Groupl

Compareato
Subsysteml
Input Mux

>
o

B3/VDAC —
B2/C6[ F——
A7 [F—
B10/C7[}——
c20]

Analog Group3

Compareato
Subsystem3
Input Mux

>
e}

A7 F—
A6 [ —
Al4[ ——
Cal}—-

Analog Group5

Compareato
Subsystem5
Input Mux

>
o

A5[ F—
A4/D8[ —
Al12/B9[ F—
CilJ—

Analog Group2

Compareato
Subsystem?2]
Input Mux

AlO

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

Analog Group4

Compareato
Subsystem4
Input Mux

AlO

A9[ F—
A8[—
A15[J——
C5F—

Analog Group6

Compareato
Subsystem6
Input Mux

AlO

BO[J——
A10/B1/C10[ ——
B12/C11[ F—
Cl2[F——

cra[ ——-

Analog Group7

Compareato
Subsystem7|
Input Mux

AlO

Comparator Subsystem_x, x=1...7

Comparator Subsystem x

COMPx HP

CTRIPxH Digital

COMPx HN

Filter

CTRIPOUTxH

VDDA ‘or VDAC

DAC12
DAC12

COMPx LP

Filter

COMPx LN

CTRIPOUTxL

<
<

COMP Input
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Analog Interconnect

Diagram (100
VDA
VREFHIAFH——
DACA_OUT
Reference Circuit A
ANAREFASEL
VREFHIAH o<_HVref
VREFLOQA-| REFLO
VREFHIA}-------swsmeermeeeenes :
REFHI
ADC Inputs| |5
- c
AO0~A15 % ADC_A
C
REFLO
(VST W) S—
VREFHI
VREFH
DACB_OU]
Reference Circuit B/C
ANAREFASEL
R <]
VGEELSE | REFLO
VREFHIBA. o
VREFH ;
REFHI
ADC Inputs| |3
~ =3
BO~B15 Z ADC B
C
REFLO
VREFLOB!
VREFL
VREFHIBH ..
VREFH ;
REFHI
ADC Inputs| |3
~ =
C0~C15 Z ADC_C
C
REFLO
VREFLOBA .
VREFL
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Fi g@Benal og

AO0/B15/C15/DACA_OOF———————
A1/DACB_OUT————

Misc.Analog

Temperature
Sensor

AlO

Subsystem Bl @¢ Kk

A f—
A2B6[ ———
AllB7T [ F——
COLfF—

Analog Groupl

Compareato
Subsystem1
Input Mux

AlO

AdB8[ }——
AL2IB[ ——
Cill——

Analog Group2

Compareato
Subsystem?2
Input Mux

AlO

B2/C6[ F———
B1O/CT[ }——
c2lb—

Analog Group3

Compareato
Subsystem3
Input Mux

AlIO

B4/CBL ) ——
B11/CO[ ————
C3llb—

Analog Group4

Compareatol
Subsystem4
Input Mux

AlO

A F—"—
Al4[———
calr—

Analog Group5

Compareato
Subsystem5
Input Mux

AlO

AL

Al fF——

Analog Group6

Compareato
Subsystem6
Input Mux

AlO

Al10/B1/C10[ F——

B12/C11[ F——

Analog Group7

Compareato
Subsystem7,
Input Mux

AlO

Comparator Subsystem_x, x=1...7

Comparator Subsystem x

COMPx HP

CTRIPxH Digital

COMPx HN

Filter

CTRIPOUTxH

VDDA ‘or VDAC

DAC12
DAC12

COMPx LP

Filter

COMPx LN

CTRIPOUTxL

<
<

COMP Input
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Analog Interconnect

Di agram
VREFHIH
DACA _OUT
Reference Circuit A/B/C
ANAREFASEL
VREFHI}H o<_HVref
VREFLGO— REFLO
VREFHIJ-+eeeeeseeeeeeeeeeees ;
REFHI
ADC Inputs| |5
~ oy
A0~A15 = ADC_A
c
REFLO
VREFLG --sw-esmereseareseeeasd
VREFHI e ;
REFHI
ADC Inputs| |3
~ c
B0~B15 o ADC B
c
REFLO
(V21 = 1o S——
VREFHIH
DACB_OUT
VREFH[ -y
REFHI
ADC Inputs| |3
~ s
C0~C15 = ADC_C
c
REFLO
VREFLUQ --wesresreeeeseeens
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Fig@®enal og

AO/B15/C15/DACA_OUTF——|
A1/DACB_OUT—

Misc.Analog

Temperature
Sensor

AlO

Subsystem Bl @¢ Kk

A2/B6 [ —
Col——-

Analog Groupl

Compareato
Subsysteml
Input Mux

AlO

B3/VDAC —— Analog Group3
B2/C6[_—— |Compareato
B10/C7[ —— | Subsystem3
c20] Input Mux
A6 +—— Analog Group5
c4[ — |Compareato
Subsystem5
Input Mux

A4/B8[ —
Cll}—

Analog Group2

Compareato
Subsystem?2
Input Mux

AlO

B4/C8[ F——
B11/C9[ F——
C3[}—

Analog Group4

Compareato
Subsystem4|
Input Mux

AlO

Al15[ F—

Analog Group6

Compareato
Subsystem€§
Input Mux

AlO

A10/B1/C10[ —
B12/C11[ F—

Analog Group7

Compareato
Subsystem7|
Input Mux

AlIO

Comparator Subsystem_x, x=1...7

Comparator Subsystem x

COMPx HP

CTRIPxH Digital

COMPx HN

Filter

CTRIPOUTxH

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[ ——

VREFHIC
DACA_OUT

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

VREFLO
VREFLOC

VREFHIA/

VREFHIB] Jr-esnnreemmeeanneeanens :
VREFHIC i

ADC Inputs
A0~A15

VREFLOA/
VREFLO

VREFLOC

VREFHIA/

VREFHIE/ ]

VREFHIC
DACB_OU]|

VREFHIA/

VREFHIC

ADC Inputs
BO~B15

VREFLOA/

VREFHIA/
VREFH B/ fereeeeeeeeeeeeeeeeeeeeeesy
VREFHIC i

ADC Inputs
C0~C15

VREFLOA/
SIS 7 S ——

VREFLOC
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Fi gdenal og

AO/B15/C15/DACA_OUTF——|
A1/DACB_OUT—

Misc.Analog

AlO

Temperature
Sensor

Subsystem Bl @¢ Kk

A2/B6 [ —
Col——-

Analog Groupl

Compareato
Subsysteml
Input Mux

AlO

B3/VDAC —
B2/C6[ F——
B10/C7[}——
C2[J—

Analog Group3

Compareato
Subsystem3

Input Mux AIG

A4/B8[ —
Cll}—

Analog Group2

Compareato
Subsystem?2]
Input Mux

AlO

B4/C8[ F——
B11/C9[ F——

C3[}—

Analog Group4

Compareato
SubsystemA

Input Mux AlO

A15[J——

Analog Group6

Compareato
Subsystem6§
Input Mux

AlO

A10/B1/C10[ —

Analog Group7

Compareato
Subsystem7|
Input Mux

AlIO

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

Comparator Subsystem x

COMPx HP

CTRIPxH Digital

COMPx HN

Filter

CTRIPOUTxH

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[ ——

VREFHIC
DACA_OUT

Reference Circuit A/B/C

VREFHIA/ ANAREFASEL
VREFHI

VREFHIC

VREFLOA/
VREFLOBIH
VREFLOC
VREFHIA/
(VYo o o —— ;
VREFHIC

ADC Inputs

=}

°

~ =

AO~A15 z ADC_A
C

VREFLOA/ REFLO
VREFLOBf} !
VREFLOC

VREFHIA/
VREFHIB/ 1
VREFHIC
DACB_OUT

VREFHIA/

VREFHIC

ADC Inputs
BO~B15

VREFLOA/
VREFLOBf -
VREFLOC

VREFHIA/
VREFH B/ fereeeeeeeeeeeeeeeeeeeeeesy
VREFHIC i

ADC Inputs

=]
o
C0~C15 =3
<
C

VREFLOA/
V(== 0| T/ S—
VREFLOC
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Fi gddAenal og Group Connection
COMP Input MUX

COMPKI®N COMPXHPMX
Gx ADCCCOMPHKE
COMPK
Gx ADCARCOMPK
COMPKP|

WN -

— COMPXH{D

COMPKFON_COMPXLPIMX
Gx ADCPCOMPKPI
COMPkF]
Gx ADCABOMPKF
COMPkH

— COMPXLP

WN -

XdWOD o1

Gx ADCABCOMPKIN ECOM PXHNMX
Gx ADCJd COMPKN — COMPxHN

Gx ADCABCOMPK COMPXLNMX
Gx ADC( COMPkN]J — COMPXLN

Gx ADCAB Gx ADCA

GxADCC Gx ADCC

sOav ol

Suld a21n8Q 01

Not e:

(1) AIO only supports digital input mode.
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Tab8®¥nal og Pins and I nternal Connection
Package Al wagyesnnect e Comparator
) Low
Pin name | Group n\) oFj LoFpg L QFF QFN| ADCIADC ADC| [, |High pdHigh nelLow pojnegat Al O
100 64 56 A B c (HPMXSE ( HNMXSE (LPMXS| ( LNMX
EL)
V RE AA - 25
)
V R E HBH - 26 161 141)
2 41) (VREFHI)
V RE H® -
V RE OA - 27
2 P
V R E OB - 17D 1861
261) (VREFLO)
VRE BC -
Anal og group 1 COMP1
A3 10 13 A3 3 0 3 0 Al 02
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
CoO Gl1_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
Cl1 G2 _ADC(¢ 29 22 18 16 C1l 1 1 1 1 Al O2
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Package

Al wagygesnnect e

Comparator

. Low
Pin name | Group n|) gy LorFpg LQFF QFN|ADCIADC ADC [ |High pqHigh nelLow pognegat Al O
100 6 4 56 A B C ( HPMXSE ( HNMXSEl (LPMXSI| (LNMX
EL)
Anal og group 3 COMP3
B3/ VDAC 8 8 7 B3 VDAC( 3 0 3 0 Al 02
B2/ C6 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 02
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
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Package Al wagygesnnect e Comparator
. Low
Pin name | Group n|) gy LorFpg LQFF QFN|ADCIADC ADC [ |High pqHigh nelLow pognegat Al O
100 6 4 56 A B C ( HPMXSE ( HNMXSEl (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 | Al10 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| A0O | B15 C15 Al 02
_0OuUT
DACHE
Al/ DACB_OU 22 18 14 12 | A1 Al 02
_0OuUT
TempSe® d B14

Note (1) After package, for LQFP100, VREFHI B andOBRR&FrHLEZR E&ree tthlkee ssaamee ppginn iinn tthlkee pmad ; w
QFN56, VREFHI A, VREFHI B and VREFHI C arleAt he/IRIBFnmeen do L BE&rhee heamadpi whi het FREpad

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

Signal n g Description
Al Ox Digital Il nput on ADC Pi
AX ADCA I nput
B x ADCB I nput
Cx ADCC I nput

Optional External R ecf heirpe nxAC .V oT h earg
VSSAapacitor on this pin, and nei

VDAC , -
reference can be disabl ed. Fefhiipt D
place at least a 10F capaci
DACx _OUT Buf fer DAC output
COMPx _DAC Hi ghbevel DAC Out puSulbbdy Ltoemp ar
COMPx _DAC Lowevel DAC Output of Compar g
COMPX _HPYy Positive Idnepwel o€Compaghat or of Cor

COMPXx _ HNY, Negative | #pwtelofColhipg@h at or of Co

COMPx _LPy Positive HKnepweolmpér aobwr of Compar
COMPX _ L NY Negative I|I-hpuel oCompwrator of Co
TempSensd I nternal temperature sen

5.9.2. Analog-to-digital converter (ADC)

The -bli2z2 precision ADC includewsappwrappebaanad ancbohe. st h

(SOC) and consists of digital circuits that configure ¢
registers, programmabl e conversion | ogic, an@ml ogégg r cui
circuits, -amidp omchckeu!l eoni nt erfaces. The core is made up o
sampling/holding (S/H) <circuits, successive approxi mat.
circuits, and ot hetrs.a nEaalcohg AsDUCp pnoordtu I cei rcconisi st s of a sam
Mul ti ple ADC are allowed to sample simultaneously or of

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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Geehy

(8) 16 configurable SOC
(9) Interrupt
., 4 NVI interrupts
Configurable interrupt |l ayout
(10) Trigger source
., Software starts i mmediately
., TMRO/ 1/ 2
., ADCI NT1/ 2
., GPI O ADCEXTSOC
. AL PALMCSOC 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 ewpr amsli ag comparisons can trigger
Figdesst ructure Bl ock Diagram
e
ADCCLK Clock Prescaler l APBCLK
Input_Circuit _ |SOCK 0-15€ o oe—
CHSEL PRy % 3
SOC Arbitration l1530] Ele—
< ACQPS
ADCSOC &Control  [Tigq) Q
v < CHSEL
A ¢ S/H Circuit ConveqFr
ADCING+—0
3 > Vi = ADCCOUNTERIRIGGER([15:C
ADCIN15* 15 1 D 5] S
T vt 0 E Post Processing
P Min- B 5 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 —
AREﬁzpssﬁL
ADCEVT |
EventLogic | ADCEVTINT |
#}Interrupt Block(1 -4)} ADCINFH >
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59.22. Result register mapping

The PPB result register is the cal csweltatiinogn trhees welrtr ooaf ctol
value. When the error correction value is not set, the
and DMA on specific device series and models. The resul

be rbadugh the APB bus. The CPU and DMA cannot access t
59.23. ADC configuration

ADC configuration is divided into independent control I
foll ows:

Tab8 ADC tOpons and Configuration

Option Configuration

Resolution Not configurable (
Signal mode Not configuemdéead ¢l
Conversion chann SOC | evel

Trigger source
SOC Ilgvel

Sampling window dy

EOC position Mo d ulleev e |

Bur st mo d e

Modul e(1pevel

Clock
Reference voltage Module 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 nsgilgegn a¢ sded nmedaeagléehe ofptuhe vodnhverter i
through a pin ADCI MREFWDth reference to

www. geehy. com Pagk&62



FigdBsei nghéded Signal

Pin Voitage

T

Mo d e

VREFH
ADCI =
ADC
VREFL
VRERL/SSA IL
Digital Output
2n-1 g P
ADC Vin
0
59.24. El ectri cal data and timing of ADC
59.24.1. Operating conditions of ADC
Tab8@®perating Conditions of ADC
Parameter Test condi'vIInIrT Typical 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 VbbA \%
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. 13
Conversion rat
I nternal r
0 2.5 Y,
vol tage=2.1
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External r{ VREFL VREFH V
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 below VDDA+0. 3V. I f the AL

VREF of the chip may be interfered with, thus affecting
VREF T™™MREFpPIi N must be kept below VDDA+0.3V so VREFMHI ens.
pin exceeds this threshold voltage, the bl odREFHICircui
may float to OV intreantal ADC cersweérntsingniaor iDAGrout put

59.242. El ectri cal characteristics of ADC

Tab8 $ener al Characteristics
Par ameter Test conditicwIInIrT Typic Maxim Uni t
val u val ud¢ valu
ADCCLK conv
100 MAPBL K 10. 1 11 ADCCLK
cycl e
External refer¢q 500 Os
. Internal refer ¢ 5000 Os
Powem t i m¢g
Use internal ref ¢ R
_ _ 5000 Os
switching betweenr
VREFHhput 130 OA
I nternal r{ ~
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.
Tab9@®C Characteristics
. . Mi i T i M i .
Par amet { Test condition tnbm ypte axi-m uni t
val u valudqg valu
I nternal referen -4 5 45
Gain er ~ LSB
External refer g N 3
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Par amet { Test condition Minim Typic Maxim Uni t
val u val udq valu
Of fset ¢ N 2
Gain er N
N 2
bet ween c
Of f set q N
N 2
bet ween c
Gain er Al | ADC hav\WweRHFMhé&th ds g TB D
bet ween VREFLO
Of fset ¢ Al | ADC hav\WweRHEHFMhé&th ds g TB D
bet ween VREFLO
DNL err TBD
I NL err TBD
Il sol ati on VREHRH2 . 5V, synchro -1.5 - . 5
ADC VRERH2 . 3¥ynchronou Not supporte
Tab9®BC Characteristics
Par ameg Test conditions Miznion Ty pi d¢Maxim uni
val u val u val u
VREFHI!I 2. 5V,0@fHZ2PBL Klr om X1,
=5 0MHz
66. 2
Fetch instructions from FI
S NRY ] dB
enabling CPU Cache and
VREFHI 2. 5VOQGfHZnPBLKL from | | £ 3
ADC CLK =50MHz '
VREFHI 2. 5V,006ffzi,n ADC1 CLK =
THDD) Fetch instructions from FI 74 .1 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 iossrbticom Flash via
S| NAD ]
enabling CPU Cache and
VREFHI 2.5V, f iMmPBL KL OfOrkoHz , 1 1
58. 6 dB
ADC CLK =50MHz
VREFHI 2. 5V0GfHZ2PBL Kir om X1,
ADC, ADCCLK =50MHz L&
Fetch instructions from FI '
ENO®B) _ Bit
enabling CPU Cache and
VREFHI!I 2. 5VOGBfHZnPBLKL fr om L&
synchronous ADC, ADCCL '
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Par amé Test conditions Miinim TypidMaxim Uni
val u val u val u
VREFHI 2. 5VOBHZWPBLKL fr om Not
asynchronous ADC, ADCCL suppo
vDD = 1.1V DC + 100n
DC to sine (at 1kHz), A > 7
vDD = 1.1V DC + 100n
b SRR DC to sine (at 300kHz), > 7 4B
VDDA 3.3V DC + 200mV
DC to sine (at 1kHz), A >8
VDDA = 3.3V DC + 200
Sine (at 900kHz), ADCQ(Q >7
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 er mode 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
so as to determineduhatsampling window
Figddssi nghded | nput Model
ADC i Rs
Ron Switch ADCINx
Ch CJ_ AC
T VREF|.
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Tab9Farasitic Capacitance of
Cp (pPF)
ADC channe The comparato The comparato
di sabl ed enabl ed

ADCI NAO 12.7 15. 2
ADCI NA1 13.7 16. 2
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 NA7 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™ 125 128.
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
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ADC

channe

Cp

(pF)

T

he comparato

di sabl ed

The

comparato
enabl ed

ADCI NC14

4.5

7

ADCI NC15

12.7

15. 2

Not e:

(1) This pin is also used to provide reference voltage for COMPDAC and GPDAC, and includes an internal

decoupling capacitor.

59.244. ADC TiDniaa@r am

The ADC

SOCO0.CHANSEL

SOC1.CHANSEL

ADC S+H

APBCLK

ADCCLK

ADCTRIG

ADCSOCFLG.S0C0

ADCSOCFLG.S0CH

ADCRULTO

ADCRULT1

ADCINTFLG.ADCINTx

si o
and
oun
a t

conver
SOCO
The r
Wh e n

ADCI NTiS€ELconfigured

n timing of two SOC in the following s

SOC1 use the same trigger
d robin pointer points to SOCO and i
rigger occurs, no other SOC is conve
to set the ADCINTx fl ag

Fi gdBAeDC Ti mi ng

ot

I

I

| TLAT
]

»

tEDCcT\H T

___JL.'__

s T !uﬁ AT
Sy | Ly I il
L] ] S I it
I
T ] ! | .
|
| II I Old data II I@I I Sample n II I I
I I I
sam paa-rrrea| i I w2
| | | |
I | o
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Tab94DC Ti ming Parameters

Par ame Description
Duration of S+H window.
At the end of this window, the value on the S+H ¢
. value. The duration is calculated from (ACQPS+1)
S H
each SO&Gmagonot be thersame SO&€r di f
Not e: No matter how the chip clock is set, t he va4
before the end of the S+H window.
The duration fromwitme@éownto of he htei 8¢ Hof | atching
tLaT register.
Not e: If the ADCRESULTXx register is read before
. The duration fromwitm@owntdo of he htei 8¢ Hwhen t he S+H
EOC
can start. Subsequent sampling can begin be
The duration from the end of the S+H window toNTt
flag has been configured)
I f the I NTPULSEPOS bit in nWiel ADIEC€Tdednsiegti sntr wi
|l atched to the result register.
. When the | NTPULSEPOSwiblilt He cceentsitsot éOnt twidiohw.t hlef
I NT
triggers reading of the ADC result register (rea
| SR of read result), read after the result is | 4§
When the | NTPUL SE®POBE and the OFFSET field in the
a delay of OFFSET APBCLK cycles before setting t#
trigger DMA when sampling is read
Tabd9®DAi mi ng-bfior Mb2 e
ADCCLK presca APBCLK cycl e ADCCLK ¢
tnFear | ungl at
Prescal PRESCALE taGd) 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:

wWww. ge

(1) Please refer to the announcement of "ADC: DMA Reads Outdated Results"
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(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 sampl ecdo nrheootuigchn iwitter ntaHe ADC, and it is conyv
software. When sampling the temperature sensor, ADC mus
ti me.

Tab9@&haracteristics of Temperature Sens

Mi ni m . Ma x i m .
Sy mb Parameter Test con ! ! Typical X! | Uni t
val u val ue
Extern . i
Tacec Temperature ac N15 AC
refer en
Startup ti me
tstart (From TSNSCTL [ E 500 &
S
sampling temper a
tsH ADC sampling ho 450 ns

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

The buffer DAC is a universal DAC, DArCd aintd @aonainatl © go fo ue
can drive external | oads. |t can generate AC wavefor ms
waves, as well as DC voltages. Writing software to the
synchronized with EPWMSYNCO events.

5941 Main characteristics
(1) Resolution: 12 bits
(2) Optional reference voltage source
(3) Can synchronize with PWMSYNCPER

(4) Inx1 and x2 mode, use the internal VREFHI
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Fi gdBset ructure Bl ock Diagram

SYNCSEL

PWM1SYNCP,
PWREYNCPE

VSSA VSSA

PWIMBYNCPER

D A CVQ A 12 b|t

DQ
APBCLK—| ADCCTL
[LOADMODE] VDDA
MODE
165V VREFH (x1 or x2)
Internal 0
Reference | 55y | .5 0] DACREFE
Circuit 1 VDAC1 —

ANAREFX2P5 | pACCTL [DACREFSEL]
ANAREFCTL[ANAREFXSEL]

5942, El ectrical data and timing of buffer DAC
59421 Operating conditions of buffer DAC

Tabd9®perating Conditions of Buffer DAC

Symbol Par amet e Test condi Minimy  Typic Max1 mu Uni
val useg val ue val ue
RL ResistiVe 5 kq
CL Capacitiyv 100 pF
Effective Ri= gk 0.3 VDDAO. 3 V
Vourt 2

vol tagée”r RL =q 1k 0.6 VDDRAO. § V

Reference
VDAC VRIEF HI 2.4 2.5 or Vbpa \%

voltage ®

Note: The typical vaNVREFH&Be 3MKREKF EOOA ;whtehre mi ni mum and maxi m
measur edVREFeEN 2. 5VR&EREO O V.

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

under these conditions.

(2) Vour represents the linear output range of DAC. DAC can generate voltages beyond this range, but
due to the buffer, the output voltage will not be linear under these conditions.

(3) To achieve excellent PSRR performance, be sure VDAC or VREFHI is less than VDDA.

59422 El ectri cal characteristics of buffer DAC

Tab9 &ener al Characteristics

. AMIinimT il Maxi m .

Sy mb Parameter Test conditi yp Uni
val ul valy valuwu

Resol uti on 12 Bit
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Sy mb Par ameter Test conditiMlnlnTyleaXImUnl
val ul val y valu
Load regul a 0.5 0.5 |mv/
Burr pul se 0.5 V-n s
Ful I range of Stable to 2LSB N
) ] 2 Os
stability from 0.3V to
1/ 4 full scal Stable to 2LSB N
) 1 Os
output stabi from 0.3V to
S| ervat e of conve N
Vol tage out pu 7.8 15. 5 V/ O
to 3V
Stability ti me Skl oad 350 ns
(D 1R! oad 557 | ns
Reference inpa VDAC VRIEFHI 160 200 240 kq
External refer 500 Os
TPU Powem ti me ~
I nternal refer 5000| Os
Note: The typical vaNREFH&Be 3 MKR&E&d dOeddV;whehne mi ni mum and
measur edVREheI 2. 5VREREO O V.
(1) Stable within 3 LSB.
(2} Each active buffer DAC module.
Tab9®C Characteristics
Sy mb g Paramet| Test <cong Mitni mu Typic Max i mu Uni t
val ue val ue val ue
Of f set Mi dpoi n -8 8 mV
Gai n Gain (pr 2.5 2.5 FSR perce
Di ffere Correct -
DNL ] ] -1 NO. 6 1 LSB
nonl i néa endpoin
I ntegr g Correct N
I NL ) ) -5 N2 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 Miznbm Ty pil|Maxim Uni t
val ul val u valu
I ntegral noise ~
TBD OVr m
) 100kHz
OQut put noi
nVr m
Noi se density TBD .
aHz
www. geehy. com Pag®&72
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MininmTypi|Maxim

Sy mb Par ameter Test condi't Uni t
val ul valu wvalu
SNR Si gtaloi se r 2.34375kHz, 2 TBD dB
THD Tot al har moni 2.34375kHz, 2 TBD dB
Spurifowese dyn
SFDR 2.34375kHz, 2 TBD dB

range

Si gthaloi se r a
SI NA ) ) 2.34375kHz, 2 TBD dB
di stortion

Power su I bC 70 dB
PSRR L PRLY
) 100k Hz 30 dB
Not e:
(1) VREFHI = 3.2V, VDDA = 3.3V DC + 100mV sine.
To ensure nor mal operation of the chip, the VDAC pin mt
exceeds this level, the blocking circuit may be activat

internally, resul ti ngTVWRE R phicno rmmuesctt bDeA k eoputt pbuetl ow VDDA+O0
its nor mal o¥YRERpPI onexddedhethis | evel, the blocking ci
internalVREaIMhe dfl oat to OV internally,iacmresarl tDAQ@ dwnt guwunt

59423. Buf fer DAC Diagram

Fi gdief f set of Buffer DAC

A
4000
——— Ideal DAC Output
— Actual DAC Output /
(@23 3000 4 |
2 e
3 2000 |
@)
<
(@)
W
1000 /
2048
0

>
0 1000 2000 3000 4000

Programmed DACVAL (LSB)
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4000

3000

2000

DAC Output (LSB)

1000

www. geehy. com

Fi gdBxain of Buffer DAC
——— Ideal DAC Output i
Actual DAC Output / A
i Actual Ideal
| Gain Gain
22 T N N N A
9 Code 373 | Code 3722
: ‘ >
0|

<

1000 2000 3000 4000

Linear Range (3.3V Reference)

Programmed DACVAL (LSB)
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Figd®e nearity of Buffer DAC

A
4000 |7 Endpoint Corrected Ideal Linearity !
——— ldeal DAC Output i
- — Actual DAC Output /
m —
A 3000 7 .
5 A i
g Y ]
> \ S~
S 2000 2 J
QO : \ / ,,,,,,,,,
35 || Lineanty Eror
1000 // ;
0 — Code 373 P | Code 3722

1000 2000 3000

< >
Linear Range (3.3V Reference)

4000

Programmed DACVAL (LSB)

5.9.5. Comparator (COMP)

Each COMP system includes two-bcompaCatows, dt wgotaef &r &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 hdramedadtei weolitraget .onThe positive input
external pins, while the negative input i s-bdrti DAIC. bFEae>
comparator output wild./ pass thrbaughnarpmogeammabpeeddgi
I f filtering is not needed, unfiltered output can be u:

The ramp generator circuit canbibt DAE@dv albueownelr ot he hiei g
comparator in the subsystem. EachTGOMP mwdubetpasst @o ec
PWM module or GPI O pin after passing through the digit:a
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Fi gB0COMP Connecti on

Comparator Subsystem x
COMPx_HP CTRIPXH— R
COMPX— N A Digital CTRIPXH PWM X BA PWMs
X ) Filter CTRIPOUTXH  CTRIPXE——
VDDA/VDAC
DAC12 yeH—!
CTRIPOUT Output X BAR GPIO Mu
DAC1% CTRIPOUTXt—
COMPx_LI Digital CTRIPXL
- | X
COMPx LP + Filter CTRIPOUTXL
Note: I n t h7e, faingdurneo,t xad41l packages have all COMP pins. Please
Connection".
5951 El ectri cal data and timing of COMP
59511 Electrical characteristics of comparators
Tabl@EIl ectrical Characteristics
Sy mb Parameter Test concNIIrlIm Typi ¢ Maximu Uni t
val u val u val ue
TPU Powem ti me 500 Os
Range oafpar ator
0 Vbba \Y
( COMPI Nx x)
Low comm
Of fset error b|{mode, wit 20 20 mV
i nput set
1x 12
2 x 24
Hystefldsi s LSB
3 X 36
4 x 48
Step res 21 60
Response ti me ( Sl ope r es ns
from COMPI Nx in (1.65V/ 26
BAR out pRUAR oorut) s|ope refg
50 ns
(8.25mV/
PSRR Power supply r Up to 25 46 dB
CMRR| Commemode rejec 40 dB
Not e:
www. geehy. com Pagk76



(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 ensure normal operation of the chip, the COMP input

input exceeds the threshold voltage, the internal bl oclk
i solated from t hee exxtteernmd!| ppinm wmlttidgea hr eturns to bel o
period, the internal comparator input wild/l be in a susj

approximately 0.50s. After that
i nput by other comparators.

, @édhte rosnplarat ode marydisn g

Fi gbndxf fset of COMP Comparators Based on

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

0

|
|
|
CTRIPx :
|
[
|

|
COMPINXN or DACXVAL COMPINXP Voltage

v

Fi gb2OMP Comparator Hysteresis

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

A
A 4

<
«

CTRIPx +

0

A
\ 4
\ 4

| |
COMPINXN or DACXVAL

v

COMPINXP Voltage

Tabl@2OMP DAC Static Electrical Character

Mi ni . . .
Par amet e Test cond thtomu Typicall Maxi mum Uni t
val ue
COMP DAC ol ! nternal 1 0 Vbpa \Y
range External r 0 VDALC)
Static offs 25 25 mV
. ) FSR
Static dai -2 2
percent
Static DI Corrected >-1 4 LSB
Static | Corrected -16 16 LSB
Stabilize
Settling |afterafgeél 1 Os
changes
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Par amet e Test cond MlnlmuTypical Ma x i mum Uni t
val ue
Resol ut i ¢ 12 Bit
Errors cal
comparator
COMP DAC o
] or COMP DA 100 100 LSB
inter flé@ke )
changes wi
same COMP
COMP DAC
) 200 ns
interfer(@hq(
VDAC referl When VDAC
2. 4 2.5 or VbbpA \%
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) When VDAC>VDDA, the maximum output voltage is VDDA.
595.12. COMP Schematic Diagr ams
Fi gbBset atic Offset of COMP DAC
— Ideal DAC Output
A Actual DAC Output
4000
% 3000
S5
5
=
3 2000
O /
>4 /
a
1000
¢OﬂsetError
0 >
0 1000 2000 3000 4000
Programmed DACVAL (LSB)
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FigbAa&static Gain of COMP DAC

Ideal DAC Output

A Actual DAC Output

4000 e e
(C/ﬂ) 3000
=
=
o y
5 Actual Ideal
O 2000 Gain Gain
O 4
<
()

1000

0 G A
0 1000 2000 3000 4000
Programmed DACVAL (LSB)
FigbBsetatic Linearity of COMP DAC
Endpoint Corrected Ideal Linearity
Ideal DAC Output
A —— Actual DAC Output
4000

3000

2000 il

DAC Output (LSB)

1000

0 1000 2000 3000 4000
Programmed DACVAL (LSB)

510. Contr ol peri pherals

5.10.1. Capture (CAP)

The capture is used in systems for accurately timing ¢t
or current ampluityudegcl eomodeecurrent/ voltage sensor, al
of the pulse sequence signal, and the el apsed time bet\

of the speed of rotating machinesgedt byotghlt kensootshed
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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)

(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 capaogcerdhpgtteo&gCC€e&LO[ | NPUTSEL
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[ MODEIWNTR&SASYr di t

register 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 t rsiagurecre

- CAPxXDMA is a DMA trigger. The DMA interrup
(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
In APWM mode p-BtAlRRXi s configured as output

, Ilnput capture signal prescale

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

32bit counter
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A f-ouder sequenrdcecrou(nmoedru)l osiytnic he xotne rzreadl we v e n |
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 contithwroal si-dd priefsd aimmpg chawpf f er

The status register of the modul o counter i :
modul o counter

Trigger the compare registerdi(mewd abmpt ) et
capture

(14) Function description of APWM mode:

., Two -WBi2t digital comparators can be used to c
, Capture register 1/2 can be used as a cycl e
(when capture register 1/2 is not used in C,
., Doublfef ebrui ng i s i mplemented using capture re
registers), and the contents can be transmi:t
counter is triggered or i mmediately transmi!
, Duriimgtialization, write two period active
copy the initial wvalue to the shadow value.
subsequent comparison and updating in oper at
., Ilnstant mode: I n APtWM gmotdoe ,t hweh eanc twirve r egi st
1/2), the same value will also be written t
Write to the capture register 3/4 and call

(15) Interrupt event:
CTR=PRD
CTR=CMP
CEVTx (x=1...4)
CTROVF
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agram

HRCAP input +— APBCLK
HRCAP module [¢—— HRCLK
CAP_HRCAL (PINT
channel mapping)
CAP_CTRL2[SYNCENCSEEWSYNC
i CTR[031)
@ CTRPHS 3Bit 732
Synchronousﬁ 3 phase register
output g TSCTR OVF——» CTR_OVF
Synchronous—»| S 32-bit Delta mode
input B counter RSH—‘
ECCTL1[CAPLDEN,CTRRSTx}—¥
ECCTLO
[INPUTSEL] HRCTRL[HRE]
Capture pulse
Event polarity
v
Other input
source
Event
qualifica
tion PRD[031]
t«—{ /4 ——{continuot
ISingle
APWM mode capture |——»MODCNTRSTS
CTR=CMP control
CTR=PRD
ECCTL2[DMAEVTSEL]
Output
CMP[031—» ey
PRD[O31]—— Pl capture
CTR[031]—¥ A
e Capture event gger interrupt
1/2/3/4
CB/Tx
I
CTR=CMP————— Intermupt
CTR=PRE——»| ~99€" | CAPx (PINT channel mapping)
CTR_OVF———— control
ECCTL2[CAP/APWH——

Not e: HRCAP submodul es are not availableesonlati o6ARMumodpl espe
hardware are not executed.
5.10.1.2.El ectri cal daGMAP and timing of
Tabl@BAP Ti ming Requirements
Symbo Par amet e Condi ti Mi ni mum vaITypICMaXIm Uni
valu val u
Asynchr g 2t sco
Collect in synchro 2t €co
t wcapr) . ns
wi dth Wi th thd
: 1d(scowliasw
qgual if
Tabl@C€AP Switch Characteristics
Sy mb g Parameter Minim Typic Maxim Uni
val u val u val u
tw( APWM) Pul se duration, high/ 1| ow 20 ns
Notes: Supplementary instructions for use of interrupts: Due
G32R5xx, it is not reco-mmertbed€l earuPentthaeagsgsnaemment in CAP
programs. | fishiusestati émenaty be i mpossible to enter the inter
frequency capture. If it is not wused, there wild.l be no such
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5.10.2. High-resolution capture (HRCAP6-HRCAP7)

According to the CAP st RCAtPurse bimoaawh edii sgmpamt -tolie THpe
resolution capture (HRCAP) module has higher accuracy i

modul e. HRCAP supports the following functions:
Measure and scan the distance or sonar
Measureoltth&age on the isolation boundary
Measure the flow rate
Measure the instantaneous speed and instant :
Measure the HR period and duty cycle of the
Capacitive touch application

5.10.22.Mai n characteristics
(1)  Absolute mode pulse width capture
(2) Capture the pulse width in non-high resolution or high-resolution mode

(3) Capture mode:
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:
The usage of HRCAP is consistent with CAP
- HRCAP enhancement function is addoedei n CAP
asynchronousI|APBCLKI Ur ¢ hendHRICAEPment functio

al |l CAP hardware can be accessed, but the
cannot be used due toAPBeKsyBabhhoHWHREZAPIi snb
al so includes a capture channebn(bhoaddit:i

The HRCAP enhancement function can be used t

The integers and decimals are packaged into

calculating deci mal s

Simplify the calibration scheme

- HRCAP is always valid

- Al ways eexeddutbration in the background witft
of calibation

- The software costs for calibration is redu

(9) Each HRCAP channel has the following functions:
Dedicated calibration interrupt
HR calibration | ogic

5
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Al l

hardwarespéndi ng

CAP

Fi gmMmeRCAP Structure Bl ock Diagram
HRCAP input, | {+—— APBCLK
HRCAP module 4—— HRCLK
— CAP_HRCAL (PINT
channel mapping)
CAP_CTRL2[SYNCENNCSESWSYNC
¢ CTR[031]
‘~<” CTRPHS 3bit 732
Synchronous, 3 phase register
output = TSCTR OVF——» CTR_OVF
Syn‘ﬁl;ﬁnous—b % cﬁ;’(“er Refe_Delta mode
ECCTLL[CAPLDEN,CTRRSTx— LD4 132
[\N%C%ELEOL] HRCTRLFRE] CAP3 (APRD shadowy
Capture pulse AOMP shaddw
CMP[031]
Other input
source 732
Event
qualifica
tion PRD[031]
Continuous|
APWM mode ! gggl‘; —»MODCNTRSTS
CTR=CMP control
CTR=PRD
ECCTL2[DMAEVTSEL]
Output
e —
CTR[631}—¥ | E—Z Capture event u DMAtrigger interrupt
1/2/3/14
CB/Tx
CTR=CMP————»| Ir:'lerrup(
CTR=PRB———»| anlggffa’g [——————> CAPx (PINT channel mapping)
CTR_OVF———»| control
ECCTL2[CAP/APW——%
Not e: HBRWAP dul es are not availabl e on arlds ocClAWPt inmord urhielst; i dlne xseu
hardware are not executed.
5.1022.El ectri cal data and timing of HRCAP
Tabl@BRCAP Switch Characteristics
Mi ni m . Ma x i m .
Par amet ¢ Test cond Typical val Uni t
val u¢ val ug
I nput pul 110 ns
Me asur e mg -
) N39O0 540 ps
Accuracy 9 duration
Me asur e mg -
) N450 1450 ps
duration
Pl ease refer to
Standard ( "Standard Dev
Characterist
Resol uti 300 ps
Not e:

(1) The value obtained using the 100PPM oscillator; the oscillator accuracy directly affects the accuracy of
HRCAP.
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@)
(3)

Use the rising-rising edge or falling-falling edge to complete the measurement.

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 g@8eRCARccuracy and Resolution
< Accuracy- »
HRCAIfPs Mean
z \
3
8
°
o
14
o
;) Resolution (Step Size)
T \
‘ H
L1 | ‘ | | 1
. <«—Precision (Standard Deviation ) ——
Actual Input Signal
HRCAWPas some changes in performance, and its probabilit
foll owing ter ms:
., Accuracy: The time difference between the

di stribution.

Accuracy: The width ofi wéire iHRCtAWPe dfi st mi dfut s t

deviation.
Resol ution: Mi ni mum measur abl e increment
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Fi gb®kRCAP Standard Deviation Characteris

Typical Core Conditions —..—
Noisy Core Supply

2 7.4

1.8 S = 6. 66

1.6 xd 5.92

./

14 v 518
2 / g
~ (]
= / / :‘i

S 12 ' 4.44
© c
= h o
> / =
2 . g
T 1 37 %
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
industrial equi pment . PWM Class 4 modules generate co0mj
overhead. Some highlights @&f cPWYI @Ixasvavée froa du lgea eirmd li W
generation, flexible synchronization scheme, advanced |j
functi on.
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Fig6Set ructure

Bl ock Di

agram

f

or |

nterconnecti on

DCXETL soc events ———»
TBARDIR ——| PWHXSOSAnal Select and
d
TBORCMPA—») srdehor S—
TBARCMB ———» PWMxSO6ignal external ADC ADCSOCBQ
TBARCME ————| ETRG
TBARCMD ——H|
TBARO or TBARTBPRE—H|
TBARO ——| PWMINTn
TBARTBPRB—»
B
TBPRIShadoW 24€
TBPROActive 246 TBPRDARE H HRPWM TZnto TZ 3n signal ———»|
TBQRTBPRD EMUSTORignal ————»|
TBURTBPREM
DCXEMT sync 16 bit Counter Ug Down CLOCKFALIsignal ———»|
o——p
PWNBYNCI or N QEPXERRSignal ————|
TBCTLSWFSYNC CALIBDO! i TBGRO TBGRO ——¥
TBAR Active [ 166 TBIRDIR DCXEVTforce events ————#|
DCXEVTjnt events ———>|
T16 bit
7 { PWMAZINTn ]
[_TePHStiveF 226 —»] TBPHSHREE — TBPHSHREE Tz PWMAZINTn
AQ TBPRDARE
CMP R
CMP/Shadof 24€ HRPWM
[ cmPmctive F 24 E:DCMPAHREE —— HRPWM
TBCTECMPA
TBCTI PWM: B }—b‘ PC > PWMxA
PWM I | —> PWMxB
CMB Shado# 24€
[__CMB Active I 24€ CMEHR 8€ ——» HRPWM
TBCTECMB
TBCT!
CMe ShadoW 24€ PWNBYNGH
CMe Active I 24€ TBCTRCME
TBCTLSWFSYNG SYNCOUT
TBCTR SYNCOSELX
CMB Shadofy 24€ 00
R— .
CMB Active [ 246 Disable +loo TBC‘;;:JP % PWMXSYNCO
TBCTRCMPG——01 ® 1
TBCTACMPB——»{10
Reserved—»{11
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FigedPeWM Trip I nput Structure Block Diag

TBCLKSYNE——»|
PCLER TECLKSYjle——»|
PWMRPWMCEK———»|
PCLER] PWNx———»|
Reserved— TRIAL3
ECCERR—»{ TRIPL4 INPUS—>]
SOCA ADC Select ADCSOCAO SDF
VFEFLG——(TRIALS B
INPUTL: 14 ———»| [setect ADCSOCHO
QEPERR——» T2
COMPPWMH———
CLKFALE——»{T5
COMPPWME———|
EMUSTOP——»{T5
COMPOUTH———
ADGEVY ———»| ITRIRY
CAR_OUF———»| TRIE PWM
PWM-BAR
SOFLX_COMPH——— ITRIFT
SOFLX_COMPE—— ITRIFB PWMSYNCRER { DAC
SOFLT_DRINF———»| |TRIFD comp
Blanking
EXTSYXIOUF——| 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 INPUB EXTSYNCI
GPIO y[H—— | p— Input X - BAR INPUD
INPUTO
XINTL
INPUT1
XINR
INPUT2 o -
INPUT3 e
e » s |
INPUTS
INPUT6
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5.103.1.Contr ol peripheral synchronization
PWMand CAP synchronization chains allow synchronizati on

Fi géesst ructure Block Diagram for Synchronizat:i

CARSYNCIN
PWASYNCE— 000 PWASYNCO
PWASYNCEO—» 001 CARSYNCO
PWRBYNCO— 010 EXTSYNC——»{  PwM pwm —  Pwm
—Pl CAR CAR l—Pl CAB
Reserved——|other
EXTSYNCH———{ 101 PWASYNCIN
EXTSYNZ—>> 110 \k
PWASYNCE—{ 000 PWASYNCO
Reserved———{other
CARSYNCIN —Dl PWM PWS/ |—P| PW&/

EXTSYNC+H———>>» 101

EXTSYNZH——> 110
PWASYNCE&— 000

PWASYNCEO—» 001
PWRSYNCE—» 010 CARSYNCO
Reserved—» 011
— canm cAB |
CARSYNCE&—>| 100 PWRSYNCIN

EXTSYNC+——"> 101
EXTSYNZH——> 110

PWASYNCE— 000

Reserved—» 111
PWASYNCO—] 001 PWREYNCO
Reserved——>] other—bl PWK PW8/ |
CABSYNCIN EXTSYNCH——» 101

EXTSYNZH——¥ 110

PWASYNCES—| 000
PWASYNCE&—» 001
PWEREYNCO— 010

R SYNCOUT
eserved—» 011
—{ cae — car
CARSYNCE&—{ 100
EXTSYNCH——»] PWABYNCE—00
1ot PWASYNCEO—01 8 PLLSYSCLK Cycl¢ EXYSYNCO
EXTSYNE—> 110 PWREYNGO—10 Pulse- Stretched
CABSYNCEO—» 111 Reserved—»(11

5.1032.El ectri cal data and timing of PWM

Tabl@BWM Ti ming Requirements

. . . . Ma x i m .
Symbol Par amet e Condi ti Mi ni mum val \?alu Uni
Asynchro 24 (PwmMCLK) -
Synchronou Svnchr on 2 -
tw(syNcCI N) | . y d(PwmcLK) Cyecl
pul se wi With the input
= 1d¢pwmck it Qsw) -
qualifier

Not e:

(1} For the description of input qualifier parameters, please refer to the table of "General-purpose Input

Timing Requirements".
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Tabl @PWMSwi

t ch

Characteristics
Symbo Parameter Miini my Maxi my Uni t
val ue val ued
tw( PwM) Pul se duration, high/ 1l ow 20 - ns
tw( syNncouy Synchronous output pul Atc (APBCL - Cycl
Del ay ti me from jump input
P WM
Del ay ti me from jump input
td ( P2wm) - 35 ns
P WM
Del ay ti me from jump input
P WM
Tabl@Bnput Ti mregneRégufor Trip Area
Sy mb Parameter Condi ti Mi ni mum v M\e/tz::n Uni
Asynchro 1d(pPwmcLK)
tw (|Pulse duration, 1o Synchron 2d(pwuct k) Cycl
With the input
e 1d(pwmct k)t osw)
qualifier
Not e:
(1) For the description of input qualifier parameters, please refer to the table of "General-purpose Input
Timing Requirements".
Fi g6PeWMHiZ Characteristics
PWMCLK / \ / \ /_\_m / \ / \
|
|
I AN
PW() X X1 )
N—Pltd(TZPwM
| |
:‘_tv\('ra_"
TZr(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.

(2y TZn:TZ1n, TZ2n, TZ3n, TRIP1 to TRIP12

5.1033.El ectri c atli mliantga faonrd st art of external ADC conver
Tabl@Switch Characteristics for Start of Ext
Symbol Parameter Mi ni mum vMaXIm Uni t
val u
tw( ADcsocL) Pul se duration, |l ow | ¢ 32T APBCLK Cycl
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Fi g6deDCSOCAO or

{yADCSOCY,)

ADCSOCAON or ADCSOCBON

\ ! | /

5.10.4. High-resolution pulse width modulator (HRPWM)

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

(9)

(10)

n characteristi

cSsS

ADCSOCBO Ti

mi ng

The minimum allowed HRPWMCLK frequency for HRPWM is 60MHz

It can be used to control the duty cycle and phase of PWM signals

Capable of extending the time resolution

Dead zone high-resolution control
of

All ow contr ol

R EDy calned dFIEdDc kd ua p enrga thiad rf

Allow enabling high-resolution switching for PWM output

High-resolution control of the PWMXxB signal output can be enabled by flipping the

PWMXA signal output

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

Self-check the software mode
This modul e i
it is running

S

used
as

tood hdRIP

designed

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

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

TablZXBi ghesol uti on

i mi ng

of

HRP WM

PWM Characteristics

Paramet er Mi ni n TypchaX|mUni
val u valugqg valu
Mi cedgpeosi ti oning (HRP) ste 150 310 ps

Note: Ap

sof tware

plications wusing

functions.

t

he

HRP WM

characteristics should

(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

Programmabl e
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Quadratur e
Position

counter

decoder uni t

andp cointt ir on
Quadratuceperdge usipded omed dDwr ement

(QDU)

mea 4

u r( PreeCrut)
(QCAP)

o, Unit time base (UTIME) for speed/ frequency
., Watchdog timer (QWDOG) for detecting stall
., Quadrature mode adapter ( QMA)
Fi g6B85EP St rRlcdak eDi agr am
QEPModule QEINT
QCLR N
QFRC
el —
e el |
QEPXENCLK regiters L J
APBCLK—»o— o—p[ ]
i I nterrupt » —>_PINT ]
QEPXA ——————» ZEEXQ Feso pccu
- QEPXIN——] PHE
QEPB ——¥ QEPXIOUF—— S Data bus CPU
GPIO MUY QDU
QEPXNDEX ———»| QEPXIOE— QCLK———»
QEPXSTROBE—¥ QEPxS QDIR——¥ LJQTEKJJIT)?'—b
X QEPXSOUF—
QEPXSOE—— QCLK——» ocap
QEPWDT _|-DTOUT-»
[ocarer—
UTouN QCAPCTL
5.105.1.El ectri cal data and timing of QEP
Tabl®eQEP 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
With the input
o 2 [ hrediud obw
qualifier
Asynchro
) ) ) 24d(AaPBCLK)
Hi ghevel time q ‘P?Synchrd
tw( 1 NDEX . - - Cycl
i nput With the input
o 24 (aprpcwd) 1 Qsw
qualifier
Asynchro
] ) 24d(AaPBCLK)
Lowevel time o ‘PSynchrd
tw( 1 NDEX . - - Cycl
i nput With the input
S 24 (arecwd) 1 Qsw
qualifier
Asynchro
o 24d(AaPBCLK)
_ _ ?Synchr g
tw(sTros| Hi dhevel ti me o - - Cycl
With the input
. 24 (apsrcwdy 1 Qsw
qualifier
Lowevel time o Asynchro
tw(sTrROB ) ) 2d(APBCLK) Cycl
input ?Synchr g
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. . . . Ma x i mu
Sy mbo Parameter Condi ti Mi ni mum va uni
val ue
With the input
o 24 (appcwdy | Qsw
qualifier
Not e:

(1) For the description of input qualifier 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
Symbol P ar atneer r'::ll\:];l Maxi mum v Uni t
Del ay time, increment
td( CNTR) xi n 5d(apPBCLK) Cycl
counter
Del ay timeinpubme@&® to
ta(POWT) QEP ) . 7Td(AaPBCLK) Cycl
output of position
5106. Fp filter module (SDF)
SDF is an advanced digital filter designed for motor cc
channel s. I'n motor contchanmaplpsiaaei onsal theseednfpat cu
resolver position decoding, and each input channel <can
Delta modul ator. I't is equipped with fourl tperresg rcaammabbel e
precisely adjusted to meet various signal processing r e
comparator as a secondary filter, which cantigméckl|ly per
monitoring of oveurrcruernrte n-tarnadn szieorgod@éetcect i on of signal s.
5.106.1.Mai n 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 iameFpstovamnde dSi i
., The oversampling rate (OSR, DOSR) of the dat
256,
, Four independent filters can be synchroni ze:q
PWM signal ;
(2) The SDF module contains four independently configurable secondary filter (comparator)
units:
., Abl e to perform cross detection of high wval
., Four types of filter options are provided, i
., The oversampling r atceo nffpSRat o0OSR)I| toefr tuhnei t i
32;
(3) The SDF module has 8 external pins, including four data input pins and four clock input

pins:
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Not e:
wi dt h

The data input pin receiDedd adata signal s fr
., The clock input pin rece-Deletsa;cl ock signal s f
(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 c¢clock frequency of the modul at o1
. Mode 1: The c¢clock frequency of the modul at o1
., Mode 2modhlat or data adopting Manchester enc
clock signals
., Mode 3: The c¢clock frequency of the modul at o1
It is necessary to avoid noise at the 3SDx_Qw nii muunt ptudrs
requirement should be met (to avoid noise interference)]
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Fi g6BseDF Structure Bl ock Diagram
GPIOMUX
ETRFLG[SOCA]/[SOCB] SDx_D12/3/4 SDx_C1/2/3/4
5 |
|
| Sigma Delta Filter i
| et B et ittt a |
o Filler Modue 1/268/4 1|
L L
! | ‘ Input Control ‘ ! |
e e
P P
[ P
! | A ! i
|
: : Data Filter (Primary) Comparator Filter (Secondary) : :
| L
| st .
[ P
! i e | ! i
L ____ ] 1_____ I S R S
| SDyFLTx | SDyFLT '
1 [COMPHA] | [COMPL] :
| vYy :
: Ol :
! I
! I
i N/ 4 4 :
|
|
! Register Map Interrupt Unit i
| |
L H, ______________________ [ N I B I
SDyFLTx SDyFLTx SDyFLTx
[COMPHB][COMPHA] [COMPL]
Peripheral Frame 1 A A A
CAP
SDyiE%R [SDD%',:\"}ITX
NVIC
y 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 time, SDx 40 256 APBCLK ns
tw( spc) mo Pul se duration, SD 10 tc (spcyMo0 ns
www. geehy. com Pagk&95
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Symbol Par ameter Mi ni mum v| Maxi mum v| Uni

Val i d set ti me of S
ts u ( SEBICH) MO ) 5 ns
becomes high

Hol ding time of SDX
th ( spsBD) MO . 5 ns
SDx_EBgcomes hi gh

Mode 1
tc (spc) M1 Cycle time, S Dx 80 256 APBCLK ns
tw( spc) M1 Pul se duration, SD 10 tc (spcyml ns
Valid set time of SI
fsu(sesmecL) M1 5 ns
becomes | ow

Valid 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 |

Mode 2
tc (spD) M2 Cycle time, SDx 8 ctarBCLK) 20c(hprBCLK)| NS
tw( SDDH) M2 Pul se duration, SD 10 ns

SDx_Dgng pulse durat

where the |l ong puls
the |isted minimum
tw(sop_Lone_kel Long pulse is define .
) ] ( NctartditQ). 59 ( NctarbdLk) O ns
) M2 and it is the full

clock cycle.
For any integer bet

requirement must

SDx _Dy short pulse
|l ow pulses (SDD_S
SDD_SHORT_L) . tw( spp_ LENG) tw( spbp_LbNG) #

tw( SDD_SHORT) ) ) ns
Short pulse is defin tc(APBCLK) tc(APBCLK)
and it is half thet

clock cycle.

SDx_Dy | ong pul sg

tw(spbb_LoONG_DU ) Tt(aPBCLK) tc (APBCLK) ns
(SDD_LONGDW_LONG_L

tw(sppb_sHorT_p SDXx _Dy short pul sie )

[ tcAPBCLK) tc (APBCLK) ns
2 SDD_SHORT_L)
Mode 3

tc (spc) m3 Cycle time, SDx 40 256 APBCLK ns
tw( spc) m3 Pul se duration, SD 10 tc(spcyfs ns
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Symbol Par ameter Mi ni mum v| Maxi mum v| Uni
Valid set time of SI
ts u ( SEBIDCH) M3 ) 5 ns
becomes high
Hol ding time of SDX
th ( spsBD) M3 5 ns
SDx_Cy becomes |
5.10.6.2.1.SDF Ti mi ng Di agram
When there is no GPI O input synchrpinnadioactithwek SOFs ct
SDF module. Any interference or ringing noise from the:c
modul e. Speci al preventive measures should be taken to
noi-fsreeegnal s that meet the SDF timing requirements. It
e.g. applying series termination to the ringing caused
the wiring from other noise signal s.
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Fi g6iseDF Ti mi ng Diagram
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1 su(SDDASDCHO
—>»

SDxDy

Model

|
|
| t h(spcrsppvo
| |
><
|
|

-l

twspom

Y.
A

|
| tsuspossoom | I tsusppaspopm

SDxDy

| ¢
| [ !
A A X
| T | T !
. . 1
th(spcisopm th(spcrsppm

Mode2( Manchester encoded bit stream )

tc(SDDI\/R |

|
|
Modulator Internal clock |

1
L
|
—— ==l
Modulator Internal data 1 /’I(\
T
|
SDxDy '
|
NXxAPBCLK
APBCLK

/)

PR
__:__—\:/ _____ \Y \\TT T T \/ _____ \f \ [ \/

1 A 0 A A Ao01 A 0o r 1 L
-—-r—-Fr--T-= L e — B ey W,

| | twsop LONG KEEPOUT | twspp LONGILI

| |

BV AR w L
. ' I
| I ﬂ——”*——”

N Xt ¢capBCLK 0.5 lq_l_>l
N Xt capBCyK 0.5 |<—>: I

twspp SHOR'[L)—It W(SDD SHORTIL

f A
|
i | f
externaly €
twspcpe
' |
| | |
| | |
| | |
t t
su(SDDXSDC)'M{ h(SDCHSDPMV8 |
|

i

Mode3 [ CLKx is driven
| te(spgre
SDxCy
|
SDxDy
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5.106.3.El ectri cal data and timing of SDF (synchronous (

Define SDF operation with synchx®@noWlke GPtl DI dysyredchrni oirgo U
is used, the timing regquiprud mentdumwdti ome srheotu |l tdh dbte tat | e
Configuring SYNC optCixomsnd@ixsSbcruci al for SD

Tabl1228DF Ti ming Requirements when Synchronous GP]I

Symbol Parameter Minimum v Maxi mum v| Uni
Mode O

tc (spc) Mo Cycle ti me, S Dx 5 APBCLK 256 APBCLK ns

tw( spbc) mo Pul se duration, SD 2 APBCYKI 3 APBCLK ns

Val i d set ti me of SD 2 APBCLK
fs u ( SEBICH) M( . ns
becomes high

Hol ding time of SDx| 2 APBCLK
th ( sp-eBD) MO ns
SDx_Cy becomes h

Mode 1
tc (spc) M1 Cycle time, SDx| 10QAPBCLK «c¢| 256 APBCLK ns
tw( spc) M1 Pulse duration, SDJ 2 APBCLK 8 APBCLK ns
Val i d set ti me of SD 2 APBCLK
tsu( sesmcL) M| ns
becomes | ow
Val i d set ti me 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 ti me, S Dx 5 APBCLK 256 APBCLK ns
tw( spc) M3 Pulse duration, SDJ] 2 APBCLK 3 APBCLK ns

Val i d set ti me of SD 2 APBCLK
fs u ( SEBICH) M . ns
becomes high

Hol ding time of SDx| 2 APBCLK
thepc4DD) M3 ns
SDx_Cy becomes h

The SDF synchronous GPI O (SYNC) option can protect the

random noise interference on tlkes 3IBy_ Cyvupien.erTlhes e opnipra
filter outputs. The SDF synchronous GPI O (SYNC) mode d«
reqguirements are violated continuously. Timing vieol ati c

number of data bits that violate the requirements.
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511. Communi cation peripherals

5.11.1. Controller area network (CAN)
511.1.1.Mai n characteristics
(1) The maximum bit rate of communication is 1Mbps
(2) Comply with 1ISO11898-1 Protocol Specifications (CAN protocol 2.0A and 2.0B)
(3) Two interrupt lines: CANINTO and CANINT1
(4) Support DMA function
(5) Support multiple clock sources
(6) Support software module reset
(7) Support message RAM parity check mechanism
(8) Support suspension mode for debugging operation
(9) Support programmable loopback mode for self-check operation

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

(11) 32 emails, with each having the following characteristics:

Support transmitting or receiving function
Support tvwa atmepes daft a frame and remote fram
Suppotdbti tlktandard -hidtenaxtfd reded oirdemt i fi er s,
receiving masks are configurable

Abl e to accomm@8débtyée¢éedata of O

Support data RAM and parity configuration
Each emaildelpasandemtindentifier mask

Support programmabl e FIFO mode

Not e:

(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
CANING  CANINT DMA

Module Interface

1 I

Register and
Mailbox
Accesq IFx)

MessageRAM
("] MessageRAM
Message Handler (—— ) Interface 9

ﬁ 32 Mailboxes

CAN Core |

3. 3V CAN Transceiver

CANH

\4

v

CANL

A

5.11.2. Internal integrated circuit (12C)
5.11.21.Maicnrhar acteristics

(1) Master mode or slave mode can be selected

Mu kntaist er transmitting and sl ave receiving
Mu tstliave transmitting and master receiving
Master transmitting/receiving and receiving]

(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
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(7) Data transmission rate: 10 kbps~400 kbps

(8) Receive FIFO and transmit FIFO

(9) I2C interrupt

N o
Bu
St

s arbitrati

op

Ready t
Ready t
Regi ster access r
Addressedvas a
answer receive
0
n

co

O transmit
O receive

ndi tio

(10) 12CFIFO interrupt
Tr ans mi

B

Re

B

cei

vV e

t FI FO int
FI FO inte

ail s
det e

errup
rrupt

Fig6®e2C Structu

cted

t

re Bl

ock

Di agram

CPU/NVIGnterrupt€4—— 12C INT __Arbitrator
<4—»SCl
EN
»l
» TXD | » XSR |
X FIF§
CPU/NVIC FIFOnterrupt¢— o <«——P»SD#
a RX FIF
o)
s ‘ '
| RXD < RSR |
S Control/
ontro
»  status Clock
registers synchronizer
i cal dat2aC and ti ming of

511.22.El ectr

Tabl22b2CTi mi ng

Requirements

Standard Fast mo d
No Symbo Parameter MinirrMaximMinirrMaximUnl
val u val u val u val u
TO fmod 1 2C modul e fredqd 7 12 7 12 MH z
th(spa Hol ding ti me, star N
T1 4.0 0.6 Os
SCL) STAR SCL fall after
tsu(scL Set time, repeate N
T2 ) 4.0 0.6 Os
SDA) STAR before delay in
T3 th ( SOAT) Hol ding time, dat 0 0 Os
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Standard Fast mod
No Symbo Parameter MinirrMaximMinirrMaximUnl
val u val u val u val u
T4 ts u ( BACL) Set ti me, dat a bsg 250 100 ns
T5 t-BDA Rise ti me, SD 1000 20 300 ns
T6 t-BctL Rise ti me, SC 1000 20 300 ns
T7 tr (spaA) Fal I ti me, S D 300 11. 4 300 ns
T8 tr (scL) Fal I ti me, 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 (o Capacitive |l oad 400 400 pF
Tablk¥b2C Switch Characteristics
Standard Fast mod
N Sy mb Parameter Test uni
01>y condit|MininmMaxi m MininMaxim
val u val u val u val u
S1 fscL SCL clock fr 0 100 0 400 k HZ
S2| TscL SCL clock ¢ 10 2.5 Os
Pul se duratio ~
S3| tw(scL 4 . 7 1.3 Os
SCL cl ock
Pul se durati on ~
S4| tw(scL 4.0 0.6 Os
SCL cl ock
Bus idle time ~
S5 tsuFr 4 .7 1.3 Os
and start co
tv(scLl Valid ti me, d 5
S6 3.45 0.9 Os
DAT) falls
tv(scLl Val i d ti me, co 5
S7 3.45 0.9 Os
ACK) SCL falls
0. L.&ViY ~
S8 I Il nput current -10 10 -10 10 OA
0. 9..V
I n order to meet the requirements of all | 2C pmosobcol
be configured to a value within the range of 7MHz to
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Figue2C Timing Diagram

SCL

START

9 Clock

(& 2
—

5.11.3. Power management bus (PMBus) interface
5.1131.Mai n characteristics
(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 transmit buffer is empty
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., Alarm input assertion
Receidvaetda 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
y v
| DMA| | CPU j«—{NVIC
511.32.El ectri cal data and timing of PMBus
TablkEl ectrical Characteristics of PMBu
Sy mb Parameter Test con Miintbmy Typlc MaXImuUni
val ueg wvalu val ue
VI L Val i d elvew i nput 0.8 \Y,
Vi H Val i ¢l e glh i nput 2.1 vDDI O V
WherﬂuIFup
Vou Lowwevel output 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 Il nput | eakage cur -10 10 OA
0. 9Vbus
Ci Capacitance on 10 pF
Table8wi 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
SCll ock
fscL 10 100 10 400 k HZ
frequen
Bus i dl ¢
bet ween -
tBur 4 .7 1.3 Os
and st a
condi ti
tip; s1 Hol di ng 4 0.6 Os
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Standard mo( Fast mode
S b Par amet Test Uni
ym conditMinimTypi|Maxim MinimTypi|Maxi m
val ul val gy valu val ul val U val u
start c-o0
del ay fr
fall to
Set tim
repeated N
tsu; s/ 4 .7 0.6 Os
del ay fr
rise to
Set ti me
condi-d el N
tsu; sT¢ 4 0.6 Os
from SCL
SDA ri g
Data ho
tip; pal t i me aft 300 300 ns
fall
Dat a sef
tsu; DA 250 100 ns
before S
Low ti me
tri meo| 25 35 25 35 ms
cl ock
Lowevel .
fLow 4 .7 1. 3 Os
of SCL
Hi ghevel N
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] e€Xt ensi o byte
(maste
Ri se tim(From
tr 1000 365 422 ns
and SClL to 95
Fal l timFrom ¢
t 300 16 300 ns
and SCl to

5.11.4. Serial communication interface (UART)

USARTs a

exte
seri

communi AAdtli oregi ster s

www. geehy. com

seri al communi cati on
rnal devices, and meets the
al data for mat

requirements

of

extern

dediupe etx h altuppd dem | fdlaasai wliyt

C

UARTfabsasodpravedaesdaswppgertangel oi |

i-bni tt hri esg insotdeurl| se.

aWhee 8

t he
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is |located in #0he lamw Hytee hiBlihtidyt eallbbasszbPbesWrsting

invalid
5.11.4.1.Ma i
(1)
(2)
3)

B

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 parity check, odd parity cl
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 dl e Iline mode
Address bit mode

Status flag bit:

Transmi ssi olnaglet Blte itomardrsmit register i s emp
is not empty
Error detection flag: Overrun error, interr.
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Fi gUu2LART Structure Bl ock Diagram

RXINTTo CRJ

RX Interrupt  Logic

»
»

RX FIFO Interrupts

ad——
UARTFFERARX FIF UAELFFW
e —_—— O —————— O\Ee- - — o— — — P SAR

LSPCLK RXER
HBAUD >
—¥ LBAUD 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/ out put port, and i
peripherals or other controllers, including extending
regissternd display drivers. It can wod&vioemasemmunbcasti

has 125 kinds of programmabl e transmission baud r-ates,
16 bits. To reduce thleel EPEl usagasmit/sappovesFIFO funct

5.1151.Mai n characteristics

(1)  The polarity and phase of the clock are programmable, and four clock schemes are

supported

Nedel ay ri sgiowgl edegé: of SPICLK is invalid. SF
edge of Lk esiSgn ad and receives data on the f
Del ay ri diomg |ledvgged: of SPI CLK is invalid. SPI
advance on the rising edge of the SPICLK si ¢
of t he sSiPdnCalK.

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 s avaclyicd.e SPnl
advance on the falling edge of the SPICLK si

edge of the SPICLK signal

(2) 125 kinds of programmable transmission baud rates

www. geehy. com Pag209



(3) Support 1-16-bit transmission data

(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
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Fi guBCPU I

nterface

Structur

e Bl ock Diagral
< > Peripheral Bus
NVIC )
CPU DMA
A A
A A
7y 4 |z < SIMO
4 |3 é B
@ 2 S |5 =
o |9 S =
o | > |> P SOMI
=
SPI GPIOMUX
P CLK
P STEn |
APBCLK]
Bit Clock
A
y
Low speed
Prescalr
5.1152. El ectri cal data and timing of SPI
For all timing passppeneed emosd eo,f iStPIi shiagshsumed t hat the | oa
SPI SI MO and SPI SOMI is 5pF.
51152.1.Ti mi ng-hdafghnsmeed master mode
Tabl2eSwitch CharfacNuEnrgilpsetedc sMaost er Mode of SPI
( BRR+ Clock phase Clock phase-=s
No| Symb| Paramgcondi Mini mu Ma xi mu Ma xi mu Uni
® Mi ni mum
val ue val ue val ue
Even
4dgspcrLk) 12 8tLspcL 44cLspcLk)| 12 8tLspcL
Cycl e numb ¢
1 tc(spc) ns
SPI CL odd
S5d(LspcLy 12 d(tLspctL S5d(LspcLk)] 12 d(tLspcd
numb €
2 |tw(spct Pul sg Even| O.cgt6pc3du| O.cH6pchmd O0.cHbrc)3w | 0. cgbrchm
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( BRR+ Clock phase Clock phases=s
No| Symb| Paramecondi Mi ni mu Ma x i mu . . Ma x i mu Uni
@ Mi ni mum
val ue val ue val ue
dur at numb ¢ ns
SPICL 0.c&¢8rPc)
the f Oodd i 0.cHs6pPc) 0.H6rPc)m 0.&f6pPc)
+ 0 .cbLtsptL
pul sq numbe 3 +0 cbLtspeldd 0.cJtspcdk)| 0. cHtsreLd
Pul sd Even
0.cH6pPc) O0.cH6prepm O0.c56rPre3m | 0.cKEPch M
dur at numb g
3 |twspc2|] SPI CL od d 0 B 0. & trd 0.cKtrc)m 0
. Erpd . pd) m . & ns
the se¢ 3 P")M ‘ ) +0CRiLSPC A EPch M
numbgqoO.c5tspEB8K 0. cHtsreLk 0.cgtsptld
pul s ¢ 3
Del ay Even
5 0.chtrcyu ns
t he t| numbg
from
4 tacsimg SPI CLK od d
0. Ov. 5
SPI S| 5 X 5P . o
| numb e ~(spclk)
becomi
val.
Val i d Even
. 0.ckbprpcim 0.cibpPcm
t he til numb g
SPI S|
5 tv( s1 MQ .
becomi Oodd 0.85¢6prc) 0.H6rPe)m ns
valid| numbgoO.H5tspc3{ 0.c&tspklk)
SPI CL
Del ay
the t
Even
from
numbeg 1.56prc) 24(spPce)ym
23| ta(spc) SPI ST . .
. odd 3d(arBEBk 3d(arBEBK) ns
becomi
] numb g
valid
SPI CL
Del ay Even
0.c&bEprc)bu 0.Htpeb
t he t| numbg
from
24| ta(sTte) SPI CLK
Oodd 0.f/troy 0.c&Ktrce)m ns
SPI SI .
| numbdq 0.c5tspc3 0.c&tspklk)
becomi
i nval
Not e:
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(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 ming Requir enmeagipmese d oMa sNtoenr Mode of SPI
No. Sy mb Parameter (BRR+1) dén MInImUMaXImUni
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.
Figudext ernal Tihmignime ®&B1 NMaast er Mode (Clock Pha:
. 1 »
SPICLK ! &
(clock polarity = 0) 2 ‘
) 3
SPICLK ‘ /
(clock polarity = 1) — "
4 5
- < >
SPISIMO | Master Out Data Is Valid
i 8 9
SPISOMI | XL e e
23 N
SPISTEN | 24
Not e: I'n addition teoactketsansami senoof ob-BEwbBOdmodas FI E§PlI 8THN nwi
become a stop state at the tail end of the words.
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FiguBexternal Tihmigimpme eod NRIN Mast erasMode 1)Cl oc k |

< L >
SPICLK } — |
(clock polarity = 0) 2 | ‘
. L 3
SPICLK * AN
(clock polarity = 1) am—
L4 5
>
SPISIMO Master Out Data Is Valid
8 | 9
Master In D NS
SPISOMI K| Npsernoma
! 23 : 1 ‘
SPISTEn A D — 24 4
Not e: I'n addition tddathetsansmi sesnoof ob-EweFOdmodas FI EPlI STHN nwi
become a stop state at the tail end of the words.

Fi guT-&5. External t i mi ngl oocfk SpPhla smea=slt)er mode (c
5.11522. Ti mi ng-hdfgtmeoend sl ave mode

Tabl2%witch Char acthdrgilpsetedc sSloafveNoMode of SPI
Mi ni m Maxi m

No.| Sy mbq Parameter Uni
val u val u
Del ay time, the time from §
15 td ( somi . 16 ns
valid
Valid time, the time of SP
16 tv ( somi 0 ns
SPI CLK

Tabl2Z2Zi mi ng Requir ecmeapimese d 0F|] aNvoen Mode of SPI

No.| Sy mb Parameter Mi ni mum Maxi m Uni
val u
12 | te(sprc) Cycle time, SPICLK| 4§ SYSCLK ns
13 | twspce Pul se duration, SPICLK 24 (svstlk) ns
14 | tw(spc2 Pul se durati on, SPI CLK, 24¢(svystlk) ns
19 |tsu(sim Set time of SPISI MO becom 1. /5bvscLk ns
20 | th(simd Hol ding time of SPI SI MO be 1. &KbvyscLk ns
Set time of SPISTE becoming¢
2d(svysdLkp ns
phase=0)
25 tsu(sTE - -
Set time of SPISTE becomi ng¢
2d(sysdLk@ ns
phase=1)
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26 th(stey) Hol ding time of SPISTE bec 1. fbvscLk ns
Figulexternal Tihmignme ed NRINn Sl ave Mode (Clock
- |

SPICLK m
clock polarity = 0 | o P
ostpoRiy =9 | e |
SPICLK 13— \|
(clock polarity = 1) m—
115 i - 16 §
> i i<
SPISOMI SPISOMI Datais Vaild "
§ «19->4-20>) §
! | ! w
P OD P
SPISIMO VLSt he Vaild |
T R 1
> 2o
SPISTEN | . /
Figummexternal Tihmignime ed NRIn S| ave Mode (Clock

SPICLK
(clock polarity = 0)

SPICLK
(clock polarity = 1)

<«—13—»!

4 — 12—

{(

TN

—\—

SPISOMI X SPISOMI Datais Vaild . X
“19P 420> 16 »
SPISIMO XE oo af5>< X :’:’ |
25 p g 4726—>

SPISTEn \

5.11523.Ti mi ng -soffeend ghast er mode
Tabl23witch Char actspdesd i Mass toefr HMogdhe of SPI
( BRRH Clock phase Clock phase-s
No| Sy mb Parame|jcondi Mini md Maxi mu Maxi mu Uni
® Mi ni mum
val ue val ue val ue
Even
44cLspcL| 12 8LspcL 44cLspcLk) 12 8tLspcl
Cycl e numb ¢
1 tc(spc) ns
SPI CLK Oodd
S5d(LspcL| 1l2d(tLspctL 5d(LspcLk)| 12 d(tLspcl
numb ¢
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( BRRH Clock phase Clock phases
No| Sy mb Parame|jcondi Mini md Maxi mu Maxi mu Uni
() Mi ni mum
val ue val ue val ue
Even
0.cHtrclM O.cHtrch i 0.cHEprc)dm .HEPchm
Pul se| numb ¢
dur atii 0.c&6Pc)
2 tw( spc1
SPI CLK, Oodd 0.5t 0.cH6pPc) 0.H6rPc)m 0.c&h¢8pPc) ns
first numbg¢™ (SPCL|+0.Rtspttl{ O0.cHtspdk) .cHtsreL
1
Even| 0.&tpd)
Pul se 0.cxbc)m 0.cH6pPe3 m .G Eprchm
| numb ¢ 1
3 | dur ati - 0.5
W( SPC2 0.c&ftrd) . . krc)m
SPI CLK, oOdd ¢ 1 0. c&ERd) M 0.&5tbpchm NS
0.cHtspbL +0CHtLSPC
second | numb ¢ L 0.&Ftsprtk 3 R tspil
Del ay Even
] 3 0.cHhtrceyu ns
the tin numbe
SPI CLK
4 td ( s1 M@
SPI'SI'M 0Odd 3 0.cqbprpchOv. 5
becomi| numb g ~(spclk)
val i d
Val i d Even 0. &8 0 6
. PG . b
the ti| numbe ¢ ' = BP e
SPI SI M
5 tv ( s1 MO ) 0.ch6pPc)
becomi Oodd . 0.H86pre)m ns
) O0.chHtsptL .
valid numb ¢ L 0.c&Gtsptlk)
SPI CLK
Del ay
the tinm Even
1.5¢8prc0
SPI STE numb € . 24(spPc) ™
23| ta(spc) . 3d(AapPBELK .
becomi odd L 3d(aratlk) ns
val i d| numb g
SPI CLK
Del ay Even| 0.5¢%pPc)
. 0.cgtprPc)bu
the tin numbeé 4
SPI CLK
24| ta(sTE) 0.5&¢6pPc)
SPISIM oOdd _, 0.&tpc) M ns
) O0.chHtspEL .
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 esnpeehet Ma stoer HMgdhe of SPI

Mi ni M i )
No. Sy mb Parameter (BRR+1) dé&n i nimyMaxim .
val ue val u

Set ti me of SPI SO Even numbe

8 tsu(sowm 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-smpeegd o$SPIHiMhst er Mode (Clock P

1‘ 1 .
SPICLK \ | ' & |
(clock polarity = 0) 2
» 3 3
SPICLK ‘ ‘/
(clock polarity = 1) ~— )
4 | 5
«— —
SPISIMO i § Master Out Data Is Valid §
| 8 9
[ ‘ /| MasterinD ‘
SPISOMI | W temeinos
73 | .
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$3PIHiMhster Maéade (Clock P

[y
\ 4

@
<

SPICLK N ——
(clock polarity = 0) l |

. L 3
SPICLK * AN
(clock polarity = 1) am—
L4 5
>
SPISIMO Master Out Data Is Valid
8 09 |
Master In D NS
SPISOMI K| Npsernoma
! 23 : 1 ‘
SPISTEN : ] 24 /.
Not e: I'n addition tddathetsansmi sesnoof ob-EweOdmodas FI EPlI S8TH wol
become a stop state at the tail end of the words.

5.11.52.4.Ti mi ng -sogfeehd gshl ave mode

Tabl2Swi tch Char actsepreiesdt iSd sa veef Moidgeh of SPI
Mi ni mf Maxi m

No.| Sy mb( Parameter Uni
val u val u
Del ay ti me, the time from S
15 td ( sowmi . 14 ns
valid
Valid ti me, 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 te(sprc) Cycl e time, SPI CLK 44(APBCLK) ns
13 | twspca Pulse duration, SPICLK 24(arstilk) ns
14 | tw(spc2 Pul se duration, SPICLK, 24carstilk) ns
19 |tsu(sim Set time of SPI SI MO becom 1. JhpBCcLK 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(steyy Hol ding time of SPISTE bec 1. JhprBCcLK ns
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Fi g8kexternal Ti-smpeagd 0o3PIHi lhave Mode (Clock Ph

147124>3

SPICLK
(clock polarity = 0)

SPICLK
(clock polarity = 1)
‘ ‘ : %
SPISOMI SPISOMI Datais Vaild «
. <19e20» |
S S f— -
-

5>

<5 D
sPisTEn N\ g /

Fi g@8nkext ernal Ti-smp evgd oS PIHIi §lhave Mode (Clock Ph

3

«— 12 »
SPICLK —\—m
clock polarity = 0 b | !
(clock polarity = 0) EUEEVIEN
SPICLK D e K S ‘
(clock polarity = 1) M I
(>
‘ g
SPISOMI X SPISOMI Datais Vaild > X
j | P2J
«19->420» 16!
| | "
SPISIMO SPISIVO e X >

SPISTEN \. | « /

P2

www. geehy. com Pag219



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 1D, 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

Neresponse 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

5
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Synchronous interrupt detection
Update baud rate (optional)

5

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
A
CHECKSUM
CALCULATOR
ID PARITY
CHECKER
BIT MONITOR ) D LINRXUARTR>
D
SYNCHRONIZER
UART I
ﬁ l ] TIMEOUT
l CONTROL N
7 8 RECEIVE | ¢ MASK le COUNTER
< BUFFERS FILTER
DMA CONTRO). >D LINTY UARTTX
8 TRANSMIT . 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 EEPhHROM 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.

5.11.717.Mai n characteristics

(1) Integrate AHB interface, conforming to AMBAZ2.0 specification, with a fixed 32-bit data
width
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(2) It can be configured as the master or slave mode, and supports communication with
other serial master or serial slave peripherals

(3) The serial interface is configurable, and supports multiple serial communication
protocols:
SPI
SSP
Nati onal Semi conductor Microwire

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

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

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

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

(8) Programmable characteristics

., Seri al i nterface: I't supports multiple seri:
and Nationalct®emiMiacmdwi r e

., Clock bit rate: Programmable seri al baud r at

., Clock extension: I't supports clock extensi ol

, Data item: The size of data items each ti me
32 bits

(9) Configurable characteristics

FI'FO depth: The depth of the transmit and r
2256 words, with a fixed FIFO bit width of 3
Sl ave device selection 9aetypas @uaamtserialWhma

B

generdfeséerial slave device selection outpul
., Slave device selection control: 1t can be ¢
devices by dedicated hardware sl ave device
., The way the interrupt |ine is I ed out from C
configured to be |l ed out separately or be | ¢
one interrupt Iine
., Serial clock polarity and phase are configui

Data pretéeoahcfamnde configured: Prefetch th
operation during the current XIP transacti or
Parall el XIRP ard nmomfi gurable: A separate F
dat a

(10) Enhanced SPI mode
I't supports -ehbhaneHdduthdbktiight channel) SPI

5
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. It supports DDR mode, in which read dat a
frequencies
., Instructions, address | ength, wait cycl e,

Can be programmed to skip adhwdrsesses and i

(11) It supports XIP mode

I't supports continuous transmission mode
(12) It supports data masking

(13) It Supports the Hyperbus protocol

5.11.7.2. Char act er iisniinogs odn dQSTP |

Tabl2@SPI Timing Requirements

No Symbol Par amétler M\ilzli :;ng MS;;T:rUni
1 fsck QSPIl <clock fregq 0 62.5 MH z
2 ts u Set time af |i QBWPH, 2 - ns
3 tHD Hol ding time of in 2 - ns
4 tHo Hol ding time of out 2 8 ns
5 tv Time of wvalid ou - 8 ns
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

Tabl2Blain Characteristics of Devi ces

Modul e Characteri st System advantages

Processing performance

Fl ash: Up to performancepbiont fpobahixgdit

Reali me RAM: Up to 28 FPU3I2t: suppon@ ssilpbAgEei si on -an
control 32it floating p precisiomoifhmoaali nghmet i
Triangul ar mathe TMUUse accelerators to accel e
Viterbi, compl ex trigonometric functions and

CortMb®: 250 M| The -b3i2 CWM52 exore provides 250
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Modul e Characteri st System advantages
unit (VCU) i mprove the computation speed
and tbrQansf or mati ons) . I't helps
increase the efficiency, and
Speci al i nstr ucltiinoenasr sPulpDp ocrotn t
VCUReduce the delay in commonrn
operationdg iarppdnacade ons
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
convert 3. 45MSPS sampl ADC | SR and shortens the ¢
(ADC) Up to 31 chan I ncrease in the number of AD(
(12 bi effective MSPS (oversampling
control | oop perdsa mamrlei da
The applications of COM
COMP Applicable to such applicatio
2 window compg switch mode power supply, powg
2 b2t DAC tripping monitoring.
Compar a DAC sl ope geng By means of the blanking wind
subsyst Provide | ow DAQ by the anal og compar atroirg geurbis
( COMP) external pi el imination of unnecessary
Digital fil I't provides better control a
60ns trip dete through compabiat obACapg@OMR) W
Sl ope compens CPU configuration.
Il mpl ement protection and co
The applications of QEH
Quadr at | It can be used for direct. cq
encoder > QEP modul e |ncrementnal e-ncoders,- hel ping
( QEP) and velocity informati o-perofforrng
motion and position control s
used to count input pulses fr
7 CAP modul es (72
function);
Measure the ti neen The applications of CAH
events (up to 4 Speed measurretmemyt mdchi nery (¢
Captur e )
Hi gresol ti mestamps); sprockets through Hal/l
captur Connect to any G Measurement of duration betwe
i npuBtARX Measurement of period and duty
(HRCAP) ] ] ]
When not wused i Decoding of the amplitude of
mode, the CAP m encoded current/ voltagse€
configuredchasana
PWM output (A
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Modul e Characteri st System advantages
The applications of HRC
Hi ghesol ution period and duty
sequence period
2 HRCAP chann
I nstant apedusmesasur ement
Measurement of
I nstantaneous frequency
external pul ses
] Vol tage measurement on an
resolution of )
Di stance/ sonar measur emen
FIl ow measur ement
Capacitive touch appli
Dri ve
FIl exi ble PWM waveform geamlelran
Up to 16 PWM ¢
) power topology cover a
It can genesate |
] The shadow dead zone and shadd
with dead zo ) .
adaptive PWM generation and g
I't supports such
] ] control accuracy and redu
vall ey switching )
It can i mprove power factor (
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 comeamnmfodr mad
resolution func
] frequency power conver
provide a step ¢ )
|I't helps to achieve cleaner wa
Pul se wduty cycl e, per.i _ _ )
l'imitation at the out
modul at phase offset, a
( PWM) /-H accuracy by
resol uti ) I't is cruci adnveorrs ifarepescamD @
Oné¢ i me and gl ob ) ) ) )
wi dt h ) applicati ons -ftroe cawwehn cew ec cn tgrho |
function )
modul at It can control interleaved L
(HRPWM) I't can perform i ) )
) I't provibdylegckgcpeotecti on and
operationrbytwpcl ey ) )
) PWM under fault conditi omhsase't
trip events ané&T]
or DC/ DC control
events
Load during SYN _
~ o R lsupports frequency conversigd
ifishadawti 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
Del ayed trippi control (PGMCY tphadeall brid
converters, without consuming
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Modul e Characteri st System advantages
(even in the event of trigger
synchr onocwsenitmsput
I't can prevent-sitde pagb ahdc
Dead band genenr ) )
conducting simultaneously by 4@
submodul e o }
rising edge (RED) and falling
Each PWM module can synchroni Z
other peripherals. I't can kee
Fl exi ble PWMnpgita each other or with spec
and timer sync I't supports flexible ADC schig
wi ndows, to maintain synchrad
switching.
Communi cation

Seri al
peri phge 2 hsgpked SPI p I't supports 25MHz
interf acd

Seri al
communi d

) 2 UART modul ¢ Connect to the contro

interf

(UART)

Local I't provicdoesst asdlomt i on, whi ch
intercon 1 LIN bandwi dth and fault tolerance
net wor k It can also serve as UART to ¢
Controll

net wor 1 DCAN modul Compatible with classic
( CANJAN)

I ntern
integr g 1 12C modul € Connect to external EEPROM,
circuit

1 PMBus modul
Power .
Comply with SMI ) )
managem o ) Seamless host communicati ofn
speci ficat i oanmnsd (P
bus (PM
Il v1l.1)
Quad se Connect to externalwiFKleags-Wiotubbrl
peri phe f owirre SPI mode, so that whe

. 1 QSPI modul .
interf programmabl e del ay of sampl i ng
" QSFI bit sampling ratio.

Ot her system characteristics
s | Doubzloene code sec/l DCSPrevent replication and r ey
ecur i
(DCS) codes
enhance| .
; i Wat chdog Wat chdog:t he CPU gets into an
uncti
Register write reset wild.l occur
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Modul e Characteri st System advantages
Lost clock detec Regi st er wr i tLeo cpgkr optreoctteican o n
Er rcoorr rection co system configuration registe
parity chec MCDAut omatic clock fault
ECC and parbsitmggpkbdeekror cor rkeic
error detection
I't can flexibly Enhance the universality
inputs, aodtpatsg | npuBARRoute signals from any
resources in within the chip
Cr ossb configuratio Out puBARROUt e isnitgenranlasl t o desi ¢
s wi t eBhA R(] I npuBARX PWM -KARRoute internal signal s
Out pBtARX P WM
PWM -XAR FLB-BARAI |l ow users to transmi.t
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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72. LQFP100 package i nformati on

Fig8d&®FP100 Package Diagram

D

D1

5.25 REF.

PN mowmwﬂﬂﬂmmw
PNT | m

/
/
|
1 | | |
[ [ [
< -~ \\7\7\7\
<C \ ‘ ‘ ‘ L
I I I mZ
\ o] 2=
| | | LOCL
]
L] 3
b
REllanllsn N— |
JL 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—»r1e

~l
[+>]

Hﬁﬂﬂg

O_lle
p >

16.7

ﬁuuuuuuuuuuuu

HUUUHHUHHHUWUUHHHHH

(00000o0000n

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

-« 12.3 >

I

A

16.7

h 4

Not e: Di mensions are marked in millimeters.
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73.LQFP80 package informati on

Fi g88eQFP80 Package Diagram

A N\
D T "// ( \\\
} D1 . = v"“ \
60 41 |
RAARAAAAAARAAARAAAE (1N / \
T 025 \ —— i
61‘2;:: F= 40 l—'t /
== = S I
= = T
== = DETAIL:F
= E= El E
p= == b’
=8 o —bl—
=i =
8045 O ek i BASEMErf {“ ‘ilT
IHHHHHHHHT{HHHHH#HHH WG
el = SECTION B-B
The figure isscanloe. dr awn to
Al'l pins should be soldered to the PCB.
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Not e: Di mensi ons

www. geehy. com

Tabl2®2DQFP80 Package Dat a
SYMBOL MM
MIN | NOM | MAX
A - ¥ 1.60
Al 005 | — | 0.15
A2 1.35 | 140 | 145
A3 0.59 | 0.64 | 0.69
b 018 | _ [ 0.26
bl 0.17 | 020 | 0.23
c D13 | _ | 037
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 | 060 | 075
L1 1.00REF
(] 0 = 7 i
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

e e e e e ) —

g

L . S

21 40 i

|
!
L (13.4) 4

Not e: Di mensi onsl lairmetnarrsk.ed i n mi

www. geehy. com Pag233



74 LQFP64 encapsulation information

Fi g88eQFP64 Package Diagram

D
D1
_3.70
REF.
PIN 1 61 |
i
118 \
i
EJ@ \
pyia= |
—s——+——8§ o v
O | L |
O |
2 |
|
LI
3.50
REF.
H REF.
/
/
|
\ | | |
[ l I
4o HTT
= o | | |
i I I =
VL Z<
| ! ! m&
L] S
] .
L]
5 0 —
\
b LL.‘ L
N L1
The figure is not drawn to scale.
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
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S/ N SYM DI MENSI ONS REMARKS
2 A2 1.400N0.050 PKGTHI CKNESS
3 D 12.000N0. 200 LEADTI PTOTI P
4 D1 10.000NO0. 100 PKGLENGTH
5 E 12.000NO0. 200 LEADTI PTOTI P
6 E1l 10. 000NO. 100 PKGWI DTH
7 L 0.600RN0.150 FOOTLENGTH
8 L1 1. O00REF. LEADLENGTH
9 e 0. 500BASE LEADPI TCH
10 H (REF) (7.500) GUM. LEADPI TCH
11 b 0.220RN0.050 LEADWI DTH
Not e: Di mensions are marked in millimeters.
Fi g88eQFP64, 10x10 Welding Layout Recommenc
48 33
A
|
|
T |
I ¥
149 \ 0.5 Y} I—— <
—— | ——1 &
— ‘ —
— | [
— | 3
— ‘ —
— —
c—31 ‘,7,7,7,7,;1
03] — 1 Il [—
— | —
— ! —
127 — \ —
— : L
— | 10.3 —
— | 3
164 | 17
Y 1 | 16
\ . .
: 1.2
Y
7.8
- 27 >
Not@2i:mensi ons are marked in millimeters.
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75.QFN56 package i nformation

Fi g90EFN56 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 g9n®@FNS56,

7x7mm Wel ding

CCCCCCCCCCCCC

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 g9tReeel Packaging Specification

Dr awi r
n ©C 0000 0000 C 0 0 O

! =] il [==] i} [==] | [== .

B o—t —o— o ©

| ||| | D) |
-Iu- K = A0 —=

AO Di mensi on designed to accommoda

BO Di mension designed to accommod

KO0 Di mensi on designed to accommod a

W Overall thiedtclarofi er tape

Quadrant Assignments for PIN1 Orientation in Tape

O O O O O O (N—é‘—SprocketHoles
1 1

\
| |
atjee) [ \ —

Q3;Q4] [Q3;Q4 Feed Direction
N[ /
N

Pocket Quadrants

Reel Di mensi ons
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&

Reel Diameter

»

D=330+-20
Al'l photos are for reference only, and

TablPar amet er

t h

Specification

e appearance

Tabl e of

Reel
) Packal ) AO B O KO0 w Pini
Devi ce PinfSPQDi ame
Type (mm)l ( mm)|] ( mm)| ( mm)|/ Quadr
( mm)
G32R501DKR LQFP| 64100 330 12.3 12.3 2.2 24 Q1
G32R501R LQFP| 64100 330 12.3 12.3 2.2 24 Q1
G32R501R LQFP| 641100 330 12.3 12.3 2.2 24 Q1
G32R501DKR LQFP| 64100 330 12.3 12. 3 2.2 24 Q1
G32R501DR| LQFP| 64100 330 12.3 12. 3 2.2 24 Q1
82.Pall et packaging
Fig9real | et Packaging Diagram
@S: N
7. L] (] L L L] L] e
|||V
s
i
= L ) (] L L L L ®
==
=)
I e s
"L e ) ) o C (] L] o
3T Fas s /AV—V\J\
] . . - _/
Pinl Urientation Tray Chomfer—"
Tray Dimensions
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CCCCCCCCCCCCC

Tray Length

AN E
e sEE
E”MMEEE
JOOOE0
@IIIEEE
Joooogo

q
O

|
HHDHH@

& OFPi4ts |

0000
|n|n(m

|

\HIBH\ \HDHH \IID @\ HID\I\W
I

OoogoO

||l

| [(E0T | wend
3=

g I
.'__.

- UP3dA 4—

— U kA 4 —

~Unit Dimension =

I = i i

Al phot os are for arppfearemace drsl ys,ubgredtt teo t he product

Tabl2Barameter Specification Table of Pall

) ) ) ) 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)
G32R501DV|] LQFP| 100 900 16. 6 16. 6 20. 3 21 322. 135.
G32R501DM 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.
G32R501DN|l QFN 561|250 9.7 9.7 12.2 12.6 322. 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| 64]160 12.3 12.3 15.2 15.7 322. 135.
G32R501NY QFN 561|250 9.7 9.7 12.2 12.6 322. 135.
G32R501Vq LQFP| 100 900 16. 6 16. 6 20. 3 21 322. 135.
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. . ) ) Tray Tr ay,
Device PackapinSPQX-Dlmens Y-Di mens| X-Pi t ¢ YPit Leng| Widt
Type ( mm) ( mm) (mm)| ( mm) Cmmy| ( mm)
G32R501MJ LQFP| 80119 14. 8 14. 8 17. 9 18 322. 135.
G32R501RQ LQFP| 64160 12. 3 12. 3 15.2 15. 7 322. 135.
G 3 2 RINCUur 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 R DN2U7 QFN 561250 9.7 9.7 12.2 12.46 322. 135.
G32R501DV]| LQFP| 1040 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.
G32R501BN QFN 561250 9.7 9.7 12.2 12.6 322. 135.
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9. Ordering Information

Fi g9AdxE32R501 Series Ordering Informatior

G32 R 5 0 1 D \ Y T 8 Q

Product series
G32=Geehy 3dit MCU

Product type

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

Core platform

5=Cortex- M52 core

Typical feature

O=basic configuration version
Series number

1=the first product series

Core configuration

D=dual core
Blank=single - core

Number of pins

V=100 pins
M=80 pins
R=64 pins
N=56 pins

Flash capacity

Y=640KB
C=256KB

Package form

T=LQFP
U=QFN

Temperature range

8= -4 ~125%
7=-400 ~109
6= -400 ~8%

Certification

Q=Automotive AE€Q100 certification
Blank=Nonr automotive AEG Q100 certification
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Tabl3elOr dering I nformation List
Order Co FLASH SRAM Packa|{Packag SPQ Temperature 1
"~ KB "~ KB

G32R501DV 640 128 LQFP1 Pall g 900 I ndust r i-4a0l ~ Igl5a
G32R501DWM 640 128 LQFPS8 Pallg 1190 I ndustr i-4a0l ~ IgN5a
G32R501DRK 640 128 LQFPG6 Pallg 1600 I ndust r i-4a0l ~ IgN5a
G32R501DRK 640 128 LQFPG6 Reel 100(¢ I ndustr i-4all ~ g5
G32R501DN 640 128 QFN56 Pall g 2500 I ndust r i-4a0l ~ IgN5a
G32R501V 640 128 LQFP1 Pall g 900 I ndust r i-4a0l ~ Igl5a
G32R501M 640 128 LQFPS8 Pallg 1190 I ndustr i-4a0l ~ IgN5a
G32R501R 640 128 LQFPG6 Pallg 1600 I ndust r i-4a0l ~ IgN5a
G32R501R 640 128 LQFP6 Reel 100(¢ I ndust r i-4adl ~ g5
G32R501N 640 128 QFN56 Pall g 250(Q I ndustr i-4a0l ~ Igi5a
G32R501V 256 128 LQFP1 Pallg 900 I ndust r i-4a0l ~ g5
G32R501 M( 256 128 LQFPS8 Palle 1190 I ndust r i-4a0l ~ Igk5a
G32R501R 256 128 LQFPG®6 Pallg 1600 I ndust r i-4a0l ~ IgN5a
G32R501R 256 128 LQFP6 Reel 100(¢ I ndust r idall ~ g5
G32R501N( 256 128 QFN56 Pallg 2500 I ndust r i-4a0l ~ IgN5a
G32RDVCTY 256 128 LQFP1 Pall g 900 I ndust r i-4a0l ~ Igll5a
G32RDMCT?7 256 128 LQFPS8 Palle 1190 I ndust r i-4a0l ~ Igk5a
G32RDRCT7 256 128 LQFP6 Pallg 160( I ndustr i-4a0l ~ Igi5a
G32RDRCT7 256 128 LQFP6 Reel 100(¢ I ndust r i-4adl ~ g5
G32RDBNCU7 256 128 QFN56 Pall g 2500 I ndustr i-4a0l ~ Ig5a
G32R501DV 640 128 LQFP1 Pallg 900| Aut omar a-d@ ~ 25N
G32R501DM 640 128 LQFP8 Pallg 119( Aut omar a-d@ ~ 25N
G32R501DR 640 128 LQFP6 Pall g 160( Aut omarn a-de ~ 25N
G32R501DR 640 128 LQFP6 Reel 1000 Aut omar a-dé@ ~ 5N
G32R501BN 640 128 QFN56 Pall g 2500 I ndustr i-4a0l ~ BpN 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 Module Denomin

Ful | name Abbreviation
Fl oating Point Unit FPU
Trigonometric Math Unit T MU
Viterbi, Compl ex Math and VCU
Nested Vector Interrupt Cqd 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 git 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 serial peripheral i n QSPI
Crosshwvdrt ch X-B AR

Math Instruction Extensi Zidian
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11. Revision history

Tabl2Pocument Revision History

Dat e Ver si Revision History

Janua0®d 35 1.0 New

(lYpdate the pin information f

Febr @R 1.1 (2Update the ordering informat
(3Gorrect the typographical e
table for the package.
(1IRemoved40hMETondition from seq
(2Revise the schematic diagran
(3Revise the product sil kscree

(4Revise the description of th

(5Add a description of the ¢
characteristics section.

®6) Revise the description of
(7Revitsheeumbe€COMP Pirmduct | nforr

March 20 1. 2
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applicability of Geehy produstmeé¢to thaifiromwhhmae¢eGeehgoor
standards, safety or other reliability requirements. | f
verify and test Geehy products, Geehy wil/l not bear any

5. Legality

USERS SHALLYABLDEABPLI CABLE LOCAL LAWS AND REGULATI ONS
DOCUMENT AND THE MATCHI NG GEEHY PRODUCTS. USERS SHALL L
PRODUCTS MAY BE RESTRICTED -BXPORE GRPORHERREAWS OF THE
COUNTRI ES OF THE PRODUCTS SUPPDI §ERR|I BGEERS, ABBEHSERS. L
(ON BEHALF OR | TSELF, SUBSI DI ARIES AND AFFI LI ATED ENTEF
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 Di scl ai mer of Warranty

THI'S DOCUMENT I S PROVI DED BY GEEHY "AS |1 S§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 CULARTEDRBWOWSE, T
APPLI CABLE LAW.

GEEHY' S PRODUCTS ARE NOT DESI GNED, AUTHORI ZED, OR WARRY/
COMPONENTS I N MISSUPFBRRT,LIPOELUTI ON CONTROL, OR HAZARDOI
MANAGEMENT SYSTEMS, NOR WHERE FAI LURE COUL WPERSUYL TORI N
ENVI RONMENTAL DAMAGE.
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THE USER SHOULD AINSIUHREE ATPHPLI CATI ON OF THE PRODUCTS COMP
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7. Limitation of Liability
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