ghipsmall

Chipsmall Limited consists of a professional team with an average of over 10 year of expertise in the distribution
of electronic components. Based in Hongkong, we have already established firm and mutual-benefit business
relationships with customers from,Europe,America and south Asia,supplying obsolete and hard-to-find components
to meet their specific needs.

With the principle of “Quality Parts,Customers Priority,Honest Operation,and Considerate Service”,our business
mainly focus on the distribution of electronic components. Line cards we deal with include
Microchip,ALPS,ROHM, Xilinx,Pulse,ON,Everlight and Freescale. Main products comprise
IC,Modules,Potentiometer,IC Socket,Relay,Connector.Our parts cover such applications as commercial,industrial,
and automotives areas.

We are looking forward to setting up business relationship with you and hope to provide you with the best service
and solution. Let us make a better world for our industry!

Contact us

Tel: +86-755-8981 8866 Fax: +86-755-8427 6832
Email & Skype: info@chipsmall.com Web: www.chipsmall.com
Address: A1208, Overseas Decoration Building, #122 Zhenhua RD., Futian, Shenzhen, China

iy [0



PRODUCT USER GUIDE

PAC5223

Power Application Controller™

Multi-Mode Power Manager™

Configurable Analog Front End™
Application Specific Power Drivers™

ARM® Cortex™-MO0 Controller Core

active-semi’

Solutions for Sustainability

www.active-semi.com
Copyright © 2017 Active-Semi, Inc.



active-semi®

Solutions for Sustainability

PAC5223 User Guide

Power Application Controller

TABLE OF CONTENTS

1. Styles and Formatting Conventions..............cccccceeeinnnen.
1.1, OVEIVIEW. ..o
1.2. Number Representation...........ccccccvvieeieeeeennnn,
1.3. Formatting Styles.........ccoocvveiiiiiiiie e,

2. Memory and Register Map...........cooociiiiiiiiiiiiiieeeeeee,
2.1. Memory Map.........coooiiiiieeeeccee e
2.2. Register Map.........cooovvviiiiiiiiieiie e

3. Information BIOCK..........cceeiriiiiiiiiiicc e
3.1 REGIStEN ...

J.1. Register Map.....oooooeeeeeeieeee e

CROSCIT e

W W W wwwo
— — — — )

3.1.9. DIEREV.....oiiiiiiieeee e
3.1.10. PACIDR....cciitiiiiiiiie et

3.2. Details of Operation...........cccceeeeeeeiiiieieiiiiiecccii,
3.2.1. OVEIVIEW. ...ttt

4. System Clock Control...........coocueeieeiiiiiiieeeeieee e,
4.1, ReGISter...co i
4.1.1. Register Map.......ccceeiiiiieiiiiiiee e

4.1.2. CCSCTL ettt

g T ] I O 1 S

4.2.1. Block Diagram..........ccccceeeeeeiiieiieeieeeeeeeiien
4.2.2. Configuration...........cccccciiiiieiiieeieeeeee e
4.2.3. ROSC.....ooiiiiiiiiti e
424 CLKREF......ccoiiiee e
425, XTAL i
4.2.6. EXTCLK ..o
427 PLL.eiieeee e
4.2.8. FROLK.....oiiiieiie et
4.2.9. FCLK ..ot
4.2.10. HCLK ... e
4211, ACLK .o
4.2.12. Clock Gating........ccccvveereiiiiiiiie e

5. Watchdog Timer..........oooviiiiiiicceee e,
5.1, ReQISter...ccci i
5.1.1. Register Map.........cccvvveeeeieeieeeiie i
5.1.2. WDTCTL. it
5.1.3. WDTCDV....oiiiiiiiecee e
5.1.4. WDTCTR .ot
5.2. Details of Operation............cccooiiiieiiiiiiiiieeee,
5.2.1. Block Diagram..........ccccceeeriiiieeeeieniieee e
5.2.2. Configuration..........ccocceeiiiiniiie e
5.2.3. Watchdog Timer........cccoeieiiiiiiiiiieeeeeeeee

Rev 15-July 21, 2017



active-semi’ PAC5223 User Guide

Solutions for Sustainability Power Application Controller
5.2.4. ACCESS WDT REGISIEIS. .. ..ttt e e ettt e e e s ab bt e e e e e et eeeeeeeeaeeeeeeennnnes 49
5.2.5. WDT ClIOCK SEEING. ...ceeiiiiitiiiiee ittt e e e e e e e e e e e e e abbe e e e e e e e eees 49
5.2.6. General PUrpose TiMer IMOAE....... ... et e e e e e e e e e e e e e e e e e e e e e e eesean e e eaaeees 49
5.2.7. Watchdog TimMer IMOUE. ... ..ttt ettt e e e e e e e e e e e ettt e e e e e e aaaeaeeeensaann e eaaaees 50

ST € [ 3N o)y B O PPPPRPPPPPPN 51
LS B (=T £ = PP RRRTS 51
L 0 O O =T 1= L=l /- o OSSP 51
2 €1 [ 7 RSP 51
I T €1 [ 7 @ 1 N I USRS 52
Lt I S €1 @ N I SRRt 52
Lt T €1 @ e S RRRRSRt 53
Lt G T €1 @ I SRRt 54
Lt A €1 1@ N | 54
B.1.8. GPIOAPSEL. ...ttt e et e e e e e e e e e e e e e e nnaaeteeeeeeeeaeaaeeeeeeaaaaannnnrnne 55
g TR €1 @ |V N SR 56
I O R € 1 7 | I =PRSS 56
00 R €1 [ N | I USRS 57
I 2 €1 [ 7 | Y R SRUSPPPPPPP 58
6.2. Details Of OPEIALION........uuuiiiiiiiiiieie e e e e e e e e e e e e e e s ee e e e e e e e eeeasaaeaaaaaene 59
L2 T = o T3 QI =T =T o o S 59

I A 0704 1o 18] =1 (o] o FU OO PRPRPPPPINt 59
LR T €1 (@ 17 1o o RPN 59

L 02 S [T o 11 | SRS 59
6.2.5. Output and OULPUL ENADIE..........oo.eeiii e 59
6.2.6. OUIPUL DIIVE SEENGIN ..ot e e e e e e et e e et e e e eeeeeeeeeees 60
6.2.7. Weak PUll Up @nd PUll DOWN.........cooiiiiee ettt e e e e e e e e e e e s e e e e e e e e ennann e e e eeeees 60
6.2.8. Peripheral SEIECH. ... . o ettt e e e e e e e e e e e e e ee e e e e e e aaaaeaeaaaaaee 60
LI TR 4] (=14 (] o) SO UUUPPPPRPP 60

A C 1 [ 28 o)y B = T OSSP SOPPPRPP 61
A0 R (=T 1 5 =T PRSP RRRTS 61
A% P R 2 =T o 1= L= /= o OSSP 61
A €1 [ 1 =T 1 N USSR URRPPPPPPP 61
7.1.3. GPIOBOUTEN. ...ttt ettt e e e ettt e e e e sttt e e e e s abe e e e e e e n bt e e e e e e s anbaeaaaeeaaaaaaaaaaaaeees 61
A8 I S €1 1@ ]2 0 P RPRRRRNt 62
7208 I T €1 1 ] SRRt 62
208 LG T €1 1 =I5 PSRRIt 63
200 €1 = @ ]| 63
T8, GPIOBPSEL.....cooiiiiiiie ittt ettt ettt e e e e e e e e e e e e e e nenaaeeeeeeeaeeaeaaeeeeaeaaaaannnnrnne 63
400 TS TR €1 @ 21|V N S 64
A KR €1 1 = I PSSR 65
A8 PR [ = 1 I USSP 65
A A €1 [ ] = 1 1Y USSP 66
7.2. Details Of OPEIALION. .......uuiiiiiiiiiiieee et e et e e e e e e e e e e e e e e s sesesat e e eeeeeeesaaaeaeaaeenes 67
472 T = o T3 QI =T =T o o S 67
7.2.2. CONFIQUIATION... ...ttt e e e e e e e e e e s e e et a e e e e eeeeeaeaeeeeseesaasanssassasaneeeaaeaaaaaeeees 67
AR T €1 (@ 1 = 3 =1 [ Yo SRR 67
4 T 13T 01U | S PSRRI 67
7.2.5. Output and OULPUL ENADIE. ... 67
7.2.6. OUIPUL DIIVE SEENGEN ..ot e e e e e e et e e et e e e e eeeeeeeeees 67
7.2.7. Weak Pull Up @nd PUll DOWN........ooiii ettt e e e e e e e e e e e s e e e e e e e e e ennaan e e e eeaees 68
7.2.8. Peripheral SEIECH. ... .o ittt et e e e e e e e e e e e et ee e e e e e e aaaaaaeaaaaaee 68
A R 41 (=14 (] o) SO UUPPP PP 68

ST € [ 2N o)y A O UUPSPUPPPPPPN 69
< Tt B =T 1 = PRSP RTRTS 69

-3- Rev 15-July 21, 2017



active-semi®

Solutions for Sustainability

PAC5223 User Guide

Power Application Controller

® 00 ®oo®®
S N N N N W W
dNoORwN Lo

©O©OOOOo
— — — — — )
CoND O N

9.2.7. Weak Pull Up and Pull Down

9.2.8. Peripheral Select........cccccoeiiiiiiiiiiieee
9.2.9. Interrupt.........oooiiii e,
10. GPIO PO E....cco et
10.1. REGISTOr ...
10.1.1. Register Map.......cccocccceeeiieiiiieeeeieeeeee,
10.1.2. GPIOEOUT ..ottt
10.1.3. GPIOEOUTEN.....coiiiiiiee et
10.1.4. GPIOEDS........ccoi i
10.1.5. GPIOEPU.......cco i
10.1.6. GPIOEPD.......cce i
10.1.7. GPIOEIN. ...
10.1.8. GPIOEPSEL.......oeiiiiiiiiiieeeeeeeeeeeee
10.1.9. GPIOEINTP ...
10.1.10. GPIOEINTE......cii e
10.1.11. GPIOEINTF ...t
10.1.12. GPIOEINTM. ...t

. Register Map........ccoccveiiii
- GPIOCOUT ..ot
. GPIOCOUTEN. ...
cGPIOCIN. ..
. GPIOCINE... ..ot
. GPIOCINTP ...t
. GPIOCINTE ... it
. GPIOCINTF ..o
8.1.9. GPIOCINTM.. ..ottt

8.2. Details of Operation............ccovviiiieiiiiiiiie e,
8.2.1. Block Diagram..........ccccueeieriniiieeneeiniieee e

8.2.2. Configuration...........occeeeiiiiiiee e,

8.2.3. GPIO C BIOCK....cceiieeeiieeeeiee e

8.2.4. Analog INpUL.......cooiiiii

8.2.5. Output and Output Enable................ccccccceeee.

8.2.6. Interrupt.........coooiii,

9. GPIO POt Dttt
9.1, REQISter ..o
9.1.1. Register Map.........cooovvrvviiiiiieeieieeeeeeeeeeeeei,

9.1.2. GPIODO.....coiiiiiiiiiee e

. GPIODOUTEN......cctiiiiiiieieecee e
. GPIODDS.......oi et
- GPIODPU......oiiiiee et
. GPIODPD......ooiiiiie et
- GPIODIN. ...
. GPIODPSEL......coiiiiiiiiieeee e
- GPIODINTP ...t
9.1.10. GPIODINTE......cciiiiiiiite e
9.1.11. GPIODINTF ....ooiiiii e
9.1.12. GPIODINTM...ccoiiiiiiiiiieiiee e
9.2. Details of Operation..........ccccceveveeeeiiiiiiiciieeee,
9.2.1. Block Diagram...........ccoeuvriuvuiiiiiieieeeeeeeeeeeeeenanns
9.2.2. Configuration...........ccccuvveieieiiieeeee e
9.2.3. GPIO D BIOCK......cveeeiiieeciiee e
9.2.4. INPUL.....eeiiiiie e
9.2.5. Output and Output Enable...............ccccceen.
9.2.6. Output Drive Strength...........cccooiiiiiie

Rev 15-July 21, 2017



active-semi’ PAC5223 User Guide

Solutions for Sustainability Power Application Controller
10.2. Details Of OPEIatioN..........ooii it e et e e e e e e e e e e e e e e e e e e e e e e aaaaaaaas 95
L0 I = 1o o2 [ =T = o o FO PR PPT PPN 95
10.2.2. CONFIGUIATION. ...ttt e e e e bttt e e e o aa b et e e e s abb et e e e e e aabbeeeeesaanbenenenes 95
(O T €1 o (@ = =] Yo RS UPUPPRPRINt 95
0T S [ o] o T | PP 95
10.2.5. Output and OULPUL ENADIE.............ooo et 95
10.2.6. OUIPUL DIVE SErENGIN.....ceeeiiiiee et e e e e e e e e e e e e e e e e e e e e e e e aaeaenes 95
10.2.7. Weak PUll Up @nd PUIl DOWN.......uueiie e e e et e et e et s e s e e e e e et e e e enaeaeaaaaaees 96
10.2.8. PeriPNEral SEIECH.......eueeeiiiiiiiie et e e e e e e e e e e e s e e s bbb e aeeeeeaaaaaaaaeaenes 96

L0 P2 TR [0 (=T 4 U o RPN 96
11, GENETaAl PUMPOSE TIMET ..ottt ettt e e e ettt e e e et e e e e e n bbbt e e e e e bbb e e e e e e e e e e e e e eaeaaeaaaaaaaaans 97
L I 2= 11 (= PP 97
PR I R 2 (e 53 (Y = T o TP RPPUPPPPPPPPPPIN 97
P I O O PUPUPPPPPPNt 97
1103, RTCCDV ettt ettt e e e e ettt e e e e s et e e e e e e aatee e e e e e astaeeeeeeanstaeeeeeanstanaaeaaaaaeaaaaaeaeeeeeeeeeees 98
S I R O O PRSPPIt 98
11.2. Details Of OPEIratioN..........coceiuiiiiieeeeeeeeee et e e e e et e e e e e e e eeaeeeeeeeseeeeatasrasaaaanas 99
2 T =1 o Yo [ I 1= | = o PP USSR 99
11.2.2. CONfIQUIATION. ...t e e e e e e e e e e e e e e et a e e e eeeeeaeeaeeeesesaaasansssaaaaaaaaaeees 99
11.2.3. GENEral PUIPOSE TIMEI ... ...ttt e e e e e e e e e e e e e e e e e e e e e e e e e ssta e e aeeeeeennnas 99
11.2.4. ACCESS GPT REGISIEIS. ... ittt e e e e e e e e e e s eeeeeeaeaaeeeeesaeaaannssrennes 99
11,25, GPT ClOCK. ...ttt e e e e e e ettt e e e e e et e e e e e seabaeeeeeeebbaeeeeesastaeeeeeesassssessesesnnnsenes 99
11.2.6. General PUrpose TimMer MOGE........oooiiiiiiiieiiiiie et 99
L 141 PRSP PPRSPRPPPP 100
L2 TR 2 =T 1 Y P PP 100
L I B =T 1] (=T 1Y =T o TP PP OPPPPRP TN 100
L I - R OUPPPUPPPPPPPIRS 101
T2.1.3. TAPRD. ...ttt ettt e e e ettt e e e e ettt e e e e aateeeeee e e R taeeeeeaattateeeeaanteeeeeeeaantaeeeeeeeennrnnnnnnnes 102
L I T N O 1 PSP PRPPP 102
12,15, TACCOCTRL. ...ttt ettt e et e e e e ettt e e e e s s teeeeaesaasteeeaaeaanteeeaeesasteeeeeesansesssssssnnsnnnnsnnnnnns 102
2 I T 7 [ I S 102
L I 7 @ O I PP PRPPPPTRPT 103
2 IR TR 7 @ 2 I S 103
12.1.9. TACC2CTRL . ...ttt et ettt e e e e ettt e e e e et a e e ee e e e et aeeeeessesbaeeeeeeasssssssssssssessssesnnes 103
12,110, TACC2CTR ..ttt e ettt e e e e et e e e e e et b e e e e e e s sbtaeeeeeaaabsaeeaessastaeeeeeeassssssssssnsssnnsrnnnnns 104
L O (O @ T2 I OSSOSO 104
L I A N O 0T O I SRS UPOPRPPPUTPPRPS 104
I B T N 7 7 1 @ I 104
12,114, TACCACTR ..ttt e e e e ettt e e e e et te e e e e e eastaeeeee s e steeeaeeaasssaeeeesaasseeeeeesansssssssssnnssnnnnnnnnnns 105
L I R T N 7 0 2 I 105
L I L T N 7 0 3 I SO PRPPP 105
L I A 1N 0 2 I 106
12,118, TACCHBCTR ...ttt ettt e e ettt e e e e ettt e e e e saateeeeaeaaasteeeeeeeanteeeeaesssteeeeeesansseesssssensnennnnnnnnns 106
L I S TR N O O 4 O I 106
12.1.20. TACCTCTR ettt ettt ettt e e e ettt e e e e ateeeeaeeaasteeeeeeeanbeeeeeesanbeeeeeeeanseessssnsennnnnnnnnnnnn 107
12,120 DT GADCT L.ttt e ettt ettt ettt e e ettt e e e e et e e e e e e eaba e e e e e e saataeeeeeesasbaeeeassasssasssssssssssssssssnnnnes 107
12.1.22. DTGADLED ..ottt e e e et e e e e ettt e e e e s aabaeeeeeeeeataeeeeeeaabssaeaeesasssssssssssnesnnnnes 107
I T B B K €7 O = TSP 107
LI B B € 7 O I OO POPPPPPPPPPRPPS 108
12.1.25. DTGATLED....cc ettt ettt e e ettt e e e e ettt eeeesaataeeeaesssteeeeeeeasssaaeaesaasssssnnssennnrnnnnns 108
LI T B 7 B I 5 T 108
L A B €7 O I PRSPPI 108
12.1.28. DTGAZLED.....coi ittt e ettt e e e ekttt e e e e s bte e e e e e sastaeeeaesasteeeeeeaanseseeaesaansesssnennnnnnnnnnns 109
A T B €7 I 5 TS 109

-5- Rev 15-July 21, 2017



active-semi’ PAC5223 User Guide

Solutions for Sustainability Power Application Controller
(P2 T R 0 17N T PSPPI 109
I o B B B 7 | = T UPRUPPPPPPPRt 110
12.1.32. DTGASBTED. ...ttt e ettt e e e ettt e e e e et ae e e e e e eaateeeeaeeastaeeeeeaanseaeaeesansssneseeeeeeeennnsnnnnn 110

12.2. Details Of OPEIatioN.......ccoii it e e e e e e e e e e e e e e e e e e e e e e e e e eaaans 111
L2 T = 1 (o ol [q B T- o | - o o FO PR 111
12.2.2. CONTIQUIATION.....coii it e e e e st e e e e e ettt e e e e e e st b e e e e e e snnteeaeeaaeaaaaaaaaaaaaaaaaens 111
12.2.3. TIMEE A BIOCK. ...ttt ettt e e e e sttt e e e e et e e e e e e nbee e e e e e sntaeaeeaeeaeaaeas 111
L T {3 T S PETR P 111
12.2.5. REQISIEr UPAALE.......uuiieiiiiiiiiiiee et e e e e e e e e e e e e e s e e s e aaabeseaessaneeeaeenes 112
12.2.6. TIMEE MOAES......cc i i ettt e e e et e ettt ettt e eaeeaeaeesa s s nseastsaaeaeeeetaaaeeeeesssasaasnsssssnsnnnnnenees 112
12.2.7. SiNGIE SNOt MOGE..... ..ottt e e e e sa bttt e e e e s bteee e e e sanbaeeeeeeaneeennnes 112
12.2.8. INPUt ClOCK AN Pre-SCaler........cooiiiiieiii ettt 112
12.2.9. TiMer SYNCAIONIZAtION. .......coii it e e e s s e e e e s aaneeaeeeeeeees 112
12.2.10. PWM/COMPAre UNIES......ooiiiiiiiieiiiiiiei ettt e e e e e sttt e e e e e e e e e e e e eeaaaaannnsenerneeeeeeaeeeenees 113
12.2.11. Timer and PWM/Capture INterrupt...... ..o e e eeeeeanes 114
12.2.12. Dead-TimMe G NEIALO ........ . ettt e e e e e e e e e e e e et ee e et e et aeaaeaeaeeeasaaaannnsnnennenennes 115
12.2.13. PWM Output and Capture Input Pin Selection.............cccccviiiiiiiiiiiiiieeeee e 117

L T 11141 = T 118

1S TR I =T 1 (= S 118
1S T8 R T =T 115 (= Y, = o N 118
L 20 7 1 =1 2 I PP 118
(B TR IR TR 1 =1 o =L S OO PSP PP PP PPPPPPPPP 119
LB TR T 1 = O I S PP P PP PPPUPPPPPP 119
L Tt O T I =1 0L I S 119
G Tt G T I =1L I PP 120
G TRt O A I =1 @ O I P 120
G Tt I T I =1 O O I PP 120
TR IR TR I =17 02 @ I S 121
T 0 T I =T 052 O I o S 121
T O I =1 T I 121
L TR I 2 I =T 0 T O I o S 122
(TR T I 1= 1 OO PUPRP PP 122
131,14, DTGBOLED.....coi ittt ettt e e ettt e e e e ettt e e e e e s taeeeaesabteeeeeeeanbeeeeeeeaansessenenennnnnnnnn 122
13115, DTGBOTED. ..ciiiiiiiiie ittt e ettt e e et e aaeeeeeessesanssnbessaeaneeaeaaaaaeeeeeeeeeeessnnnn 123

13.2. Details Of OPEIatioN...........eiiiiiiiiiiii et e et e e e e s ettt e e e s abbe e e e e e e e eeeeeeeeeeeeeeeeeeeees 124
LB T2 I = 1o o2 [ I =T = o o PR 124
13.2.2. CONFIGUIALION. ...ttt e e ettt e e e e ettt e e e s s bbbt e e e e s anbbeeeeeeaanrbannes 124
G T T I {0 =Y g = =] o Yo PR 124
L0 S 13T S OUPPPUTPPRPPPS 124
LR I T = To 153 (=Y U] o o =1 =SSP PPR 125
13.2.6. TMEI IMOAES. ...ttt ettt et e e e e e e e e s e e e aaabtebee e et eeeaaaeaeeaaeeeaaeaesnnnaaaaaaannes 125
B I S 11 o | LTS T 1/ o o = PR 125

13.2.8. Input CI

(o Te AN g Lo I e (=R or= [T 125

13.2.9. Timer SYNCRIONIZAtION..........c.c..uiiiiiieieeceeee e e e e e e e e e e e e e e e e e aanan s 125
13.2.10. PWM/COMPAre UNIES.....ceeiiiiiiiiiiieiii ettt e e e e e e e e e e e aaaaa e e e e e e e e e e sbba e e e eeeeerannns 126
13.2.11. Timer and PWM/Capture INterrupt...........ooiiiiiiie e e 127
13.2.12. DEad-TIME GENEIALON . ......uutiiiiiiiiieiee e e e e e e e s ieeee e e e e e e taeaeeeesassa s saetesreeaeeereeeaeeeeessnnaaeeeeeessnnnnns 128
13.2.13. PWM Output and Capture Input Pin Selection.............coooiiiiiiiii e 130

L 112 T SR 131
T TR =T 1 Y PO PP PTPPPP 131

14.1.1. Registe
14.1.2. TCCTL.
14.1.3. TCPRD
14.1.4. TCCTR

017 = o SOOI 131

-6 - Rev 15-July 21, 2017



active-semi’ PAC5223 User Guide

Solutions for Sustainability Power Application Controller

1 I T 01X 01O I RSP SPTPRRRR 132
I T 1 01 0L O I SR 133

1 I 1 0% O I PSR 133
I T 012 O I SR 133
T4.1.9. DTG OCT L cuuttiiiee e ieiteiee e e e ettt e e ettt e e e e ettt e e e e e eatbaeeeeeaasteeeeeeessbaeeaaesansseeaaeessssseeaesansssssssensnnnnnnnnns 134
I 0 T T T 0 S 134
e R T I = 0 S 134
14.2. Details Of OPEIAtiON..........uuiiiiiiiiiii i e e e e e e et e e e e e e eaeeeeeesaeeeeeeeeeaaaaaaeaaeeeaanas 135
L T = o Tod [ - To | = o  F RSSO PP 135
L O7o 14 ile U1 =Y (o] o FO PP URP 135
L T I {0 =Y O =1 o o SO 135
L T 10T O RSORPPPPPPPPPPPRS 135
14.2.5. ReGISIEr UPAALE....cco et e et e e e st e e e e s aenas 136
T I {0 =Y 1Y o T [ SRR 136
14.2.7. SINGIE SNOt MOGE. ... .ot e e s e e e e e 136
14.2.8. INput CIOCK @Nd Pre=SCaIEN.........ovieiiiiii e e e e e e e e e e e e e e eaara s 136
14.2.9. Timer SYNCIONIZAtION. .......co ittt e e e e e e e e e e e e e eeeennnns 136
14.2.10. PWM/COMPAre UNIES......eeiiiiiiiiiiiiiiie ittt e e e e e e e e e e e e e e e e e e e e e e eeeraaans 137
14.2.11. Timer and PWM/Capture INtEITUPDL..........oooi i 138
14.2.12. DEad-TimeE GENEIATON........uiii ittt s bt e s bt e s ea bbb e e e e e e e e e s e annnnees 139
14.2.13. PWM Output and Capture Input Pin Selection.............ccooviiiiiiiiiiiiiieeee e 141
1T 115 0= 0 PSRRIt 142
LK TR R 2 =T 1 Y PRSP 142
(S TR I O =T 5] (=T 1Y = o PP PURP 142
L0 0 L O I SR UOPPRP 142
(TR T 1 | o PSR SUOPPIRS 143
LT T 1 L O I o PR PTUTPPR 143
LTI T 1017 0 1 PP PUPPPPPPPPRR 143
TR T L0 0L I SR 144
LS T 1 102 O I USRS 144
TR T 102 O I SR 144
(RS TR IR TR 1 €15 10 [ PSS ORPPPRTPPT 145
15.1.10. DTGDOLED. ... ..ttt e e ettt e e e ettt e e e e s nte et e e e e anse e e e e e sansseeeeeeaannn s 145
15,111  DTGDOTED. ... .ttt e et e e e e e e e e e eab b e e e e e e e aaaeeeeeseanseeeeessnnnnnns 145
15.2. Details Of OPEIatioN..........coii i e s st e e e b e e e e e e e e e e e e e e e e e e e e e e e eeeees 146
BTV I = 1o Ted [q =T = o o PR 146
15.2.2. CONFIGUIATION. .....eiiiiiiiee ettt e ettt e e e e sttt e e e e s ab e e e e e e s abbeeeeeeaanrnnnnes 146
LR T I {0 =Y o 10 o o OSSP 146
LRIV T 13T OSSO UPPPRPPPR 146
15.2.5. Re@iSter UPAate...... .. o ittt e e e e e e e e e e et e e e e e eeeennan 147
15.2.6. TIMEI IMOAES. ...ttt et et e e e e e e et e e e e aaabtete e e et eeeaaaaaaeaeeeeeaeeesnnnaaaaaaannes 147
15.2.7. SiNGIE SNOt MOGE...... .ottt et e e e st e e e s s natee e e e s e nnneeeaeaaeeeeeeas 147
15.2.8. INPUL CIOCK AN PrE-SCalEN.........cc it e e e e e e e e e e e e e e e e e e e eaaaas 147
15.2.9. Timer SYNCRIONIZAtION..........c.c..uiiiiiiiiieieee e e e e e e e e e e e e e s e s e aanaa s 147
15.2.10. PWM/COMPAre UNIES......ueiiiiiiiiiiee ittt e e e e e e e e e e e e e e e e e e e e e et e e e eeeeernanas 148
15.2.11. Timer and PWM/Capture INterrupt...........ooviiiiiiee e 149
15.2.12. DEAd-TIME GENEIALON . ......uutiieiiiiiieieeeee e e i e e iee et reeeeetaaaeeeesassaaa s neeraeeaeeereeeaeeeenssnnaeeeeeeessnnnnns 149
15.2.13. PWM Output and Capture Input Pin Selection.............coooiiiiiiiii e 151
16. FLASH MemOry CONIIOHET ..ottt e e e e e e e e e e e e e e e e e e e e eeeaeas 152
L R =T 1 Y PP PPT R PTPPPP 152
I B =T 13 (=T 1Y =T o T PO PP OPP PRI 152
16.1.2. FLASHLOCK . ....ceeii ittt et e e e ettt e e e e ettt e e e e sstaeeeaeeanstaeeeeeaastaeeaaesaastseeeeesanssaeeeeeaanssnnnns 152
I T 10 1 [ I SR 153
16.1.4. FLASHPAGE ...ttt e e e e ettt e e e e s ntt e e e e e e asteeeeeseantaaeaeessanternnnnns 153

-7- Rev 15-July 21, 2017



active-semi’ PAC5223 User Guide

Solutions for Sustainability Power Application Controller
16.1.5. FLASHPERASE . ... ..ttt ettt e e e e e e e e e e e e e s e e nteeeeeeeeeeaaaaeeeeeeaaaaaaeeeeeeennan 154
T6.1.6. SUVD A C CES S . ...ttt e e oo oo e oottt ee et e eeaaeeeeeeaa e e nennannae et eeeeaaaaeeeaaeaaaaaaaaaeeeanas 154
g A I NS A 1 I PSP 154
16.1.8. FLASHBWRITE. ...ttt ettt e e e e e e e e e e e e e e e nnneeetneeeeeeaaaaaaeaeeaaaaannns 154
16.1.9. FLASHBWVDATA. ..ottt ettt ettt e e e ettt e e e et e e e e s sste e e e e e sssaeeeaesanssaeeeeesanssseeeesansssaneaeaannnnas 155

16.2. Details Of OPEIAtiON..........uuuiiieiiiiiiiee et e e e e e e e e e e e e e ee e e e e e e eaate e e e e aeeeaaaas 156
LS T2 IR =1 o Tor (q I = o = o PSRRI 156
16.2.2. CONFIQUIATION. ... ..ttt e e e e e e e e e e e e e s ettt s s e e e e eeeeaeaaeeeaessaaasansenbrassneeeeeeeennes 156
16.2.3. FLASH MEMIOIY....ooiiiiiiiee ittt et e e e e e e e ettt e e e e e e aaeeeeeesessa e ssnb b s s anseeeeeaeaaeeeeesaaaaanns 156
16.2.4. Writing to FLASH Controller REgISIErS..........oiiiiiiiiie e 156
16.2.5. FLASH Walit STat@......eeeiiiiiiiiiiee ettt e e s 156
16.2.6. FLASH Page EraSe......cooi ittt s e e 157
LS T 1 (S (o B ] o O 157
16.2.8. Buffered Wite t0 FLASH. ..o ettt e e e e e e e e e s e e e e e e e e e e e eeeeennan 157
16.2.9. SWD Debug ACCESS DISADIE.........eeiiiiiiiee e 158

17. ADC and AUTO SEQUENGCER. ... ittt et et e e e e e e e e e e e e e e aaeeeettnn e aeeeeenennnns 159

0 O (=T 1 = TSP PPPPPRRPN 159
A0 O R =T 153 =Y g 1Y =Y o PR USOPPPPPPIR 159
LA 7 =/ U 2 I USRS 160
L TR T Y 16 ) N I PP PP PTT R UOPPPPPPPRN 161
LA 3 L SRR SUPPPRRRP 162
20 T L ] USSP 162
2000 L L | O SRR 163
2000 T A T L USSP 164
A0t T N 1 USSP 165
A0 T RN (OSSPSR 165
2000 T TR N e USSP 165
00 0t B T s OSSPSR 166
LI A NS 10 USSR PRPPP 166
LA I B T N 0SSP SUUUPPPRPN 166
LA I B NS 10 X TSRS 167
LA I R T NS 10 TSP SUPPPPPRR 167
LA I LT NS 10 7 SRS PRPPTRT 167
2000 O B A N 0] SRR 168
200 Tt B TR N 0 T OSSP 168
A0 O TR N 0] £ TSR 168
2000 T O TR T T USSP 169
A0 2 T 0] P 169
A I T USSP 169
LA I 0] PSPPI 170
L AR I N T O I SRR 170
LI T N Tt 1O PSSP 171
170,26, ASTRO. ... eeeiiee ettt ettt e e e e ettt e e e e et b et e e e e et eaeeee e e ettt teaeeanteeeeee e e beateeeeaanraeeeeeeaanrentnrnnnnes 171
LA A N 1 S T PSSP 172
LI T NS Tt I PP PURRPPPPR 172
L R N 1 PSPPSRI 172
T7.0.30. ASTRZ...cceeeeeeeeeee ettt ettt ettt e e ee e e e e e e e e e e — et ———————eeataaaeeeeaeeaaa e antntrattrearaaaaaaeaeeaaaaaaaaaaeenes 173
00 T T N T OSSPSR 173
A T N 1 RPN 173
A0 R TR SOOI 174
A 7 S L P 174
A R 1T N ST PSSP 174
LIRS LT NS Tt 1 TSRS SUPPPPPPR 175
LI T A N 1 T PSSR 175

-8- Rev 15-July 21, 2017



active-semi’ PAC5223 User Guide

Solutions for Sustainability Power Application Controller
A T 1 TR N 1 SR 175
A 1 TR N S USSP 176
A0 T LT N RPN 176

17.2. Details Of OPEIatioN.......ciii ittt e e e e e e e e e e e e e e e et e e s asa e e e st e e enran s 176
L7 T = 1 (o Tod [ I T=To | - o  F OO PPPPPR 176
17.3. Details Of OPEIAtiON..........uuuiiiiiiiiiiiie et e e e e e e e e e e e e e ee e e e e e e e et e e e e aeeeaaaas 176
17.3.1. Basic ConfiguIatioN............c...uuiiiiiiiiiii e e e e e e e e e e e e e e e e e e e eaaraaas 176
17.3.2. ADC, Autosequencer and EMUX...........ouuiiiiiiiiii ettt e e e e e e e e e e e e e e e 177
LA T T O [Tt Q7= 1 1] T R PR PPPPPPR 177
0 T LU SPPN 178
2 T T L USSP 178
17.3.6. AULO SEQUENCEN ASCO, ASC T ...ttt e e e e e e e e e s e e et ee e e e e e e e e eeetan e e eeeeeeennnns 178

L TR O 183
RS TR TR =T 1 Y PP RPT PP 183
< TR I O =T 1] (=T 1Y =T o TP PRSP PPPPPPTTN 183

LS TR 17 O 1 L TP SUPPPPPRPS 183
S TR I TR 1 O 1 6 1 U 183

LS TR T 1 O 1 TSRS SRR 185

LS TR TR 1 0 1V @ I P 185
18.1.6. I2CIMRXDATA . ..ottt ettt ettt e e e ettt et e e e e e bttt eeeeeastaeeeeeeasbeeeaeeeansteeeaesantteeeeeesasssssenenennnnnnnnes 186
18.1. 7. I2CIMTXDATA. .ttt ettt e ettt e e e ettt e e e e ettt eeeeeaanteeeeeeeasbeeeeeeeanseeeeeeeaanteeeeaeeaansebnrnnnnns 186
S T G T 1 @ = U SRR 186
RS T S 1 O I 7 N 186

RS T O LT 1 O I I 7 PPN 187

< Tt 0t B O 1 7 3 L 187
LRSI 1= = 1S3 ) O o 1= =1 o o N 188
LRI I = (o Ted [ =T = o o O PSP P PP 188

R I ©7o ] o1 To 11 ] =1 1 o] o USRI 188

LS 0 T 17 O PRPRUPPPPPPPIS 188
R T L O @ o Yo = T=Y 11T U 188
18.2.5. 12C AdArESSING. ... ..ttt ettt e e e e e e e e e e e e e e b — e e e eeeetaaaaaeeaeeaa e abab—araeaearaaan 189
18.2.6. 12C Master Read TranSACIONS. ........cuuiiiiiiie ittt e e e s 189
S TR N 192
LS TR I 2 =T 11 T PRSP 192
(RS R I O =T 5] (= 1Y =T o PRSP UURP 192
19.1.2. UARTRXTXIUART DL L. ittt ettt e e e e e e e e e e e s e s s sae e e e e e eaaeaeeeeessaaannnrnnnan 192
19.1.3. UARTIER/UARTDL _H. ..ottt ettt et e e e e e e e e e e e e e st ee e e e e e e e aaaeeeeeeaanes 193
S TRt T U 7 o O PPN 193
S TR T U 7 o 1 0 PSRRI 194
S BRI TR 7 11 ] 194
LS TR I 0 T 194
RS TR IR T o RS T SR SURSR 195
S BRI TR 7 o O I 195
19,110, UARTIERZ. ...ttt et e et e e e ettt e e e e n ettt e e e e s ntaeeeeesanssesesnennennnsnn s 196
S R O 7 o | 196

S TR 0t 2 U o 0T I PP 196
S TRt 0t 1 R U o o P 196
S T O U g 1 I SOOI 196
19.2. Details Of OPEIatioN...........oiiiiiiiiiii et e e et e e e e e bttt e e e e e e e et e eeeeeeeeeeeeeeees 198
RS I =1 LoTed [ =T = o o O PP 198
19.2.2. CONFIGUIATION. ....coiiiiieteiie et e et e e e e s bt e e e e s s bbbt e e e e s abbee e e e e s anrnnnnes 198
RS0 T U - O PPPPUUPPPPPPPIS 198
19.2.4. UART CIOCK Rate SEttiNG.......vveiiiiiiiiiiie ettt e e e a e e e e e e e e e aaaeas 198
RS I T B T = IR 11 T [ TP PURPPPRR 200

-9- Rev 15-July 21, 2017



active-semi®

Solutions for Sustainability

PAC5223 User Guide

Power Application Controller

LRSI G R 1@ B Y=Y 1o SO 200
19.2.7. Error Checking on Received Data..........ccooiiiiiiiiiie e 200
{1 O = 10T o] o o= PP 201
24 g R =T 153 Y PR 201
{0 It I =T 1S3 (=Y =T o PRSP T 201
P20y 1@ L 07 =T 0 I ST 201
20.1.3. SOCBECFG......tiiiittei ettt a bttt eaa bt e e bt e oo a bt e e s b et e e sa b et e e b et e e e n e e e e e e e e aa e 201
20.1.4. SOCBCLKDIV ...ttt etttk et e e b bt e e bt e s an b et e st et e e st e e e s be e e e anbe e e e e e e e e aans 202
20.1.5. SOCB ST AT ...ttt ettt ettt a et et b et e e aa bt e e bt e e e b et e e bt e e bt e e e e e e e e e e an 202
20.1.8. SOCBECSSTR......eeiiiiiiie e et ee et e e ettt e et e e e asteeeanteeeeasaeeaanseeaeanseeeanseeeeanseeeanseeaasseeeanneeaaaeens 203
20 g S T L7 SRR 204
P20 g TR T L0 | B SRR 204
20.2. Details Of OPEIatiON........coii it e e e e e e e e e e e e e e e e e e e e e aaaeaas 205
PO B = (o Tt Q1= | =1 o O PP PUPROPPPPPPR 205
20.2.2. CONFIGUIAION. ..ottt e e e e e et e e e e s b b e e e e e e aab b e e e e e e anbreeeeees 205
L0 IO L O = Ty To o T TSRS PPPRRRR 205
20.2.4. SOC Bridge Clock Rate Setting........ccuuviiiiiiiiiiiiie ettt 205
20.2.5. Enable and Setup Of SOC BriAgE........cccuueiiiiiiiiiiiit et e e ettt e ettt e e s seeaae e e e s snsseeeaesnnnnneeeanens 206
20.2.6. SOC INTEITUPL. ...ttt e e e e e e e e e e e e e s et a b e e e e e eeeeaaeeeeessaasaaasssbesasraan e eeeeas 206
20.2.7. SOC Bridge ProfOCOL.........ccoiii ittt e e e e e e e e e e e e et e e e e e aaaeaeaaeaeaeenes 206
20.2.8. Reading from SOC BriAQe........ccoooieiieiiiieie ettt e e e e e e e e e e e s e e aaae e e e e e e e e st e e eeaeennnaan 206
20.2.9. Writing 10 SOC BriAGE. ... ueeiiiiiiiiiiie ettt e e e e ettt e e e s sttt ee e e e sanbeeeeeeeanseeennennnnnes 206
22 RS 1 SRS 207
2 T (=T 13 (T PSPPSR 207
P2 I I B =T 1 (=T 1Y =T o RPN 207

22 g S | [ USRS 207

2 g e TR 1 (7 LSS SURR 208
21.1.4. SPICLKDIV ...ttt ettt et e e e bt e e a bt e e e b et e e nee e e eabeeeenee e e e e s e e nnbbbeeeeeeaeeens 209

P g BT 1 1 USRS PRSI 209

P2 I T G TS (0201 I o O PSP UPTTPPPN 211
2007 SPID ettt e bt e e e e et e b e e e e e e e 212
27008, SPHINT _EN. .ttt ettt e e e st et e e s et e e s b et e e abbe e e sbn e e e nne e e snneean 212
21.2. Details Of OPEIAtiON......uuiiiiiiiiiie et e e e e aee e e e e e s e s e e e s aa e e aeeeenrr e aaaaaes 213
WA I T = o T QI 1T | =1 o R PUPROPPPPPIN: 213

WA I O o o1 T ] =1 1T o TP RRP 213

2 2 T | USSR 213
21.2.4. SPI ClOCK Rate SEHING.....ccci ittt e e s ee e e e eaneeees 213
21.2.5. MASEEr SIAVE IMOGE...... ...ttt e ettt e e e e s bttt e e e e eaab b e e e e aeeenneanbbbrbee 214

A I T O [ Tor Qo = T T o = 1 7SS 214
21.2.7. SPI Early Data TranSmit....... ...ttt e e e e e e e e e e e e e e e e e e e aaaaaeeeaaaaaaeaaaeee 214
271.2.8. Data FOIMAL.......oo i e e e e e e e e 215
21.2.9. Chip SelECE SEHINGS....ci ittt et e e e e sttt e e e e assbeeeeeesanntaeeaeeeasansrennne 216
21.2.10. Auto Retransmit Data WOrd............ooooiiiiiiiiiiieee et e e 216

2 e I I Yo T o B = 2= Tod 1 Y/ o T [ 216

A I | e I o (=14 0 o) SRR P OSSP 217
O B TS = o S USPPPPRERR 217
22. MUItI-MOAE POWET IMANAGET ... .. ittt e et e e e et e e e s s bttt e e e e e bt e e e e e e e e eeeeeaaeeaeaaans 218
A T (< To 13 (T PRSP 218
P2 I T =T 1 (=T 1Y =T o T TR URPP PP 218
g I N S I SRS 218
20y G TR I 1 |5 OSSPSR 219
g B SV 1 o |5 P PURURRP 219
2 T TR T (O I TSRO 219
P2 T G T AT S I/ I ST PPRRPP 220

-10 -

Rev 15-July 21, 2017



active-semi®

Solutions for Sustainability

PAC5223 User Guide

Power Application Controller

0 T s T N S SRR PPPPPPPPP 220
2 R TR 1Y 1 SRR 221
2 I TR T USRS 221
2 I O 1 R PPPPPRt 221
23. Configurable ANalog FRONT END.......ccoiiiiiiiiiiiii ettt e e e e et e e e e et r e e e e e e eaaaaaaaaaeaans 223
20 Tt B = To 153 Y PP UPTR 223
22 Tt P T =T 15 (= /=T o R 223
2 s 1 @ O @1 ol €7 [ L0 PR OTPPRRN 224

P T I TS 1 @ L O @1 €7 @ L PRSPPI 224

P22 Tt I S 1@ L O @] = © 7N 1 PSSR 226

P22 Tt B TS 1O L O @] o €N X PSS 226

122 TRt TG TS T L O @ N S 228

122 Tt B AT L O O] € @ L S 228
23.1.8. SOC.CFGAIOB.......ceeieieiee et e et e et e e ettt e e aaee e e amte e e e aseeeeamaeeeaaseeeeaseeeaseeeeanseeeasseeeanneeeaanneeens 230

P22 Tt I TS 1O L O O] N 4SS 231
23.1.10. SOC.CRGAIOB.......cceieeeeee ettt e e e et e e e e ettt e e e e s e bt aeeaeesastaeeeaesastaeaaessanseseeaesansseneaaesansenes 232

22 e I T 1@ L O @1 €7 [ L SR SUPPPPPRR: 233
T I s 1O T O 1 (€ | S PPPPRNE 234
T I B T 1O T O o | 7 SR PUPSPRPPRN: 234
2 I s T T O I N 5 O UPPPPPUPPPPPPN: 234

P2 T I S TS T T O I N 2 P PUPPPPRUPPPPPPNS 234
23.1.16. SOC.ADCSCAN. ... ittt e et e e et e e et e e ettt e e aaaeeeaasaeeaaseeeeaseeeeanseeeasaeeeanteeeansseeeansneeaaaans 235

2 B I S T T O 10 | i OO PPPTPPPPPPPRt 235

P22 TRt B TS T T (@ I 1 O 235

P22 T TR TS 1O T O o (@ 5 172 IS 236
23.1.20. SOC.DOUTSIGO. ... uteeeeiuteeeetieeeatee et e e ateee s eteeeaaseeeeaaaeeeaanseeeaasseeaanseeeaanseeaanseeeaanseeeannnnnnneeaeaans 236
23.1.21. SOC . DOUTSIG ..ottt ettt e ettt e et e e e s e e e ameeeeaaaeeeeamseeeaaneeeeanseeeaanseeeannnnnnneeaeaans 237
23.1.22. SOC.DINSIGO.....cceeiittiiiee e ittt e e ettt ee e e e et eeeeeasstaeeeeesaaseaeeaaesasaeeeaesaassseeaaesansseeeeesaansensssnsssnnnnns 237
23.1.23. SOC.DINSIG T .. eiiieeiitiiiee e et e e e ettt e e e e ettt e e e e sasteeeeeesaastaeeaeeaaataaeaaesaasseeeaaesanssaeeeeeaanseesssnsssnnnnns 238
A s T T @0 1 €1 1 I P PPPPPPPRt 238
23.1.25. SOC.SIGINTF ... eteeeee ettt ettt ettt e e e e sttt ea e e s bteeeeeeaantaeeeeessstaeeeeesansbseeeeeeenesnsnnnnnnn 239
23.1.26. SOC.ENSIG... .. iiiiiie ettt e e e e e e sttt e e e e sttt eeeeaantbeeeaeeaantaeeeaessstseeaeesanstseeeeeeeeennnssnnnes 239
23.2. Details Of OPEIAtiON......ueeiiiiiiiiie it e e e e e e e e e e e e s e s st e e e e e e eanrraaaaaaes 240
WA T = (o Tt QI 1T | =1 o PSR PUPRSPPPPPIN: 240
A ©o 1T ] =1 (o] o RPN 240
23.2.3. Configurable Analog Front ENd...........coooiiii e 240

D T TR [ X I [ TSP PPPPPP 241
P2 G T I = (o Tt Q1= | =1 o O UPUPPOPPPPPPR: 241
22 T N @ IR N [ {0 S PPUPPPPPRPRt 241
23.3.3. AIO1, AlOO digital 1/Q MOGE.........ccueeeieee ettt ettt e e e et e e e e st e e e e e sstaeeeeessansessesneensnrennne 241
23.3.4. AlO1, AIOQ differential AMplifier MOE............uuuiiiiiiiiiiiiiiie e 242
23.3.5. AlO1, AlO0 ProtECHON. .....ciieieiiee e ettt ettt e e e ettt e e e s ettt e e e e sataeeaeessnsteeeeessantaeeenssnssnnnnnes 242

A N [ 1 TR [ PSPPI 244
220 T S I = o Tod 1q I =T | =1 o o S 244
A S N 1@ X N (@ SR PPPUPPPPPPIRE 244
23.4.3. AIO3, AIO2 digital I/O MOGE........cceeieeiie ettt et e eee e et e e e nee e e sntee e e e e nnneneeeeeeens 244
23.4.4. AIO3, AIO2 differential Amplifier Mode DAOS2.........couiiiiiieeeie et see e e e e e eenees 245

A R T N (O 1 N (@ 1 o) (= Tox 1[0 o N 245

DA BT (O 1 T [ SRR PPPPPP 247
A R T I = (o Tt Q1= | =1 o O PR PUPPOPPPPPPRt 247

W T N L@ LT [ T PPUPPPPPRPRt 247
23.5.3. AlIO5, AlO4 digital 1/Q MOGE.........ccueeiiiee ettt e e ettt e e e e st e e e e s sntaeeeeessnsessesnesannnrnnnes 247
23.5.4. AlO5, AlO4 differential Amplifier Mode DAODSA.........oeeeiiiiieieeeeee et 248
23.5.5. AlO5, AlO4 ProtECHION. .....ciiitiiiiee e ettt ettt ettt e e e sttt e e e s e st e e e e s sataeeeeeasnseaeeeessantaeeeeesnnssnnnne 248

-1 -

Rev 15-July 21, 2017



active-semi’ PAC5223 User Guide

Solutions for Sustainability Power Application Controller

22 T8 T N 1 1 TS 250
A N ST I = (o Tt QI E=To | =1 4 O PR UPUPPOPPPPPPR: 250

B2 T N L USSP UUUURR 250
23.6.3. AlO6 digital 1/O MOGE......cueiee ettt ettt et e e st e e e bt e e e ene e e s e e neeeaeeens 251
23.6.4. AlO6 Single Ended AMPIIfier MOE............uuiiiiiiiiiiie et 251
23.6.5. AIO6 ComParator MOE............uuueiiiiiiiiee ettt e e e e e e e e e e e eaeeaeeeeeeeaaaaeeeaaeenns 251
23.6.6. AlOB SPECIAI MOME.......ooiiiiii e e e e e e e e e e e e e e e e e e e e e e eabbaneeaaeeees 252
23.6.7. AlO6 Push BUtton IMOGE..........cocuiiiiiiiii et 252
A N [ © PP PRSP PP PP 254
A T = o Tt QI 1T | =1 o R PUPRSPPPPPIN: 254

2 T A N OSSR 254
23.7.3. AIO7 digital 1/O IMOE......ccei ittt e e e bttt e e e e e sbee e e e e e aaateeeeeraeebernnes 254
23.7.4. AIO7 Single Ended AMPIIfier MOE...........uiiiiiiiieeei s 255
A T T N (@ A @7 g o= 1= o] gl 1 o T [P 255
23.7.6. AlO7 SpPeCial MO ... oottt e e e e e e e e e e e e e e e e e e e e eeeenna e e e aeeees 256
AR T N [ 1 TSRO 258
PZAC R S T I = o Tod [Q BT = To | =1 1 o OO PPPRRPRRRPPIIN: 258
2B.8.2. ATOB.......ceeeee et h e h et e b e e e ea bt e b e e e ea bt e e e bt e e e e be e e e be e et e e aeeeaeaaa 258
23.8.3. AlO8 digital I/O MOGE......ccuuteeiiiiie ittt b et 259
23.8.4. AlO8 Single Ended AMPIIfier MOE..........cuuiiiiiiiieiii e e e e e e anaaas 259
23.8.5. AIO8 ComPpParator MOGE...........uuuieiiiiiiieee ettt e e e e e e e e e e e e e e e e e aaaeaeeeeeeeasaaaaaeaaeenns 259
23.8.6. AlO8 SPECIAI IMOTE......cceeiiiiiiiee ettt e e ettt e e e sttt e e e e e sbbeeeeeeeeeeeeeeeeeeaeenennnes 260

22 TR T N 1 1 SO 262
A e T I = (o Tt QI 1= | =1 RO PUPROPPPPPIN: 262

22 TR N 1 L USRS 262
23.9.3. AlO9 digital /O MOE.......ccei ittt ettt e e e s aab et e e e e aaabeeerbbabbbbbaae 263
23.9.4. AIO9 Single Ended AMPIIfier MOE...........ueiiiiiiiieee e 263
23.9.5. AIO9 Comparator MOE...........oouuiiiiiiiei et e e e e e e e e e e e e e e e st e e e eaaeeeenaas 263
23.9.6. AlO9 SPECIAI MOUE......cooiiiiiiiiieei ettt e e e e e e e e e e e e e e e e e e e e eebbaneaeaaeees 264
23.10. EMUX @NA ADMUX ...ttt ettt ettt ettt e st e e e st e e sa b e e s bt e e e smbe e e sabbe e e enbeeeaeeeesaannnnns 266
P20 T L0 T B =1 o o3 [q I =T | =1 o o PSS 266
28.10.2. EIMUX ..ottt ettt h e h e b e h et s b e e b et e s br e e e n e e e nnneena e 266
23.10.3. ADMUX ..ottt h e h et h e e e e h et e e et e e e e et e e e e e an 267
24 Application SPECIfiC POWET DFIVET ..........uiiiiiiiiiiiie ettt e e e e e e e e et e e e e e nnbee e e e e annreeees 269
O T (<o 13 (Y PRSP 269
P I B =T 11 (=Tl 1Y =T o PP 269
24.1.2. SOC.CFGDRVO.....coiiiitieiee ettt ettt e e e e bttt e e e e aa bt e e e e e e e b be et e e e e aabbeeeeeeeeeeeeeeeeeeennes 269
24.1.3. SOC.CFGDRV ..ttt e e bttt e e e e s bt et e e e e ab b et e e e e e aabbe e e e e eeeeeeeeeeeeennnes 269
g I ST @ O O o € L SRR 270
24.1.5. SOC.CFGDRQYT ..ottt ettt ettt ettt e ettt e e s et e e e bee e e bee e e abeeeaateeeaneeeeaneeeeanseeeaanbeeeaaaens 270
24.1.6. SOC.DOUTDRV.....coiiititie ittt ettt et e bt st e e e s b e e e e abbe e e sbe e e s abbeeesbeeesanbeeesabeeesanbeeesbenaaens 271
24.1.7. SOC.DINDRV ...ttt ettt ettt ettt s bt e e e e bt e e aa b et e e e ab e e e aab et e e bbe e e aabeeeabbeeesbeeeanreeeeas 271
24.1.8. SOC.ENDRV ... ..ottt h ettt a et e s bt e e ea bt e e et et e e aa b e e e st e e e e anb e e e anbeee e e e e aaas 272
24.1.9. SOC.PROT CT L. .etiititeittet ettt ettt ettt et be e e et e e bt e e et e e b bt e e st et e s b et e e sab et e sbbe e e snneeesnneee s 272
24.1.10. SOC.HDTCTL .ttt ittt ettt e e e e e st e e e et e e s b e e e s e e e st e e e e eeeeaas 272
24.2. Details Of OPEIatiON........coii ittt e e et e e e e e e e e e e e e e e e e e e e e e e aaaaaaaas 273
P T = (o Tt QI 1T | =1 o PR PUPROPPPPPIN: 273
A O o o1 T U] =1 1] o TR 273
24.2.3. Application SPecCific POWET DIIVET........oouiiiiiii ittt 273

24 3. ENHS1, ENLST ProteClioN........ceiiiiiiiiie et e e e 274
P T I = (o Tt Q1= | =1 4 O PR PO PUPPOPPPPPPRE 274
24.3.2. ENHS1, ENLST Prot@Ction.........ciiiiiiieiiiie ettt ettt e e eneeeeaees 274
244, DRLO LOW SIAE DIFIVET.......uiiiiiiiiiiiie ettt eetet e e sttt e e e e ettt e e e e s st e e e e e e ansbaeaeeesantaeeeeeeasbeeaeeasansteeeeees 275
P R = 1 o Tod [ I I = o | =1 o O PPPURPRURRTIN 275

-12 - Rev 15-July 21, 2017



active-semi’ PAC5223 User Guide

Solutions for Sustainability Power Application Controller
2 10 | { SO 275
24.5. DRL1 LOW SIdE DIV ... .. eeieiiiiiiieieieee ettt e et e e e e e e e e e e e e e aee e eeeeeeeaaaeeeeeaaaaannnnnsnnneeeeeeeaeeees 276
P T I = (o Tt QI T=To | =1 4 PO PR PP PUPROPPPPPPRE 276
T S SSSPRPPP 276
24.6. DRL2 LOW SIAE DIFIVET.......eiiiiiiiiiiiie ettt eetee ettt e e e e ettt e e e e e sttt e e e e e e snsteeeeeesanbaeeaeesansbaeaaeeannseeeeaees 277
P2 G T R = o Tod [ I I = e =1 o O PRPPRPRURRPIN 277
24.8.2. DRLZ.... . et e e e e e — e e e e e e e e b te e e e e e e et et e e e e e e ntaeeeeeaarreraaaeaaaaas 277
24.7. DRH3 High Side DIIVET........eiiiiiiiiiiiie ettt ettt e e e e et e e e e e ettt e e e e s st e e e e e e aaeaeaaeaaaaaaaeeees 278
O A TR = 1o Tod [ DI T= o =1 1 o OO PPPPPPPRRPPRIRS 278
A 0 | 1 TS 278
24.8. DRH4 High Side DIiVET ...ttt e e e e ettt ettt e e e e e e e e e e sa s st saaaaeeeeeeeaaaeaeeseeeeeessnnnaeeaeennes 279
P T I = (o Tt QI 1= | =1 o PSR PUPROPPPPPPN: 279
T 10 | o 7 S 279
24.9. DRHS High Side DIVET.... ...ttt ettt e e e e e e e e e e e e e et ee e e e e e e eeaaaaeeseeeeeeennnn e eeaaeeees 280
P e T I = (o Tt QI T=To | =1 o PO PP PUPROPPPPPPRt 280
e B B | £ TP 280
25. Arm CorteX-MO REEIENCE.........eeiiiie ettt e e e e et e e e e s et eeeeeensbeeeeeeennstaeeeeeannseeeens 281
24 70 I [0 (0T 0T { o] o 1P 281
2 T I T O =Y T RSP 281
25.1.2. About the Cortex-MO processor and core peripherals.............ccooiieeeeiiiiiiiicciiieeeeeee e 281
25.2. The COrteX-MO PrOCESSON........eiiii it e ettt et e e e e sttt e e e e e et e e e e e s nbe e e e e e e sbbeeeeaeaaaaaaaeaeeeeeees 283
25.2.1. Programmers MOEL.........oooo ittt e et e e e st e e e e e abaeee e e e nreees 283
25.2.2. MEMOTY MOGEL....ccoi ittt e ettt e e e sttt e e e e s bttt e e e e s asbbeeeeeeaasbbeeeeeeeeeeeeeeeennnnnnnne 290
25.2.3. EXCEPLON MOUEL.....coiiiiiiiiiie et e ettt e e e s eb et e e e e et e e e e e e anbeeeaeeeannees 295
25.2.4. FAUIt NANAIING. ... ettt e e e e e bttt e e e et b e e e e e e an b e e e e e e e anbeeeeeeaanne 301
25.2.5. POWEr MANAJEMENT......coi ittt e et e e e e e bbbt e e e s e b bt e e e e s s aabbe e e e e s anbeeeeeeaeeennnnes 302
25.3. The Cortex-MO INSTrUCHION Set... ..ot e e e e e e e e e e e e eaeeees 304
25.3.1. INStrUCtiON SE SUMIMIAIY.....ooiiiiiiii ettt ettt e e e e e e e e e e e e e e e e e e e eeeennan 304
25.3.2. INtrNSIC FUNCHONS. ...ttt et e e e e e e e e e e et et e et e e e aaaeaeeeenbnnaeeaaeees 306
25.3.3. About the Instruction DeSCrIiPIONS. ........uuuiiiii e e e 307
25.3.4. Memory acCeSS INSIIUCHONS . ......uueiiiie e e e e e e e e e et e e e s e e e e e aeeeeeeesta e eeennns 312
25.3.5. General data processing iNSITUCHIONS...........cocciiiiiiiieeeceeee e 319
25.3.6. Branch and control iNSTIUCHIONS.........coiiiiiiiiii et a e e e e eeaaas 331
25.3.7. MiSCellan€ous INSTIUCLIONS.........uuuiiiiiiiiiee e e e e e e e e s e e s e e e e e e aaeeeatea e eeeeeeennnan 333
25.4. CorteX-MO Peripherals. .........coooiiiiiiii et e e e e e e e e e e e e e e aaaas 343
25.4.1. About the Cortex-MO PeriPErals...........c.uuiiiiiiiiii e 343
25.4.2. Nested Vectored Interrupt CoNtroller.............oii i 343
25.4.3. System Control BIOCK..........coui it e e ba e eeeaee 349
25.4.4. SyStem tIMEr, SYSTICK ... ettt et e e ettt e e e e sbb e e e e s aabeeeeeaeeeenenes 356

P24 T Yo F- 1 10 0 =1 1o o PPN 360

-13- Rev 15-July 21, 2017



active-semi®

Solutions for Sustainability

PAC5223 User Guide

Power Application Controller

LIST OF TABLES

Table 2-1.
Table 2-2.
Table 2-3.
Table 2-4.
Table 2-5.
Table 2-6.
Table 2-7.
Table 2-8.
Table 2-9.
Table 2-10
Table 2-11
Table 2-12
Table 2-13
Table 2-14
Table 2-15
Table 2-16
Table 2-17
Table 2-18
Table 2-19
Table 2-20
Table 2-21
Table 2-22
Table 2-23
Table 2-24
Table 2-25

Table 3-1.
Table 4-1.
Table 5-1
Table 6-1
Table 7-1
Table 8-1
Table 9-1.

Table 10-1.
Table 11-1.
Table 12-1.
Table 12-2.
Table 13-1.
Table 13-2.
Table 14-1.
Table 14-2.
Table 15-1.
Table 15-2.
Table 16-1.
Table 17-1.
Table 17-2.
Table 17-3.
Table 17-4.
Table 18-1

Table 19-1
Table 20-1

. Watchdog Timer Register Map
. GPIO Port ARegister Map.........ccccceeveeeeeiiiiiiccciiinn,
. GPIO Port B Register Map........ccccceeveevieeeeeiiiiiiicnns
. GPIO Port C Register Map........cccceeeevveiiecciiivieeee,
GPIO Port D Register Map.......ccccceevviiieeiiiiiiieeeeees
GPIO Port E Register Map.........cccccceeevniiieeeeennnen.
General Purpose Timer Register Map
Timer A Register Map........ccccoviiiiiiiniee,
Timer A Signal to Pin Mapping..........cccccevvieeeeenns
Timer B Register Map..........cooviiieiiiiecee
Timer B Signal to Pin Mapping........cccccceveveeeinnnnnn.
Timer C Register Map..........cccovvvveviiciiiie e,
Timer C Signal to Pin Mapping........cccccoevveeeeennnns
Timer D Register Map.......ccccceeeeeeiiiiiiieiiieceeeiii,
Timer D Signal to Pin Mapping..............cceeccuvnnnnns
FLASH Memory Controller Register Map
Register Map — EMUX........cccooiiiiiiiiiiie
Register Map — ADC.........occueiiiiiiiiiieee e
Register Map — ADC Auto Sequencer 0
Register Map — ADC Auto Sequencer 1
12C Register Map.........ccueeeiiiiiiiiiiiiiee e
. UART Register Map........ccccouvimiiiiiiiiiieie e
. SOC Bus Bridge Register Map........cccccceeeveeeennnnnn.

Embedded FLASH Register Map..........cccccovviieeeenn.
ROM Register Map.........coocveeeeiiiiiiiiieeiieeee e,

System Clock Control Register Map

FLASH Memory Controller Register Map

Watchdog Timer Register Map

General Purpose Timer Register Map
GPIO Port ARegister Map............cccceccvvvvivieeeeeennnn.
GPIO Port B Register Map..........cccooevveeicivniiirieeee,
GPIO Port AB Register Map........ccccoocveeeeeiiiiieeenenns
. GPIO Port C Register Map..........cccoceveevniiieneennee
. GPIO Port D Register Map..........cccoceveeeniiieneennnnne
. GPIO Port CD Register Map........cccccceevviiieeeeennne
. GPIO Port E Register Map........cccccovivieeiiiniiieeeenn,
. Timer ARegister Map.......ccccooviiieiiiiiiii e,
. Timer B Register Map.........ccoooviiiiiiiiiiiiiiceeeeeeee,
. Timer C Register Map..........cccccvevveviiiieieesiiieeennn
. Timer D Register Map...........ccccoiiiiiiiieiiiieeeeen,
. EMUX Register Map...........cooovvmiriiiiciiieieeeeeeeeeeeees
. ADC Register Map........cccccevveieeeeeiiiiiiciiiiieeeee
. ADC Auto-Sampling Sequencer 0 Register Map
. ADC Auto-Sampling Sequencer 1 Register Map
“12C Register Map.........ccvveeiiiiiiiiiiee e
. UART Register Map.......cccccceeiiiiiiieiiieee e,
. SOC Bus Bridge Register Map...........cccccveeeninnenn.
. SPI Register Map.......ccccvviiiiiiiiiniieceeeee e
Table 2-26. Multi-Mode Power Manager Register Map
Information Block Register Map...........ccccceeeeeeeenn.

System Clock Control Register Map

Rev 15-July 21, 2017



active-semi®

Solutions for Sustainability

PAC5223 User Guide

Power Application Controller

Table 21-1. SPIREGISIEr MAP ... ... e e e e e e e e e e e e e e e e e e e e e e e e eaeaeeaeas 207
Table 22-1. Multi-Mode Power Manager Register Map............eoiiiiiiiiiieiee e 218
Table 23-1. Configurable Analog Front End Register Map...........ooouiiiiiiiiiiiii e 223
Table 24-1. Application Specific Power Driver Register Map..........ooo oo 269
Table 25-1. Summary of processor mode and stack USE OPHIONS.........c.coiiiiiiiieiiiiiie e 283
Table 25-2. Core register SEt SUMMEAIY........c.uuiiii ittt e e et e e e s st eeeesssbeaeeeeeeeeeeeeeeeeennnnes 284
Table 25-3. Core register SEt SUMMANY..........cooiiiiieee e e e e e e e e e e e e e e e e e e e e abba s 286
Table 25-4. APSR bit @SSIGNMENTS........cciiiiieeeeee e e e e e e e e e e e e e e e e aaaeeeaaeeaaeeeanraans 286
Table 25-5. IPSR Dit @SSIGNIMENTS......ccoiiiiiiiii et e e e e e e e e e e e e e s e e e abeabaeasba e e eeeeeesnnnas 286
Table 25-6. EPSR Dit @SSIGNMENTS.........ooiiiiiiii et e e e e e e e e e e as 287
Table 25-7. PRIMASK register bit aSSignments............ooii i 288
Table 25-8. CONTROL register bit @SSignmENtS.........ooo i eeeeeeees 289
Table 25-9. Memory ACCESS BENAVION..........ooi e 293
Table 25-10. Properties of the different exception types...........uueiiiiiiiiii e 296
Table 25-11. EXecution return DENAVION...... ... ettt e e e e e e e e e e e ennn s 301
Table 25-12. Cortex-MO INSIUCHONS. .......ooi et e e e e e e e e e e e e e e e e e e e e aennnnas 305
Table 25-13. CMSIS intrinsic functions to generate some Cortex-MO instructions...........ccccoovcceeeeee e, 306
Table 25-14. CMSIS intrinsic functions to access special registers...........uiviiiiiiiii i 307
Table 25-15. Condition COAE SUMIXES.....uuiiiiiiiiiiiie et e e e e e e e e e e e e e e e e e e e aeeeeeeeeeeees 312
Table 25-16. Memory acCeSS INSIIUCHONS. ......uuuuiieie e e e e e e e e e e e e e et a e e e et e e eenanes 312
Table 25-17. Data proCesSing iNSITUCHIONS. .........cociiiiii e e e e e e e e e e e e e e e e e e e e e eearraan s 319
Table 25-18. ADC, ADD, RSB, SBC, and SUB operand restriCtions...........ccccvviiiiiiiiiieee e 321
Table 25-19. Branch and Control iNStrUCHONS..........iiuiiiiii e 331
Table 25-20. BranCh FANGES. ... ...uiiiiiiiiiiiiee ettt e e et e e e e e n b et e e e e e nbe e e e e e e e nb e e e e e e e eaaaeeeaeeees 332
Table 25-21. Miscellaneous INSITUCHIONS. ........cooiiiii e 333
Table 25-22. Core peripheral register F@GIONS. .......cooi it e e et e eeeeeees 343
Table 25-23. NVIC regiSter SUMIMAIY........ooouiiiii ittt ettt e e e e e e e e e e e e e e e e aaaaaaaaaas 343
Table 25-24. CMSIS access NVIC fUNCHONS. ........ooi it e e e e e e 344
Table 25-25. ISER Dit @SSIGNMENTS.......ciiiiiiiiiiii et e e e e e e st e e e e e et teeaaeaaaeaaaeaaaeeeeeees 344
Table 25-26. ICER bit @SSIGNMENTS. ...t e e e e e e e et e e e e e ent e e e e e e aaaaaaaaaeas 345
Table 25-27. ISPR bit @SSIGNMENTS.......cooiii it e e e e e e e e e e e e e e e e e e eearaan s 346
Table 25-28. ICPR bit @SSIGNMENES. ...t e e e e e e e e e e e e e e e e e aaeeeeaessaseeeeeeeesanans 346
Table 25-29. IPR bit @SSIGNMENTS......ccoi i e e e e e e e e e et et et e aeaee st anaeaeeeaaaaaeeeeeeennenn 347
Table 25-30. CMSIS access NVIC fUNCHONS. .......coiiiiiiiiie e e e e e e e e e e e e e e eees 349
Table 25-31. Summary of the SCB regisSter.........ooiiiiiii e 349
Table 25-32. CPUID register bit @SSigNMeENtS........cooiiiiiiiiiiie e e e e e aanes 350
Table 25-33. ICSR register bit asSigNMENtS..........oooi i e eeaeees 351
Table 25-34. AIRCR register bit @sSignNmMENtS.........cooo e 352
Table 25-35. SCR register bit asSigNMENTS...........ooii i e eeaeees 353
Table 25-36. CCR register bit asSignmeENnts. .. ... e e e e e neaaa s 354
Table 25-37. System fault handler priority fields. ... e e e eeeeees 355
Table 25-38. SHPR2 register bit asSignmMeENTS........cooiiiiiiiiie e e e e et e e e e snneaeeeeees 355
Table 25-39. SHPR3 register bit @SSIGNMENTS........oooiiiii i 355
Table 25-40. System timer register SUMMAIY..........ccccuiiiiiiiiiecce e e e e e e e e e e e e s s 356
Table 25-41. SYST_CSR register bit asSignmeNtS..........ccooiiiiiiiii e 357
Table 25-42. SYST_RVR register bit assignments..........coo i 357
Table 25-43. SYST_CVR register bit assignments...........oooo i 358
Table 25-44. SYST_CALIB register bit assignments............coooiiiiiiiiii e 358

-15- Rev 15-July 21, 2017



active-semi’ PAC5223 User Guide

Solutions for Sustainability Power Application Controller

LIST OF REGISTERS

Register 3-1. ROSC11 (ROSC11 Frequency Value, 0X0010 0010)....ccceiiuuiiiieiiiiieie et 39
Register 3-2. VREFV (VREF Reference Voltage Value, 0X0010 0020)......cccciiiiiiiiiiiiiiiieee it 39
Register 3-3. ADCGAIN (ADC Gain Value, O0X0010 0022).....c.cccuuieiiiiieaieeeaiieeeetee e eeiee et e s eteeesbee e s smbeeesreeaeanes 40
Register 3-4. ADCOFF (ADC Offset, 0X0010 0024).........uetiiiieieitieeeiiee et iee ettt s reeee e sibe e e s snae e e e e e e e e aennnes 40
Register 3-5. FTTEMP (FT Temp value, 0X0010 0028)..........ciiiuuiiiieeieiiiieeeeeiieee e e s sieee e e s sensaeeeaesaneraeea e s s aneaas 40
Register 3-6. TEMPS (Temperature Sensor reading, 0X0010 002A)..........cooiiiiiiiiiiiiiire e 40
Register 3-7. CLKREF (CLKREF Frequency Value, 0X0010 002C)..........cccciiiiiiiiieieeeeee e e e e e e 40
Register 3-8. DIEREV (Device die revision, 0X0010 0040).........uuuuiiiiiiiieeeeeeie e it eee e e e e e e e e e e s e e e eeeasaaeaeaaeeens 40
Register 3-9. PACIDR (PAC part number and revision, 0X0010 0044)..........couiiiiiiiieiiiiiee e 40
Register 4-1. CCSCTL (System Clock Control, Ox4000 0000)...........eetteiiuiiieieeiiiiieeeeerieeee e sineee e e s 42
Register 4-2. PLLCTL (PLL Control, 0X4000 0004 )........ccoiueieeiiieeetieeeeieeeateeeeaeeeeaeeeeesaeeeeeneeeeeaneeeeenneeesaanneeeees 43
Register 4-3. OSCCTL (Ring Oscillator Control, 0x4000 0008)..........coiiuiiiiiiiiiieeee e 43
Register 4-4. XTALCTL (Crystal Driver Control, 0X4000 000C).........cccuuuiiiiiiiiiieie i eeneeee e 43
Table 4-5. PLL output frequency settings using 4MHz ROSC as iNPUL.........c.uviiiiiiiiiiiie e 46
Register 5-1. WDTCTL (Watchdog Timer Control, 0x4003 0000).........cccouuuiiiieiieeieeeee e e e e e e eeeeees 47
Register 5-2. WDTCDV (Watchdog Timer Count-Down Value, 0xX4003 0004)........cccccuiiieiiiiiiiiee e 48
Register 5-3. WDTCTR (Watchdog Timer Counter, 0x4003 0008)........cccoiiuiiiieeiiiiiiiieeeeiieee e e e eiree e e esireeeeeeeeees 48
Register 6-1. GPIOAOUT (GPIO Port A Output, 0X4007 0000).......ccceiiiieeeeiieiiiiiciiieee e e e e e e e reeeee e 51
Register 6-2. GPIOAOUTEN (GPIO Port A Output Enable, 0X4007 0004 ).........cccoiiiiimiiiiiiiieeee et 52
Register 6-3. GPIOADS (GPIO Port A Output Drive Strength, 0x4007 0008)...........cccccmmriiiiiiiiieeeeee e, 52
Register 6-4. GPIOAPU (GPIO Port A Weak Pull Up, 0X4007 000C).......cccciiieiiiieeeiiieeeiieeesiieeeseeeeseeeeeseeae s 53
Register 6-5. GPIOAPD (GPIO Port A Weak Pull Down, 0X4007 0010)......ccuuieiiieeeaieeeeeieeesieeeseieeeseeeeesieeaeeeas 54
Register 6-6. GPIOAIN (GPIO Port A Input, 0X4007 0014 ).......uuiiiiiie e eie e ree e eee e e see e seeeeesneeeeeeeeeaaeeeeeannnes 54
Register 6-7. GPIOAPSEL (GPIO Port A Peripheral Select, 04007 001C)......coiiiiiiiiieiiiieee e 55
Register 6-8. GPIOAINTP (GPIO Port A Interrupt Polarity, 0X4007 0020)........ccoourieieiiiiiieee e 56
Register 6-9. GPIOAINTE (GPIO Port A Interrupt Enable, 0X4007 0024)...........couiiiiiiiieiiieie e 56
Register 6-10. GPIOAINTF (GPIO Port A Interrupt Flag, 0x4007 0028)........ccoiiiiiiiiieeee e 57
Register 6-11. GPIOAINTM (GPIO Port A Interrupt Mask, 0X4007 002C).........uuevieiiiiiiireeeeiieee e eeiier e e e e e e e 58
Register 7-1. GPIOBOUT (GPIO Port B Output, 0X4007 0040).......cccciuuiiieeiiiiiieeeeieiieeeeeesnneeee e e s s 61
Register 7-2. GIOBOUTEN (GPIO Port B Output Enable, 0X4007 0044).........uueeeeiiieeeeeeeeeiieeeeee e 61
Register 7-3. GPIOBDS (GPIO Port B Output Drive Strength, 0x4007 0048)...........ccooiiiiiiiiiiiiiieeeee e, 62
Register 7-4. GPIOBPU (GPIO Port B Weak Pull Up, 0X4007 004C).......ccoioiiiiiiiiiriieeiee et 62
Register 7-5. GPIOBPD (GPIO Port B Weak Pull Down, 0x4007 0050).........ccieiiiieiiieeeieeeeieee e e e eeeniiieeeeeaaenss 63
Register 7-6. GPIOBIN (GPIO Port B Input, 0X4007 0054).........coeiiiiieiiie it eeieeeseieeeeeieeesseeesneeeeesneee e e e eennnnes 63
Register 7-7. GPIOBPSEL (GPIO Port B Peripheral Select, 0x4007 005C).......ccccveiiiiieiieeeeieee e e eeee e 63
Register 7-8. GPGPIOIOBINTP (GPIO Port B Interrupt Polarity, 0X4007 0060).......c.ccooiuimiieriieieeaiiiaiiiiiiieeeeeeee 64
Register 7-9. GPIOBINTE (GPIO Port B Interrupt Enable, OX4007 0064)........cc.uueiiiiiiiiiiieeieiiiee e 65
Register 7-10. GPIOBINTF (GPIO Port B Interrupt Flag, OX4007 0068)...........uuviiiiiiiiiiieeiiiiieee e 65
Register 7-11. GPIOBINTM (GPIO Port B Interrupt Mask, 0X4007 006C).....cccouiiieariiiiiiiiiiiieiieeeee e e 66
Register 8-1. GPIOCOUT (GPIO Port C Output, 0x4008 0000).......ccceiiurririeeiiiiiieeeeiirereeeseieeeeeesssnnneeeessnanaaennns 69
Register 8-2. GRIOCOUTEN (GPIO Port C Output Enable, 0x4008 0004).........ccoiiuiiieeeiiiiereeeeciieee e e eerieeae e 70
Register 8-3. GPIOCIN (GPIO Port C Input, 0x4008 0018).......ccciiiiiiiiiiieieee e e e e e e e e e e e e e e e e e e e e e eaanannes 70
Register 8-4. GPIOCINE (GPIO Port C Input Enable, 0x4008 0014)..........cooiiiiiiiiieeeeeeee e 71
Register 8-5. GPIOCINTP (GPIO Port C Interrupt Polarity, 0x4008 0020)..........cccccuirriiiiieiiieeee e e eeeeeees e e e 72
Register 8-6. GPIOCINTE (GPIO Port C Interrupt Enable, 0X4008 0024).........cccuuiiieiiiiiiieeeeeeeeeeeeeee e 72
Register 8-7. GPIOCINTF (GPIO Port C Interrupt, 0X4008 0028).........cccerueieiiireeaiieeaieeeesieeesieeeeseeeeseeeeeeeeens 73
Register 8-8. GPIOCINTM (GPIO Port C Interrupt Mask, 0x4008 002C)........c.eeeiiiireiiieeeeiiee e eeee e ee e 73
Register 9-1. GPIODO (GPIO Port D Output, 0X4008 0040)........ceeiiueeeiiereeaieeeaieeeeaeaeaieeaeeeeeeaneeeeeaeeeeasneeeens 77
Register 9-2. GRIODOUTEN (GPIO Port D Output Enable, 0x4008 0044)...........coiiimiaeiieeaiee e 78
Register 9-3. GPIODDS (GPIO Port D Output Drive Strength, 0x4008 0048)......cccoieiiiiiiiiiiiieeeeeee e 78
Register 9-4. GPIODPU (GPIO Port D Weak Pull Up, 0x4008 004C)........coiiiiiiaiiiiaeiieeeaiiee e e saeeeeeea e 79

-16 - Rev 15-July 21, 2017



active-semi’ PAC5223 User Guide

Solutions for Sustainability Power Application Controller
Register 9-5. GPIODPD (GPIO Port D Weak Pull Down, 0x4008 0050).........ceiiiiiiaeiiieeaieeeeaee e e seeeeeeea e 80
Register 9-6. GPIODIN (GPIO Port D Input, 0X4008 0054).........ueiiiiieeeiieteaeieeeaiee e eee e e e eee e eeeeeeneeeenns 80
Register 9-7. GPIODPSEL (GPIO Port D Peripheral Select, 0x4008 005C)........ccccteiiiiraaieeeeiiee e eiiieeeeeeae e 81
Register 9-8. GPIODINTP (GPIO Port D Interrupt Polarity, 0x4008 0060)..........ccccuueiiiiiiieieieeee e 82
Register 9-9. GPIODINTE (GPIO Port D Interrupt Enable, 0X4008 0064).........cccvviieiiiiiiiiieeeieeeeeeeee e 82
Register 9-10. GPIODINTF (GPIO Port D Interrupt, OX4008 0068)...........uuviieiiiiiiiieeiiiiieeeeseiieeeeeesneeeeae s e 83
Register 9-11. GPIODINTM (GPIO Port D Interrupt Mask, 0x4008 008C).........ccevviieeeeeeeieeiiiiciiiiireiiee e 83
Register 10-1. GPIOEOUT (GPIO Port E Output, 0X4009 0000)........ccccimieiirieeiieieeiieeesree et e e e e e 87
Register 10-2. GPIOEOUTEN (GPIO Port E Output Enable, 0xX4009 0004)..........coccveiiimiiiniiee e 88
Register 10-3. GPIOEDS (GPIO Port E Output Drive Strength, 0x4009 0008).........cccuveieeiiiiiiiee e 88
Register 10-4. GPIOEPU (GPIO Port E Weak Pull Up, 0xX4009 000C).......cccuuiiiieiiiiieee e 89
Register 10-5. GPIOEPD (GPIO Port E Weak Pull Down, 0X4009 0010).......ceetiuiieiiieeeieeeeiee e e eeeiieeeeeeea e 90
Register 10-6. GPIOEIN (GPIO Port E Input, 0X4009 0014 ).......oii it e e e e e seee e sneeaaae e e anes 90
Register 10-7. GPIOEPSEL (GPIO Port E Peripheral Select, 0x4009 001C).....ccueiiiiiiieiieeeeiiee e 91
Register 10-8. GPIOEINTP (GPIO Port E Interrupt Polarity, 0X4009 0020).........ccccuviiiiiiiiiiiieeiee e 92
Register 10-9. GPIOEINTE (GPIO Port E Interrupt Enable, 0x4009 0024).......ccooiiiiiiiiiiiiiieeieeee e 92
Register 10-10. GPIOEINTF (GPIO Port E Interrupt Flag, 0x4009 0028)..........uceviiiiiiiiiieeeeiiiie e e e e eeeee 93
Register 10-11. GPIOEINTM (GPIO Port E Interrupt Mask, 0x4009 002C)..........uuveiiiiiiiireeeiiiieeeeeeiiee e 93
Register 11-1. RTCCTL (Real Time Clock Control, 0x4004 0000).........cccoiiumiiiiieeieeeeeeee e e e e e e e eens 97
Register 11-2. RTCCDV (Real Time Clock Count-Down Value, 0x4004 0004)..........cccccimimiiieeeieeeeeeeeeeee e 98
Register 11-3. RTCCTR (Real Time Clock Counter, 0x4004 0008)........cccciiiiiiiiiiiiiiieiieeeee e e e e e e eeeenaes 98
Register 12-1. TACTL (Timer A Control, 0X400D 0000).........uuuteteeiiiiieeeeaatieee e e ereee e e e e e e eseee e e e e e snreeeeeeeas 101
Register 12-2. TAPRD (Timer A Period, 0X400D 0004 )........ccciiiieiiiiieeiiee et e seeeeseeeeseeeessneeeeseeeeesneeaaeeesaanns 102
Register 12-3. TACTR (Timer A Counter, 0X400D 0008)..........uuuiiiiiiiiiiiiee e e e e e e e e e e 102
Register 12-4. TACCOCTRL (Timer A PWMAO Capture and Compare Control, 0x400D 0040)...........ccceeeeernnee 102
Register 12-5. TACCOCTR (Timer A PWMAOQ Capture and Compare Counter, 0x400D 0044)..........ccceeeevunnnn... 102
Register 12-6. TACC1CTRL (Timer A PWMA1 Capture and Compare Control, 0x400D 0048)...........ceeveeeeee... 103
Register 12-7. TACC1CTR (Timer A PWMA1 Capture and Compare Counter, 0x400D 004C)..........ccccccnnnnnn. 103
Register 12-8. TACC2CTRL (Timer A PWMA2 Capture and Compare Control, 0x400D 0050)............cccvveeerrnee 103
Register 12-9. TACC2CTR (Timer A PWMA2 Capture and Compare Counter, 0x400D 0054)..........cccevvvveeennee 104
Register 12-10. TACC3CTRL (Timer A PWMAS3 Capture and Compare Control, 0x400D 0058).............ceveeeee... 104
Register 12-11. TACC3CTR (Timer A PWMA3 Capture and Compare Counter, 0x400D 005C)............cc......... 104
Register 12-12. TACC4CTRL (Timer A PWMA4 Capture and Compare Control, 0x400D 0060)...............cee...... 104
Register 12-13. TACC4CTR (Timer APWMA4 Capture and Compare Counter, 0x400D 0064)............ccccccce.... 105
Register 12-14. TACC5CTRL (Timer A PWMAS5 Capture and Compare Control, 0x400D 0068).............ccceenn.ee 105
Register 12-15. TACC5CTR (Timer APWMAS Capture and Compare Counter, 0x400D 006C)............cceeveeeeee 105
Register 12-16. TACC6CTRL (Timer A PWMAG6 Capture and Compare Control, 0x400D 0070)..........c.ceeeernnnee 106
Register 12-17. TACC6CTR (Timer A PWMAG Capture and Compare Counter, 0x400D 0074)...........cccevvennn... 106
Register 12-18. TACC7CTRL (Timer A PWMA7 Capture and Compare Control, 0x400D 0078)............eveeeeeenn. 106
Register 12-19. TACC7CTR (Timer A PWMA7 Capture and Compare Counter, 0x400D 007C)........cccccuvuunnnnn. 107
Register 12-20. DTGAOCTL (Timer A Dead Time Generator 0 Control, 0x400D 00AQ).......cccccceeeeeeeeieeiiieeeeee, 107
Register 12-21. DTGAOLED (Timer A Dead Time Generator O Leading Edge Delay, 0x400D 00A4)................. 107
Register 12-22. DTGAOTED (Timer A Dead Time Generator 0 Trailing Edge Delay, 0x400D 00AS8).................. 107
Register 12-23. DTGA1CTL (Timer A Dead Time Generator 1 Control, 0x400D 00BO0)..........ccevvevvvvieieeeeeennnnnn. 108
Register 12-24. DTGA1LED (Timer A Dead Time Generator 1 Leading Edge Delay, 0x400D 00B4)................. 108
Register 12-25. DTGA1TED (Timer A Dead Time Generator 1 Trailing Edge Delay, 0x400D 00B8).................. 108
Register 12-26. DTGA2CTL (Timer A Dead Time Generator 2 Control, 0x400D 00CO0)........ccccoviuiireieeieieeeeennns 108
Register 12-27. DTGA2LED (Timer A Dead Time Generator 2 Leading Edge Delay, 0x400D 00C4)................ 109
Register 12-28. DTGA2TED (Timer A Dead Time Generator 2 Trailing Edge Delay, 0x400D 00C8)................. 109
Register 12-29. DTGA3CTL (Timer A Dead Time Generator 3 Control, 0x400D 00DO0).........cccevviiiiiieeiiieiiinnnnnn. 109
Register 12-30. DTGASLED (Timer A Dead Time Generator 3 Leading Edge Delay, 0x400D 00D4)................. 110
Register 12-31. DTGA3TED (Timer A Dead Time Generator 3 Trailing Edge Delay, 0x400D 00D8).................. 110
Register 13-1. TBCTL (Timer B Control, OX400E 0000)..........ccuuutieeeiiiirieeeeiitiieeeeeestieeeeessssseeeeesssssessesseennrnnnnnne 118
Register 13-2. TBPRD (Timer B Period, OX400E 0004)..........cciiiiiiieeeiiiieiee e eiiieee e e setieee e e s snteeeeeessneaeeeeesansennnes 119

-17 - Rev 15-July 21, 2017



active-semi’ PAC5223 User Guide

Solutions for Sustainability Power Application Controller
Register 13-3. TBCTR (Timer B Counter, OX400E 0008).......cccoiiuuuiiiiiiiiiieiee e e s 119
Register 13-4. TBCCOCTRL (Timer B PWMBO Capture and Compare Control, 0x400E 0040)............cceeveeenen. 119
Register 13-5. TBCCOCTR (Timer B PWMBO0 Capture and Compare Counter, 0x400E 0044)..........cccccunnnnnn... 120
Register 13-6. TBCC1CTRL (Timer B PWMB1 Capture and Compare Control, 0x400E 0048).............cccouuen.... 120
Register 13-7. TBCC1CTR (Timer B PWMB1 Capture and Compare Counter, 0Ox400E 004C).............ovvvvrvnnns 120
Register 13-8. TBCC2CTRL (Timer B PWMB2 Capture and Compare Control, 0x400E 0050)...............ceevuueee 121
Register 13-9. TBCC2CTR (Timer B PWMB2 Capture and Compare Counter, 0x400E 0054)...........c.ccevvuunn.... 121
Register 13-10. TBCC3CTRL (Timer B PWMB3 Capture and Compare Control, 0x400E 0058)....................... 121
Register 13-11. TBCC3CTR (Timer B PWMB3 Capture and Compare Counter, 0x400E 005C)........cccevvveeennn... 122
Register 13-12. DTGBOCTL (Timer B Dead Time Generator 0 Control, 0x400E 00AQ).......cccceevveeiiiieriieiiinnnnnn. 122
Register 13-13. DTGBOLED (Timer B Dead Time Generator 0 Leading Edge Delay, 0x400E 00A4)................ 122
Register 13-14. DTGBOTED (Timer B Dead Time Generator 0 Trailing Edge Delay, 0x400E 00AS8)................. 123
Register 14-1. TCCTL (Timer C Control, 0X400F 0000)..........uuutiaiiiiiiieeeiiiiee et e e e e e e e e e e eas 131
Register 14-2. TCPRD (Timer C Period, OX400F 0004 ).......cciiuiiiiiiiiiiiiie ettt 132
Register 14-3. TCCTR (Timer C Counter, OX400F 0008)..........uueiiiiiiiiiiiieiiiieee et 132
Register 14-4. TCCCOCTL (Timer C PWMCO Capture and Compare Control, 0x400F 0040)...........ccceevuunnnnnnn. 132
Register 14-5. TCCCOCTR (Timer C PWMCO Capture and Compare Counter, 0x400F 0044)...........cccccceeeenee 133
Register 14-6. TCCC1CTL (Timer C PWMC1 Capture and Compare Control, 0x400F 0048)................cuvvvurnne 133
Register 14-7. TCCC1CTR (Timer C PWMC1 Capture and Compare Counter, 0x400F 004C)..........ceevvveunnn.... 133
Register 14-8. DTGCOCTL (Timer C Dead Time Generator 0 Control, 0x400F 00AOQ)..........ccccccvrrrireeeereerrnnnnnn. 134
Register 14-9. DTGCOLED (Timer C Dead Time Generator 0 Leading Edge Delay, 0x400F 00A4).................. 134
Register 14-10. DTGCOTED (Timer C Dead Time Generator 0 Trailing Edge Delay, 0x400F 00A8)................. 134
Register 15-1. TDCTL (Timer D Control, 0X4010 0000)......c.cciiuuiiiieiiiiieiie et 142
Register 15-2. TDPRD (Timer D Period, 0X4010 0004)..........oiiiieeeiieeeeiee e e eeeee e e e sseeee e s nneeeeeeeeeaaaeeeeaanns 143
Register 15-3. TDCTR (Timer D Counter, 0X4010 0008).......cccoiimiiiiieiiiiee et 143
Register 15-4. TDCCOCTRL (Timer D PWMDO Capture and Compare Control, 0x4010 0040).......cccccccvvuunnnnnn. 143
Register 15-5. TDCCOCTR (Timer D PWMDQO Capture and Compare Counter, 0x4010 0044)...........cceeeeene... 144
Register 15-6. TDCC1CTL (Timer D PWMD1 Capture and Compare Control, 0x4010 0048)............cccoevvunnnnnn. 144
Register 15-7. TDCC1CTR (Timer D PWMD1 Capture and Compare Counter, 0x4010 004C).........cccvvvvvrrennnee 144
Register 15-8. DTGDOCTL (Timer D Dead Time Generator 0 Control, 0x4010 00AQ)........cccceeviciiieeeeeeeieeeeee, 145
Register 15-9. DTGDOLED (Timer D Dead Time Generator 0 Leading Edge Delay, 0x4010 00A4).................. 145
Register 15-10. DTGDOTED (Timer D Dead Time Generator 0 Trailing Edge Delay, 0x4010 00A8)................. 145
Register 16-1. FLASHLOCK (FLASH Lock, 0X4002 0000).........cccitutiiiiieeirieeenieee e sreeessree e einnneeeeeeeeee s 152
Register 16-2. FLASHCTL (FLASH Control and Status, 0x4002 0004)...........cuutiiiiieeeeeiieee e 153
Register 16-3. FLASHPAGE (FLASH Page Selector, 0X4002 0008).........ccccutieiiireiniieeeieeeseeeeseeeesnieeeeeeeeeeas 153
Register 16-4. FLASHPERASE (FLASH Page Erase, 0X4002 0014).....ccoioiieiiiie e eee e e eeeeeeeea e 154
Register 16-5. SWDACCESS (SDW Access Status, 0X4002 0024)..........uveiiiiiiiiiiee et 154
Register 16-6. FLASHWSTATE (FLASH Access Wait State, 0x4002 0028).........ccccereiiieriiieieeiie e 154
Register 16-7. FLASHBWRITE (Buffered FLASH Write, 0x4002 002C)........coeiiiiaiiieeiie e e e e 154
Register 16-8. FLASHBWDATA (Buffered FLASH Write Data, 0x4002 0030)......cccccouieiriiienieee e 155
Register 17-1. EMUXCTL (ADC external MUX control register 0x4015 0000).........ccccciiereeeiiiiireeesiiiieeeeeeeeen 160
Register 17-2. EMUXDATA (EMUX data register 0X4015 0004)........ccuviiieiiiiiiiie e eeea e e e e e e e e e e e e e e aa e 161
Register 17-3. ADCCTL (ADC control register 0x4015 0008).........ccccciuiiiiiiiiiiieee e 162
Register 17-4. ADCCR (ADC conversion result register 0x4015 000C).........cccccciiiiiiiiiiieiee e 162
Register 17-5. ADCINT (ADC Interrupt register 0x4015 0010)......cccccuiiiiiiiiiiiieeee e e e e e 163
Register 17-6. ASOCTL (Auto Sequencer 0 control register 0x4015 0040)..........cooeiiiiiiieeeiiiiiieee e, 164
Register 17-7. AS0SO0 (Auto sequencer 0-sample 0 control 0x4015 0044)..........coeiiiiiiiieeiiiiiiee e 165
Register 17-8. ASORO ( Auto sequencer 0-sample 0 result register 0x4015 0048)..........ueveeeiierieieiiiiieeeeeeeiinnnnn. 165
Register 17-9. AS0S1 (Auto sequencer 0-sample 1 control 0x4015 004C).......ccccoiiiiiiiiiiiieeeee e 165
Register 17-10. ASOR1 ( Auto sequencer 0-sample 1 result register 0x4015 0050)........ccovvvveeeiiiiiiiiinineeneeennnnn. 166
Register 17-11. AS0S2 (Auto sequencer 0-sample 2 control 0x4015 0054).........oooiiiiiiiiiieeee e 166
Register 17-12. ASOR2 ( Auto sequencer 0-sample 2 result register 0x4015 0058)........ccovvviiiiiiiiiiiiiiinnaneinnnnnn. 166
Register 17-13. AS0S3 (Auto sequencer 0-sample 3 control 0x4015 005C).........ccccvivieeiiiiiiiee e 167
Register 17-14. ASOR3 ( Auto sequencer 0-sample 3 result register 0x4015 0060).........cccccvveeeeeeeeeeeeeenieennnnn. 167

-18 - Rev 15-July 21, 2017



active-semi’ PAC5223 User Guide

Solutions for Sustainability Power Application Controller
Register 17-15. AS0S4 (Auto sequencer 0-sample 4 control 0x4015 0064 )..........ccooiiiiiiiiiiieeeee e 167
Register 17-16. ASOR4 ( Auto sequencer 0-sample 4 result register 0x4015 0068)........cccvvvveeeiiiiiiiiinineereeennnnn. 168
Register 17-17. AS0S5 (Auto sequencer 0-sample 5 control 0x4015 006C)...........uumiiiiiiiiiieeaeeeiaeieeeeeeeeee 168
Register 17-18. ASOR5 ( Auto sequencer 0-sample 5 result register 0x4015 0070).......coeveeiieeriiiiiiiiinieeeeeeinnnnn. 168
Register 17-19. AS0S6 (Auto sequencer 0-sample 6 control 0x4015 0074).......cccooviiiiieeiiiiiiieee e, 169
Register 17-20. ASOR6 ( Auto sequencer 0-sample 6 result register 0x4015 0078).......cccccvieeeeeeeeeeieeenieeeene, 169
Register 17-21. AS0S7 (Auto sequencer 0-sample 7 control 0x4015 007C).......ccccvvvviiiiieiieeeeeee e 169
Register 17-22. ASOR7 ( Auto sequencer 0-sample 7 result register 0x4015 0080)........ccvvvvveeeiiiiiiiiineeeereennnnnn, 170
Register 17-23. AS1CTL (Auto Sequencer 1 control register 0x4015 0100).........cccoiiiiiiiiiiiiiieieeeeeee e 170
Register 17-24. AS1S0 (Auto sequencer 1-sample 0 control 0x4015 0104).........oooiiiiiiiiiiiiieeeee e 171
Register 17-25. AS1R0 ( Auto sequencer 1-sample 0 result register 0x4015 0108).......ccccveveeiiiiiiiiiiiiiiinnn. 171
Register 17-26. AS1S1 (Auto sequencer 1-sample 1 control 0x4015 010C).......ccccviiiiiiiiiieeee e 172
Register 17-27. AS1R1 ( Auto sequencer 1-sample 1 result register Ox4015 0110).....cceeiiiiiiiieiiiiine e 172
Register 17-28. AS1S2 (Auto sequencer 1-sample 2 control 0X4015 0114).......uuiiiiiiiiiiiiie e 172
Register 17-29. AS1R2 ( Auto sequencer 1-sample 2 result register 0x4015 0118).....ccccummieiiiiiiiiiieeiie. 173
Register 17-30. AS1S3 (Auto sequencer 1-sample 3 control 0x4015 011C)......oiiiiiiiiii e, 173
Register 17-31. AS1R3 ( Auto sequencer 1-sample 3 result register 0x4015 0120).......ccccovvveeeeieiieiiieiiieinnnn, 173
Register 17-32. AS1S4 (Auto sequencer 1-sample 4 control 0x4015 0124)......coceiiiiiiiie i, 174
Register 17-33. AS1R4 ( Auto sequencer 1-sample 4 result register 0x4015 0128)......cceeeviivieeiiiiiiiiinieeeeeennnnnn, 174
Register 17-34. AS1S5 (Auto sequencer 1-sample 5 control 0x4015 012C).......cccccvviiiieeiiiiee e 174
Register 17-35. AS1R5 ( Auto sequencer 1-sample 5 result register 0x4015 0130)......cuvveviiieeeiiiiiiiiinieeeeeeinnnnn, 175
Register 17-36. AS1S6 (Auto sequencer 1-sample 6 control 0x4015 0134)........coooiiiiiiiiiiiieeee e, 175
Register 17-37. AS1R6 ( Auto sequencer 1-sample 6 result register 0x4015 0138)...c..cccvcivieiiiiiiiiii 175
Register 17-38. AS1S7 (Auto sequencer 1-sample 7 control 0x4015 013C)......ccuviiiiiiiiiiiieeee e 176
Register 17-39. AS1R7 ( Auto sequencer 1-sample 7 result register 0x4015 0140).......ccccoeieiiiiiiiiiii. 176
Register 18-1. I2CCFG (12C Configuration, 0X401B 0000).......cccciiuuiiiiiiiiiiiie et eireee e 183
Register 18-2. I2CSTATUS (12C Interrupt Status, OX401B 0004 ).......ccoiuiiiiiiiiiieie e 183
Register 18-3. 12CIE (12C Interrupt Enable, OX401B 0008)........cceiiiiiiiiiiiiieieiie e e e e e e e e aeeees 185
Register 18-4. I2CMCTRL (12C Master Access Control, 0X401B 0030).......cccccurireeiiiiiiereeeeiiieeeeeeiieeeeeesneeees 185
Register 18-5. 2CMRXDATA (12C Master Receive Data, 0x401B 0034)........ccceiiiiiiiieeiiiiiiieee e eeeeee e 186
Register 18-6. I2CMTXDATA (12C Master Transmit Data, 0x401B 0038)..........ccccooimiiiiiiiiieeeee e, 186
Register 18-7. I2CBAUD (12C Baud Rate, 0X401B 0040).........cuiiiiiiiiieiiiie ettt 186
Register 18-8. I2CSLRXDATA (12C Slave Receive Data, 0x401B 0070).........ccooeiciiimiiiiiieieeeee e 186
Register 18-9. I2CSLTXDATA (12C Slave Transmit Data, OX401B 0074 ).......ccccuuiieiiiiiiiiee e 187
Register 18-10. I2CADDR (12C Slave Address, 0X401B 0074)........cccviieiieeieeiecieeieeste et e e sbeeesree e 187
Table 18-11. I2CBAUD settings for different HCLK...........ueiiii i 188
Register 19-1. UARTRXTX (UART Receive/Transmit FIFO, 0X401D 0000).........ccevieiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeee 192
Register 19-2. UARTIER (UART Interrupt Enable, OX401D 0004)........cooiiiiiiiieiiieee et 193
Register 19-3. UARTIIR (UART Interrupt Identification, 0x401D 0008)........cccouiiiiiiiiiiiiiiee e 193
Register 19-4. UARTLCR (UART Line Control, OX401D 000C).......ccciiutiaiiiaeiiieeeeieeeatieeesee e reeeeeseee e saeeaee e 194
Register 19-5. UARTMCR (UART Modem Control, 0X401D 0010).......ccccuuiireeeiiiiieeeeeeiiieieeeeiieree e e e e e e e e e eeeeeeees 194
Register 19-6. UARTLSR (UART Line Status, OX401D 0014)......ccuiiiiiiiieiiiee ettt eee e 194
Register 19-7. UARTSP (UART Scratch Pad, 0X401D 001C).....ccoiiiiiiiiieiiieee ettt 195
Register 19-8. UARTFCTL2 (FIFO Control, 0X401D 0020).........cuutiiiiiieiiiieiitie ettt e e e 195
Register 19-9. UARTIER2 (UART Interrupt Enable, 0x401D 0024)...........cccoiiiiiiiiieieie e 196
Register 19-10. UARTDL_L2 (UART Divisor Latch Low Byte, 0x401D 0028).........ccicuieieiiiiiiiieeeiiieae e 196
Register 19-11. UARTDL_H2 (UART Divisor Latch High Byte, 0x401D 002C)........c.ceeiiiieeiiieeeiieeee e e 196
Register 19-12. UARTFD_F (UART Fractional Divisor Value, 0X401D 0038)........c.cueeeeiiiiiiiiiaeeeeeeeeeeeeeeeeeeeeeee, 196
Register 19-13. UARTSTAT (UART FIFO Status, 0X401D 0040)......c.ciiuiiiiieieeieeeeieeeeniee e e eeeeeeeeeeaaaeeas 196
Register 19-14. UART Divisor Settings for 50 MHZ HCLK...........ooiiiiiiii e 199
Register 20-1. SOCBCTL (SOC Bus Bridge Control, 0x4020 0000)........cccueteiieiaeieieeaieeeeaieeeeieee e e eeneeeeeeeeeeas 201
Register 20-2. SOCBCFG (SOC Bus Bridge Configuration, 0X4020 0004).......ccueeiiiiaaaaiiiiiiaaa e 201
Register 20-3. SOCBCLK (SOC Bus Bridge Clock Divider, 0x4020 0008).........cccvttieiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeee 202
Register 20-4. SOCBSTAT (SOC Bus Bridge Status, 0x4020 0014)........coeeiiiiiiieeiiiiie e eieee e 202

-19- Rev 15-July 21, 2017



active-semi’ PAC5223 User Guide

Solutions for

Sustainability Power Application Controller

Register 20-5.
Register 20-6.
Register 20-7.
Register 21-1.
Register 21-2.
Register 21-3.
Register 21-4.
Register 21-5.
Register 21-6.
Register 21-7.
Register 22-1.
Register 22-2.
Register 22-3.
Register 22-4.
Register 22-5.
Register 22-6.
Register 22-7.
Register 22-8.
Register 22-9.
Register 23-1.
Register 23-2.
Register 23-3.
Register 23-4.
Register 23-5.
Register 23-6.
Register 23-7.
Register 23-8.
Register 23-9.
Register 23-10
Register 23-11
Register 23-12
Register 23-13
Register 23-14
Register 23-15
Register 23-16
Register 23-17
Register 23-18
Register 23-19
Register 23-20
Register 23-21
Register 23-22
Register 23-23
Register 23-24
Register 23-25
Register 23-26
Register 24-1.
Register 24-2.
Register 24-3.
Register 24-4.
Register 24-5.
Register 24-6.
Register 24-7.
Register 24-8.
Register 24-9.

SOCBSTAT (SOC Bus Bridge Chip Select Steering, 0x4020 0018).......ccoiiiiiiiiiiicee e, 203
SOCBD (SOC Bus Bridge Data, 0X4020 001C).....uueieiiiieeiiieeeieeeeaieeeeieeeeeieeesseeeeeseeeeanneeee e 204
SOCBINT_EN (SOC Bus Bridge Interrupt Enable, 0x4020 0020).........ccoeiiiiiiiiiiiiiee e 204
SPICTL (SPI Control, 0X4021 0000).......uuteeiuieeeaieieeatieeeeiie e et e e eseee e e seeeeabee e e sneeesseeee s e nnneeeees 207
SPICFG (SPI Configuration, OX4021 0004)..........uuteeiiiiiieee e eier e e e e e e e e e e e e e e aaaaaaaaas 208
SPICLKDIV (SPI Clock Divider, 0X4021 0008)........ccciiuuiiiiiieeiiieeaiiieeeiiee et eesibbreeeeee e e e e 209
SPISTAT (SPI Status, OX4021 00714 )......eeiiiiieeiitei ettt e e e e e 209
SPICSSTR (SPI Chip Select Steering, 0X4021 0018).......uuviriiiiiiiieeeeeeeee e 211
SPID (SPI Data, 0X4021 00TC)...cceuiiieireieiiiee ettt sttt sre ettt e e e e e e e e 212
SPIINT_EN (SPI Interrupt Enable, 0X4021 0020).........uuiiiieiiiiiiee et 212
SYSSTAT (System Status, 0X00).........ueiiiiiiiiiiee i e e e e e e e aeeas 218
DEVID (Device Identification, OX08).........ccoouiiiiiiiiiiiiiie et 219
VERID (Version Identification, 0X09)...........uiiiiiiiiiiiieeee e 219
PWRCTL (Power Manager Control, OX10).....c.coiuiiiiieiieiee ettt 219
PWRSTAT (Power Manager Status, 0x11h, Persistent In Hibernate Mode)...........ccccccevvviiiniiins 220
PSTATSET (Power Manager Setting, OX12).....cooi ittt 220
IMOD (Current Modulation, OXT3).......cicuiiieeeiiiiiiee e e esiieee e e s siieee e e e s stteeeeeessnteeeeeesssntaeeeaesssesnnnnnes 221
SCFG (Switching Supply Configuration, 0X14)..........uiiiiiiiiiie e e e 221
SCFG2 (Switching Supply Configuration 2, OX15)........uuuiiiiiiiiieeeiici e 221
SOC.SOC.CFGAIOO0 (AIO0 Configuration, SOC 0X20).......cccceeeiiiiiiiiiiiiiiieeeee e eeeeenaa 224
SOC.CFGAIO1 (AIO1 Configuration, SOC OX21).....cceeiiiieiiieciiieeee e e e 224
SOC.SOC.CFGAIO2 (AIO2 Configuration, SOC 0X22)........ccuereiiereriieeeaiieeesieeeeseeeeeeeeeeeaaeeens 226
SOC.CFGAIO3 (AIO3 Configuration, SOC 0X23).......ccuueeieeiiiiiiieee e rieee e e e e e 226
SOC.SOC.CFGAIO4 (AlO4 Configuration, SOC 0X24)........cueeeiieeeeiiieeeieeeeseeeeaeeeeeeeeeeaae e 228
SOC.CFGAIOS5 (AIO5 Configuration, SOC 0X25).........uueiiiiiiiiiiieeiiiiiiee et 228
SOC.CFGAIOGE (AIO6 Configuration, SOC 0X26)..........ceeeeeiiiiiiiieiiiiiieee et 230
SOC.CFGAIO7 (AIO7 Configuration, SOC OX27)......cccuuteaieeaeiieeanieeeaeieeaeuieeesseeeeeseeeeaeeeeaannes 231
SOC.CFGAIO8 (AIO8 Configuration, SOC 0X28)........uuteiiuiieeiiieeaiiiaeaiieeeriiee e eeseee e e e e e e e 232
. SOC.CFGAIQ9 (AIO9 Configuration, SOC 0X29)......cccciiiuiiiieeiiiiiieieesiieeeeeseeeeeee e s 233
. SOC.SIGSET (Signal Manager Configuration, SOC OX2A)........cc.cuttiiiiiiiieeeeiiiieee e ssiieeea e 234
. SOC.HPDAC (HPDAC Setting, SOC OX2B)........uutiiriieeiiiieeiiiiee ettt 234
. SOC.LPDACO (LPDAC Setting [9:2], SOC OX2C).....ceetiriiiiiiieiiiiee et 234
. SOC.LPDAC1 (LPDAC Setting [1:0], SOC OX2D).....cccemriiiiriieiiiie et 234
. SOC.ADCSCAN (ADCSCAN Configuration, SOC OX2E)........cccuuutieiiiiiiiieeiieieeeeeeeeeee e, 235
. SOC.ADCIN1 (AD Mux Selector, SOC OX2F).......cuiiiiieeiiieeesieeeeieeesiee e eeee e neae e s neeeeeeeeaaaens 235
. SOC.PROTINTM (Protection Interrupt Enable, SOC OX30).....ccccuiiuiiiiiiiiiiiiiee e 235
. SOC.PROTSTAT (Protection Interrupt, SOC OX31)....uuuiiiiiiiiiiiieieiee e 236
. SOC.DOUTSIGO (AIO Digital Output, SOC 0X32).....cccueieiiieaeiieeeaiieeeaieeeaieeeeeeeeeseneeeeeeeeeeas 236
. SOC.DOUTSIG1 (AIO Digital Output, SOC 0X33)....cceiueeeiiieaeiieeeaieeeeaeeeeaieeeeseeeeseneeeeeeeeeens 237
. SOC.DINSIGO (AIO Digital Input, SOC OX34).......eeeeiiiiieiiiie et neee e e e 237
. SOC.DINSIG1 (AIO Digital Input 1, SOC 0X35).....cceiuiiiiiiiieiieieeriiie et 238
. SOC.SIGINTM (AIO6,7,8,9 Interrupt Enable, SOC 0X36).......ccccuririieiiiiiieieeiiiiieeeeseiiieeae e 238
. SOC.SIGINTF (Al06,7,8,9 Interrupt, SOC OX37)......eeeiiiiiiiiiieiieie ettt 239
. SOC.ENSIG (Signal Manager Control SOC OX38).......cccceeeiiiiiiiiiiiiiiieeeeee e 239
EMUX PACKet STUCIUIE. ...t a e 266
SOC.CFGDRVO (Driver Configuration 0, SOC OX60)........ccceiiiiiiiieeiiiiieee e 269
SOC.CFGDRV1 (Driver Configuration 1, SOC OX61)......cceicuuieeiieeeiiieeesieeessieeessnneeneeeeeeaeeeeenns 269
SOC.CFGDRQ6 (OHI6 Configuration, SOC OX62).........ccceeiiiiiiiieeiiiiiiiee et e e 270
SOC.CFGDRQ7 (OHI6 Configuration, SOC OX63).........ccueiiiiiiiiieiiiiiiie et e e 270
SOC.DOUTDRYV (OHI6/7, OMO0/2/4 Output, SOC OXB4)......ceeiueieaieiaeaiieaenieaeaieeeeneeaeeeee e 271
SOC.DINDRYV (OHI6, OHI7 Input, SOC OXB5).....cceiieeeaiieeaeaieeeaieeeeeieeeaieeeeseeeesseeeeesneeee s e ennnes 271
SOC.ENDRV (Application Specific Power Driver Control, SOC 0X66)..............ccoeeuuuiieieeeeennnnnn. 272
SOC.PROTCTL (PROT Control, SOC OXB7).......ceeuiueeaiieieaiieaeaieeeasiieaesieeessteeaesieeaaae e s ennnnes 272
SOC.HDTCTL (Hardware Deadtime Control, SOC OX68)..........cccccuireeeiiiiiiee e 272

-20- Rev 15-July 21, 2017



active-semi’ PAC5223 User Guide

Solutions for Sustainability Power Application Controller

=21 - Rev 15-July 21, 2017



active-semi’ PAC5223 User Guide

Solutions for Sustainability Power Application Controller

LIST OF FIGURES

FIGUIE 2-1. IMEMOTY IMAD...... ettt e e e e ettt e e e e e b b et e e e e e bbbt e e e e e abb e e e e e e e nbbe e e e e aeeaaeaaas 26
Figure 4-1. System CIOCK CONTIOL.......cooiiiiiiiie it e et e e e e e e e e e e e e e e e e e e e e eeeees 44
o T =TS A U 49
o (U= G B € [ I T o PP 59
o U= B €1 @ BN T o G = PSSR 67
o [0 oI s R B €1 o (O 2 o] o A OO PP U U PR 75
1o [ =T R B €1 o (O 2N o] G I JR U UER R 85
FIQUure 10-1. GPIO POIL E.... .. ettt e e e e e e e e e e e et e e et e e e eaaaeeeeseeaaaassssasbaasaeeeeeeeeeesraaanes 95
o U=t B e O €1 PRSP 99
o U= 2y B I 0T T PO SSSUPURRRI 111
Figure 12-2. PWMA[X] and PWMA[x+4] Example Using Timer A Up Mode and Up/Down Mode....................... 114
Figure 12-3. CA[x] and CA[x+4] Capture EXamPIe.........coiiiiiiiiiiiiiiiee et e e eeeneees 114
Figure 12-4. DTGAX BYpass EXAMPIE.........ooo et 115
Figure 12-5. DTGAX Bypass and Inverting LS EXamPIe........c.coiiiiiiiiiiiiie e 116
Figure 12-6. DTGAX LED and TED EX@mMPI@.....cooiiiiiiiiiiiiiie ettt e e e e et e e e e e eeenn e as 116
Figure 12-7. DTGAx LED and TED with On Time Preservation Example.............ccccovviiiiiiiiiee e 117
1o 18 =T G T B T2 =Y = TP 124
Figure 13-2. PWMBO0 and PWMB1 Example Using Timer B Up Mode and Up/Down Mode..............ccccevvuunnn.... 127
Figure 13-3. CBO and CB1 Capture EXampIe.............uuuiiiiiiiiiiiieiee ettt e e et a e 127
Figure 13-4. DTGBO BYPasS EXAMPIE......ueiiiiiiiiiee ittt e e e e e e e e aa e e e e e e aeeeeaaeeabtaaeaeaaees 128
Figure 13-5. DTGBO Bypass and Inverting LS EXampPle........c..uiiiiiiiiiiie e 129
Figure 13-6. DTGBO LED and TED EXAMPIE.......cciiuiiiiiiiiiiiiei ettt 129
Figure 13-7. DTGBO LED and TED with On Time Preservation Example...........ccccccoiiiiiiiiiii e 130
o U= Iy B I 0= T PP OP PR 135
Figure 14-2. PWMCO and PWMC1 Example Using Timer C Up Mode and Up/Down Mode............cccceeeeennnn... 138
Figure 14-3. CCO and CC1 Capture EXamPle.........ooo oottt e e e e e e e eeeeees 138
Figure 14-4. DTGCO Bypass EXamPIe............ ettt e e e e e e e e eee e 139
Figure 14-5. DTGCO Bypass and Inverting LS EXampPle..........cccoiiuiiiiiiiiiiiiie ettt 140
Figure 14-6. DTGCO LED and TED EXAMPIE.........ooiiiiiiiiiiiie ettt ettt see e e st e e e e s e e e s annnnan 140
Figure 14-7. DTGCO LED and TED with On Time Preservation Example..............cccccoiiiiiiieiiiieeicceieee e, 141
Lo 8T T K T U I 0T I 146
Figure 15-2. PWMDO and PWMD1 Example Using Timer D Up Mode and Up/Down Mode...............cccceeneenn... 148
Figure 15-3. CDO and CD1 Capture EXamPIE.........cooiuuiiiiiiiiiiiiii ettt e s e e e s e 149
Figure 15-4. DTGDO Bypass EXamPIE.........ueiiiiiiiiiiii ettt et e e e ettt e e e e s sbeeeeeeneeeenenees 150
Figure 15-5. DTGDO Bypass and Inverting LS EXample..........ccooiiiiiiiiii e 150
Figure 15-6. DTGDO LED and TED EXamMPIE.........ooiiiiiiiiiiieiiee et 151
Figure 15-7. DTGDO LED and TED with On Time Preservation Example...........ccccoiiiiiiiiiii 151
Figure 16-1. FLASH Memory CONtrOlIEr.........ouuiiiiiiieeee ettt e e e raneeeeeeenees 156
Figure 17-1. ADC, EMUX, ASCO, ASC ....i ittt e ettt ettt e et e e sttt e e emtee e s aeeeeaaeeeesaaeeeeanbeeeaanseeeaanneenees 177
Figure 17-2. ADC Conversion (SiNGIE SHOt)........coccuuiiiiiiiiiiie ettt e e st e e e s s raeeeesae s 178
Figure 17-3. ADC Conversion (Repeat MOE).........ccoiiuiiiiieiiiieiie ettt e e e s e e e e s nnnaaeeeeeas 178
Figure 17-4. ASCx, ADCCTL.ADCMODE = 001b, 010b, 100D, 101D......cciiiiiiiiiiiiiiie e 179
Figure 17-5. ASCx, ADCCTL.ADCMODE = 011D, 110D....ciiiiiiiiiiii ittt e e e 179
Figure 17-6. ASCX, ADCCTL.ADCMODE = 111Dttt et e e 180
Figure 17-7. ASxSy Sample with ASxSy.EMUXS = 00b and ASxSy.DELAY = 11b..c.cooiiiiiiiiiiiiii 180
Figure 17-8. ASxSy Sample with ASxSy.EMUXS = 01b and ASxSy.DELAY = 11b..c.cooiiiiiiiiii 181
Figure 17-9. ASxSy Sample with ASxSy.EMUXS = 10b and ASXSy.DELAY = 11b..c.cooiiiiiiiiii 181
Figure 17-10. ASCXx, 8 samples, NO COllISION.......oooiiiiiii et e e e e e e e e e e e s e e nennenees 181
Figure 17-11. ASCX 8 samples, COllISION. ......cii ittt e e e e e e e e e e e e s e e e e e e e e eenna e eeeas 182
Figure 17-12. ASCO 8 samples, ASC1 4 samples, COlliSION..........ccuuuiiiiiiiiieiie e 182
o U =T s R P UEURR P 188

-22- Rev 15-July 21, 2017



active-semi®

Solutions for Sustainability

PAC5223 User Guide

Power Application Controller

Figure 18-2. 12C Master Read TranSaCON. .......coii ittt e ettt e e e s aabee e eeeneeeeeeebebbenees 189
Figure 18-3. 12C Master Read WaVefOrMS. ..........uiiiiiiiiee ettt e e beeees 190
o TN g R 7 SR 198
Lo [ T2 0 BT @ T = 4T [ 1S 205
Figure 20-2. Single Read from SOC BriAgE.........cuuuiiiiiiiiiiiie e seiieiee e e sttt e e s sieee e e e s st e e e s s snnaeeeeessnnnsn s 206
Figure 20-3. Single Write t0 SOC BIAgQE........ccuueiiieeiiiiiiee ettt e e e sttt e e e s sttt e e e e s sntteeeeeessnteeeaeesansseeeaeeaanes 206
1o 1 I I B T DU UPPTIPUPN 213
Figure 21-2. SPI clock polarity and Phase..........cc..uuiiiiiiiiiiiiiee e e e e e e e e e 214
Figure 21-3. SPIMOSI early transmit in Master MOUE...........coiii i e e e e e e e e e e e e aaaeans 215
Figure 21-4. SPIMISO early transmit in Slave MOde.............ooiiiiiiii s 215
o TNy TSl 2 5 S 216
Figure 23-1. Configurable Analog Front ENd...........oo i 240
Lo U Y2 N N [ N [ S 241
o U Y2 T N [ 2 TN [ SR 244
o U N2 O N [ 1 N [ 7 S R 247
o O R T N [ SRR 250
FIGUIE 23-8. AIOT ...ttt ettt ettt h et h e ekt e e okt e e e oMttt e ek b e e e amb e e e e oabe e e aabe e e e enee e e anbee e e ante e e anbrneeeas 254
o U LI Ry A N (O T PSRRI 258
FIGUIE 23-8. ATOD. ...ttt ettt b e a e okt h bt e b et a bt oo h e e b et e h et e e e b e e ann e e nn e e 262
FIGUIE 23-9. EIMUX ...ttt ettt ea bt e ket e e st e ekt e e 1a bt e e b et e e s b e e e e b bbb e e et e e e e e e e e s aanbnrnes 266
Figure 23-10. EMUX TimMING......uuuiiiiiiiiiiiiei e e e e e sttt e et e e e e e e e e e s sa s et e b eaeeeeeeaaeaeeaesaesaaansastnsbasaeeeeessnnnnnnnns 267
Figure 24-1. Application SPecCific POWET DIIVET............iiiiiiiiiie ettt 273
Figure 24-2. ENHST, ENLST Prot@CON........uuiiiiiiiiiiiiiie ettt e e e e e e e e e et e e e eeeees 274
Lo T2 e A 1 | S 275
o T2 S 1 | SR 276
FIGUIE 24-5. DRLZ....... ettt e e e oo b et e e oo e b bt e e e e e e bbb et e e e e e b be e e e e e e aabb e e e e e e anbeee e s 277
FIQUIE 24-6. DRHS. ... ittt ettt e ettt e e ettt e e oa et e e amte e e e emeee e e teeeeameeeeaseeeeamseeesneeeeanseaeseaannnnnnneeas 278
FIQUIE 24-7. DRHA ...ttt ettt e oottt e e a bt e e e e h et e e e abe e e e am et e e aabeeeeamteeesnbeeeanteeessaannnnnneeeas 279
FIQUIE 24-8. DRHO......iii ettt ettt a e e ettt oo h bt e e e a b et e e eab e e e aabee e e aabe e e sabbe e e ambeee e e annnbrneeeas 280
Figure 25-1. Cortex-MO implemeEntation............c.uuiiiiiiiiiie e e et e e st e e e e s ee e e e e annaan 281
FIQUIre 25-2. COre REGISIEIS.......uuuiiiiiieiiiiieee et e e oot e e e e e e e e e eaeeeeeeseesa e aasbasbeeeeeeeessanan e ns 284
FIQUIE 25-3. PSR ettt b ekt 4 bt e e h bt e ekt e e a b et e e R b e e e e R b e e et e e e e e e e rn s 285
FIguIe 25-4. PRIMASK ..ottt ettt h e ettt e e e s et e e bt e e aab et e st et e e rab e e e sb et e e nnneeesnneees 288
FIigure 1-6. CONTROL. ... ettt et e ettt e e st e e e ettt e e e steeeaateeeaaseeeeamteeeeanseeeanseeeeanseeeeaaeeeeannnnsnnees 288
FIigure 25-5. CONTROL. .....ceiiiiieiiie ettt et se e e st e e tae e e steeeateeeesseeeanseeeesmseeeaseeeeanseeesaneeeeaaeeesaannnsseneees 288
FIgUre 25-6. MEMOTY MAP ... ... it e et e e e e ettt e e e e e ab et e e e e e e nnbe e e e e e e anbeeeeeaeeeeeees 291
Figure 25-7. Memory Ordering ReESIICHONS. ......coooiiiiiiiiei et eeaenees 292
Figure 25-8. Little ENdian FOIMAL ..o e e e s e e e e e sabeneaenees 295
FIGUIE 25-9. VECION TADIE.......coeeiiiee et e e et e e e e e bt e e e e e e e e e e e e e e e eaeees 298
Figure 25-10. Exception Entry Stack CONtents..........oooiiiiiiiii et 300
FIGUIE 25-11. ASR 3.ttt ettt ettt bt e h bt e e bt e e e ea bt e e e he e e e aa b e e e e b ee e e aabeeeeanbeeesabeeesannnnneneees 308
FIQUIE 25-12. LER B3 ...ttt b e bttt e e bt e e bt e e e e b b e e e a b e e e s be e e e anb e e e e neeeeeannnneees 309
FIGUIE 25-13. LOL #3.... oottt a e e bt oo e s bt e e bttt e oa bt e e e b et e e s b et e e b be e e s bne e e nb e e e nnnes 310
FIGUuIe 25-14. ROR H3 ...ttt ettt b et h et e e bt e e a b et e e b et e e e h b et e e bt e e e anb e e e e nne e e s s ennnnne e 310
FIGUIE 25-18. ISER....cci ittt ettt e e bt e e s bt e e bbb e e et e e e e e e e e ennn e 344
FIQUIE 25-16. ICER.......cii ittt ettt ettt e ettt e e ettt e e aa e e e e seeeeamteeeaseeeeanseeeeseeeeanseeeennseeeaaaeeeaaannnenenes 345
FIQUIE 25-17. ISPR....c ettt ettt et e et e ettt e e ea e e e tee e e snteee e eee e e amseeeensaeeeanseeeensbsaeeeeeaeeeesaannnenenes 345
FIQUIE 25-18. ICPR......eeiie ettt ettt e ettt e ettt e ettt e e eate e e e eeeeeamteee e seeeeamseeeeneeeeanseeeeanteeeeaaeeeaaaannenenes 346
FIGUIE 25-19. IPR ...ttt e e oottt e e e oo b b et e e e oo e b bt e e e e e e st e et e e e e annbe e e e e e e nbbeeaeeeaeeeas 347
FIigure 25-20. CPUID ... .. ittt ettt e e ettt e ettt e e e e ee e e seee e e seeeeameeeeeneeeeamseeeeanseeeanseeeeanneeeannenes 350
FIGUIE 25-21. ICSR ...ttt ettt ettt ettt ettt e et e e e ea et e e e tee e e amte e e e see e e amseeeeaneeeeaneeeeanseeeaaaaeeaaaannennnes 351
Figure 25-22. ATRCR......co ittt ettt ettt ettt e e sttt e ettt e e e bt e e e nee e e e beeeeaabe e e eneeeeanbeeeeanneeeannnennenes 352
FIGUIE 25-23. SCR ... .ttt e et e e e e ettt e e e e sttt e e e e e e s bee e e e e e e s baeeeeeeansbaeeae e e ntbeeaaaaaaaaaaaaaaeeeeeees 353
FIQUIE 25-24. CCR....oeiii ittt e e ettt e e e e ettt e e e e e e s bttt e e e e e st et e e e e e ansbaeaeeeaasbaeeeeeeasbeeaaeaaaeaaaaaaaens 354

-23-

Rev 15-July 21, 2017



active-semi’ PAC5223 User Guide

Solutions for Sustainability Power Application Controller

FIGUIE 25-25. SHPRZ......eeceee et e e e st e e e e e b et e e e e e ab et e e e e abbe e e e e e eaeaeas 355
FIGUIE 25-26. SHPRS. ...ttt e e e e e a b et e e e e ab b e et e e e e ab et e e e e e sbb e e e e e e aaeaeas 355
FIGUIE 25-27. SY ST _C SR .. ittt e e e e e et e e e e e b e e e e e e e b b e e e e e e e e e ees 357
FIigure 25-28. SY ST _RVR ... ittt ettt ettt e ettt e e s a bt e e e ate e e e ams e e e ambeeeeaseeeeambeeeaneeeesaannnbsneeeas 357
FIgUure 25-29. SY ST _CVR. ..ottt ettt ettt ettt b bt e e e a bt e e s bt e e e embe e e e anbe e e ambe e e e anbeeesaannbbeeee 358
FIigure 25-30. SY ST _CALIB......tiiiiiiie ettt ettt eh e e ettt e e aa bt e e sabe e e e aabe e e st et e e sabeeaeeeeasaannnnneee 358

-24 - Rev 15-July 21, 2017



active-semi®

Solutions for Sustainability

PAC5223 User Guide

Power Application Controller

1. STYLES AND FORMATTING CONVENTIONS

1.1. Overview

This chapter describes formatting and styles used through the document.

1.2. Number Representation

Numbers in a base other than decimal have a prefix or postfix as indicator. All numbers use little endian
formatting, most significant bit/digit is to the left. Digits for binary and hexadecimal representation are grouped
with a single space every four digits to improve readability. Binary numbers use “b” as postfix, hexadecimal
numbers use “0x” as prefix.

For example 1011b binary = 0xB hexadecimal = 11 decimal.

1.3. Formatting Styles

TYPE

EXAMPLE

DESCRIPTION

Register Name

RTCCTL

Register names use capital letter and bold formatting.

Register Bit(s)

RTCCTL.RTCCLKDIV

Register bits are always represented with the register name separated with a
period

Function selected by

Within text blocks, functions selected with a register bit setting are set in

- ) [RTCCTL.RTCCLKDIV] brackets. For example [RTCCTL.RTCCLKDIV] means divider settings /2 to /
Register bit(s) 65536
Pin Function XIN Pin functions use capital letters
Formulas CLK = FCLK / DIV Formulas use Teletype font.
Links Number Representation Clickable Links are underlined and blue

CPU Mnemonic

MRS

CPU Mnemonic use Teletype font.

Operands

{Rd,} Rn, Rm

Operands use ltalic

Code examples

B loopA

Code examples use Teletype font.
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