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 DATA SHEET

PAC5210

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’ PAC5210

Solutions for Sustainability Power Application Controller

TABLE OF CONTENTS

1= 0 1= T = I I TSy o i T o 7
P O o= 1o o1V Y o] o] o= 11T o1 RS 8
3. Product SEleCtion SUMMANY........ .o i ittt e e oo e oottt ettt e e e e e e e e e e e e s e e nnsbanseneeeeeaaaaaaaaaanees 9
@ e [= Yy oo TN a1 0] ¢y T T 1] o T SO 9
5. PACS2T0 FEALUIES. ....cieeeeee ettt ettt ettt e e e e ettt e e e e ettt e e e e saateeeeeeeansteeeaeeaanteeeeeeeastaeeeeeesnsteeeeeesansessnsnnnnnes 10
6. Absolute Maximum RatiNgS........oooiiiiiiiiiiei it e e e e e e e e e e e e e et e eeta s e e e e eeaaaeaeeeeeaeaesrnn e eearaaaae 11
7. Architectural BIOCK DIagram..........ccooiiiiiiiiiiiiiiee s e ettt e s e s e e e e e e e e e eeeeeeaeatsa i aeseeeaaaaaaeeeannseeennnaeeesan 12
T | o o] a1 i{e U= 4T ] o TS PPPRPPR 13
T IR o 010y L 1 TSSOSO RR 13

1 I T B =T Ted o (o o TP 14
10. Multi-Mode Power Manager (MIMPIM)...... ..o ettt e e e e e e e e e e e e e e eaeaeas 21
B O == (] 21

(L 2 =1 (o Yo [ B F= o = o P ST PRSP 21
O TRC T U  Tox 1 o T B I TY=T 4o ) o) o 21
10.3.1. Multi-Mode Switching Supply (MMSS) CoNtroller..........oooo oo 21
10.3.2. LiN€Ar REQUIBTOIS........e ittt e et e e e e e e e e e e e e s s nansbesbeeeeeeeaaaaaaaaaenees 23
10.3.3. POWET UD SEQUENCE. ...ttt e e e e e e e e e e e e e e e e e st s b raeeeeesssaaneaeeseeesnaen 24
10.3.4. HIDEINAte MO ..ottt e e e ettt e et e e e e e e e e e e s e e annnnnbeeees 24
10.3.5. Power and Temperature MONITON. ...........ooiiiiiiieeeee e e e e e e e e e e e e e e e e e eaa e aees 25
10.3.6. VOIAQE REFEIENCE. ... ..ot e e e e e e e et e e e aeaeeeeaeeseeannnresranees 25

10.4. Electrical CharaCteriStiCS. ... ...uiiiiiiiiie ittt e e e e e e e e e e e e e e e et e b ra e e e eaeeaaeaeeeeenennnns 26
10.5. Typical Performance CharaCteriStiCS.........ouiuuiiiiiiiiiiiie et e e e eeeeeeees 29
11. Configurable Analog Front ENA (CAFE).......oo et 30
LI = e T QI =T | =T P PSP UPPUPPPPPPP 30
7 0T T i T g =T I DT ) 1o o PSP 31
11.2.1. Differential Programmable Gain AmMPlifier (DA).........ooiiiiii e 31
11.2.2. Single-Ended Programmable Gain Amplifier (AMP)..... ... e 31
11.2.3. General Purpose Comparator (CIMP).........coicuuiiiieiiiiiiie ettt e e s s 31
11.2.4. Phase Comparator (PHOC).......oo ittt et e et e e e s et e e e s s as 31
11.2.5. Protection Comparator (PCMP).........ueeeiiiiiiei et e e e e e e e e e e e e ennaaas 31
11.2.6. Analog Output BUfEr (BUF).........ouuiiiiiiiiicie et e e e e e e e e e e e 32
11.2.7. Analog Front ENA /O (AlO)....ueeeieiiieiie ettt e e e e e e e e e e e aaaaeeeeeaesaaaa s aeeaeeeennan 32
11.2.8. PUSh BUHON (PBTIN)...ciiiiiiiiiiiie ettt e ettt e e e e et e e e e et e e e e s eaaaaeeeeeeassnnnannaan 32
11.2.9. HP DAC @Nd LP DAC ...ttt ettt e e et e e e st e e e e s e e e e e aanr e e e e s s ennanasnnaan 32
11.2.10. ADC Pre-MUIPIEXET ... ettt et ettt e e st e e e s e e e e e e s annnnnas 32
11.2.11. Configurable Analog Signal MatriX (CASM).........eei i 32
11.2.12. Configurable Digital Signal MatriX (CDSM)........ocuuiiiiiiiiiie e 32

11.3. Electrical CharaCteriStiCs. ... .. oo it e e e e e e e e e e e e e e e e e e eeeennnns 34
11.4. Typical Performance CharacteriStiCS...... ..o e e e 37
12. Application Specific POWEr Drivers (ASPD)......co.oo ittt et e e e a e e snrae e e e e e 39
2 B =Y L8] PP URTRPR RPN 39
L7 = 1 (o Tor ;DT = o | - o PSPPI 39
2RS¥ g Tor 1o F= I B 1= Tod ] 1T o PP 39
12.3.1. OPEN-DIrain DIVELS......ciiii i ittt e e ettt e e e eaeeeeeeeessae e aas b e saaaaeeeeeesesssnnsaaeaeeennes 39
12.3.2. POWET DIIVEIS CONIIOL. ... eiiiiiiiiiiiiiie e e ettt e e e e e e e e e e e s e st eeeeeeaaaaaeessesansaaasaeeeeeennnnn 40
12.3.3. Gate Driver Fault ProteCtioN...........uiiiiiei it r e e e e e e e e e s e e s enennre e nnnnns 40

12.4. Electrical CharaCteriStiCS. ......oviii ittt e e e e e e e e e e e e s et ae e e e e e eeaaaeeeeeannnnns 41
12.5. Typical Performance CharaCteriStiCS. ........oiiuiiiiiiiiiiiee et eeeaeees 42
13. ADC with Auto-Sampling SEQUENCET..........coi ittt e e e e e e e e e e e e e e et n e eeeeeeeeennnnnes 43
LR TR R =1 (o Te [ D= To = o P SRR PPPPPPP 43
13.2. FUNCHONAI DESCHIPLION. ...t e e e e ettt e e e e e eaeaeeeeeeeeeessbaaran e eaees 44

_2- Rev 1.11-May 3, 2017



active-semi’ PAC5210

Solutions for Sustainability Power Application Controller

LS I L R PRTTRPP 44
13.2.2. AUtO-SamPliNg SEQUENCET ........co ettt et e e e e e e e e e e e e e aaa e e e e e aeeeean e aeeaeeeennnn 44
13.2.3. EMUX CONTIOL...ciiiiiiiiiiie e ettt e e e ettt e e e sttt e e e e sttaeeeeesaattaeeeessstaeeeeesansssaeeessassseesssssssnnnnnnnnes 44

13.3. Electrical CharaCteriStiCs. ... ....oo oot e e e e e e e e e e e e eeeennnns 44
Y 1= Y0 T YRS Y] (=3 o S 46
3 T =Y (1] PP UTUUPR USRI 46

L 2 = 1 o Tor ;DT = o | - o PSSP 46
LG I W] Tox 1o F= I I 1= ] 1 o] o PP 47
14.3.1. Program and Data FLASH..........ou et e e e e e e e e e e s e e e e eeeenaan 47
T4.3.2. SRAM. ...ttt e et e et e et — e e e e e eeb———aeeeaeh———eaeeaab——teaeeiabaeeaeeeaatraeeaeeaarrnaaes 47

14.4. Electrical CharaCteriStiCS. ......uuiiii it e et e e e e e e e e e e s et reanreeeeeeaeaeeeeeennnnns 48
BT O [o o [ O o g1 1o IR S 371 (=0 PRSP 49
S TR R == (1] 49
LRSI =1 (o Te [ B F= o = o P T PRSP PPPPPPP 49

SR STRC T U Tox 1o T B I LY=o o) o 50
15.3.1. Free Running ClOCK (FRCLK)...... .o i ettt ettt e e e e e e e e e e e e e e eeeeennan 50

LT B o= T @ Yo S (L O 0 TSP RPRR 50
15.3.3. High-Speed CIOCK (HCLK).......ciiuiiiiie ittt e e e e e e s e e e e e s e as 50
15.3.4. AUXIlIAry CIOCK (ACLK)......uueieiiiiiiiiee oot e e e e e e et e e e e e e e eaeeeeeeseeaeasasbesa e eeeeeenes 50
15.3.5. ClOCK GALING....uuteiiiiiiiiiie et e e e e e e e e e et a e e e e et e eaeaeeeessa e s asbasasaaeeeeeeeaaaaeessaaaanannnnrnnes 50
15.3.6. RiNg OSCIllator (ROSC).....uuiiiiiiiiiiiee ettt e e e e e e e e e e e e aaee e e e e s e s seasasbesaaeeaeeennes 50
15.3.7. Trimmed 4MHZ RC OSCIllator.........ooiii ittt e e e e e e e e e e e e e s s ennseeeseeeeeennnan 50
15.3.8. Internal SIOW RC OSCIllAtOr........uuiiiiiiiiiiieiie et e e e e e e e e s s e e e e e e eeeeeasan s aeeeeeeennnn 50
15.3.9. Crystal OSCIllator DIIVE . .......eeiiiie ettt et e e e s 50
15.3.10. EXternal CIOCK INPUL........ooi et e e et e e e e 50
S0 T O I PP 50

15.4. Electrical CharaCteriStiCs. ... . .ooi oottt e e e e e e e e e e e e e e e e aaaaeeeeenennnns 51
16. ARM Cortex-MO MICroCONIIOIEr COre.........oooiiiiiii ettt ettt e et e e e e e e e e e e e aa e e e e e e eneaan e e e e eeeeeennnn 52
LT B =Y L (8] PP UTT TR 52
T2 =1 (o Yo QI =T | = o PP 52
LGRS I ¥ Tq Tox i o] b= 1= Yod o] 1 o] o PPN 52
16.4. Electrical CharaCteriStiCS..........ciiii ittt e e e et e e e e e et e e e e e snbeeeaaaaaaaaaeas 53
16.5. Typical Performance CharaCteriStiCS..........uuuuuiiiiiiiiiiee e e e e e e e e e e e e e e e eeeanaaas 53
LT VL@ I 7] a1 1 o = PR UERRRRRRRPRN 54
00 R == 1 18] Y SRS 54
L =1 o Yo [ B = To = o PSPPSR 55
17.3. FUNCHONAI DESCIIPHON. ...ttt e et e e e e s bt e e e e e e b e e e e e e e nbeeeeeeas 55
17.4. Electrical CharaCteriStiCs. .. ....iii it e e e e e e e e e e e e e e e e e aeeeeeeeeaennans 56
R TS T=Ty =TI g =T o = Lo SRR 57
< TR O = (o Yo (I =T | = o o PP 57
18.2. FUNCHONAI DESCHIPLION. ...ttt e e e e e e e e et ettt e e e e e eeeaeeaeeeeeeesatsnsan e eaees 57
18.2.1. [P0 CONMIOIIET........eoiuei ettt ettt ettt et e e et e e et e e ebe e et e e eateeeaeeeebeeenteesaseessseesreeereeeeanns 58

18.3. UART CONIIOIIET ... eeeeee ettt ettt e e e ettt e e e e ettt e e e e e e antbe e e e e e e sbeeeaeeeansteeeeeeaantaeeaeeaaaaaaaaens 58

LR T ] I 7] ] (o] =T PRSP 58
18.5. DYNamIiC CharaCteriStiCS. ... ..uuuiiiiiiiii ettt 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 eaaaaaa s 59
1S TR 115 0= SRR 63
LRSI I =1 o Ter S = To = o PSPPSR 63
19.2. FUNCHONAI DESCIIPHON. ...ttt e e e e e e e e e e e bt e e e e s e nbbe e e e e e e nreeeeeeas 64
RS0 T 11031 PSP OPPPUPPPPPINt 64
RSV 110 T = SRR 64

RS D2 T 13T P PPRPPPRPPRINt 64
RS0 T 03T I TP PPUPUPRRPRINt 65
19.2.5. WatChAOQG TIMET ...ttt ettt e e e e e e e e e e e e e e nanbsebeeeeeennn e eaaeeeees 65
19.2.6. SOC BUS WaAChAOG TiMIEI.....ceiiiiiiiiiie ettt e ettt e e s ettt e e e sttt e e e s snnaeeeeaesanssssnsnnnnnnnnnnnnnnnn 65

-3- Rev 1.11-May 3, 2017



active-semi’ PAC5210

Solutions for Sustainability Power Application Controller

19.2.7. WAKE-UP TIMET ... eeeeieiitie ettt ettt e ettt e e e e o a bttt e e e e e bttt e e e e e ambe e e e e e e anbe e e et eeeeeeeeeeeeennnnnes 65
19.2.8. REAI-TIME CIOCK. ... ettt e e e e e e e e e e e et ettt e e e e eaaeeeeaesaaa e nnsnneneeneeeeaeeeennes 65

P2 =T 4 g P T O F= = T =Y 1S (o= O 66
21. Package Outline and DIMENSIONS. ... ... ettt e et e e e e e e e e e e e s e e eeeeeeeeeeeeeaeeeeenna e aeaeeeenes 67
21.1. TQFN88-56 Package Outline and DIMENSIONS. ..........ciiiiiiiiiiie ittt e e e e e e e e e 67
7 O g T T o L= I SR UUPSPRPPPPRPN 69
23. Legal INfOMMALION. ........eiiiiiiiieiee ettt e e e e e e e et e e e e e e e e e e e e se e e b a—baeaee e bbb e e e e e e anra e 70

_4- Rev 1.11-May 3, 2017



active-semi’ PAC5210

Solutions for Sustainability Power Application Controller

LIST OF TABLES

Table 3-1. Product SeleCtion SUMMIAIY.........ooi it e e e e e e e e e e e e e e e e aeeeaas 9
Table 4-1. Ordering INfOrMatION...........eiii ettt e e e e e s e e e s 9
Table 6-1. Absolute MaxXimum RatINGS. ... ....eeieeiiiiiiiiie ettt e e e e e e e e e e e e e e e eeeann e e eaeaenees 11
Table 9-1. Multi-Mode Power Manager and System Pin DeSCriptioN..........cccuuiiiiiiiiiiiee i 14
Table 9-2. Configurable Analog Front End Pin DeSCHPLON..........cciiiiiiiiiii e 15
Table 9-3. Application Specific Power Drivers Pin DeSCHPiON...........uuiiiiiiiiiiiiiiiiicccceeeee e 16
Table 9-4. /0O POrtS Pin DESCHPLON. .....eiiiiiii e e e e e e e e e e e e e e s e e s e e e e e e e aaaaaas 17
Table 9-5. /0 Ports Pin Description (COntiNUE)..........ccuuiiiiiiiiiiieeiee e e e e e ree e e e ea e 18
Table 9-6. /0 Ports Pin Description (ContinUEd)..........cooiiiiiiiiiiiiiiie e 19
Table 10-1. Multi-Mode Switching Supply Controller Electrical Characteristics...........ccccvviiiiiiiieeeiicceeee 26
Table 10-2. Linear Regulators Electrical CharacteriStiCs. .........oouuiiiiiiiiiiiii e 28
Table 10-3. Power System Electrical CharacteriStiCs..........oiiuuiiiiiiiiiiiiii e 28
Table 11-1. Differential Programmable Gain Amplifier (DA) Electrical Characteristics............ccccceeiiiiiiiiiiiiiinenn. 34
Table 11-2. Single-Ended Programmable Gain Amplifier (AMP) Electrical Characteristics.............ccccceiveeeiininnnn. 34
Table 11-3. General Purpose Comparator (CMP) Electrical Characteristics............ccccooiiiiiiiiiiiiii 35
Table 11-4. Phase Comparator (PHC) Electrical CharacteristiCs............coiiuiiiiiiiiiiiiiei e 35
Table 11-5. Protection Comparator (PCMP) Electrical CharacteristiCs..............cuveviiiiiiiie i 35
Table 11-6. Analog Output Buffer (BUF) Electrical CharacteristiCs..............cooooiiiiiiiiiiiiiiieeeeeece e 35
Table 11-7. Analog Front End 1/0O (AlO) Electrical CharacteristiCs............ccoeoiiiiiiiiiiiiiiie e 36
Table 11-8. Push Button (PBTN) Electrical CharacteristiCs.............uuiiiiiiiiiiiiiiiiiiceee et 36
Table 11-9. HP DAC and LP DAC Electrical CharacteristiCs..........c.uuuiiiiiiiiiiii e 36
Table 12-1. POWET DIVEE RESOUICES.......ciii ittt e e e e e e e e e e e e e st e e e e etaaaaeeeassaaaa s sntanaaeaeeeeeaaaeeeeaesannannss 39
Table 12-2. Open-Drain Drivers Electrical CharacteristiCs. ..o 41
Table 12-3. Power Drivers Module Electrical CharacteristiCs. ..o 41
Table 13-1. ADC and Auto-Sampling Sequencer Electrical CharacteristiCs.............oooviiiiiiiiiiii e 44
Table 14-1. Memory System Electrical CharacteriStiCs..........oiiuuiiiiiiiiiie e 48
Table 15-1. Clock Control System Electrical CharacteristiCs. ... 51
Table 16-1. Microcontroller and Clock Control System Electrical Characteristics..........ccccoecviiiiiiiiiiiie e, 53
Table 17-1. 1/0O Controller Electrical CharacCteriStiCs..........cuuuiiiiiiiiiiiie e e e e et eeeeeeeeeees 56
Table 18-1. Serial Interface Dynamic CharacteristiCs..........cccccuuuiiiiiiiiiiiie e 59
Table 18-2° 12C DynamiC CharaCteriStiCS.........uuuuuriiiiiiiieiee e e e e e e e e e e e e e e e se e es 60
Table 18-3. SPI Dynamic CharacCteriStiCs.........uuuuiiiiiiiiiiiiii e e e e e e e e e e e 62
Table 20-1. Thermal CharaCleriStiCS........oii it r e e e e e e e e e s e s et e teeeeeeeaaaaeeeeeesaaaaannens 66
Table 22-1. Data Sheet Chan@e LiSt..........coo i e e e e e e e e e e e e e e e aaaeeas 69

-5- Rev 1.11-May 3, 2017



active-semi’ PAC5210

Solutions for Sustainability Power Application Controller

LIST OF FIGURES

Figure 1-1. Power AppliCation CONIIOIIET.........oooi i e et e e e e e e e e e e e e e eeeeanneees 7
Figure 2-1. Simplified AppliCation DIagram........ ..o it e e e e e e e e e e enee e e e e e e eennnaeeas 8
Figure 7-1. Architectural BIOCK DI@gIram.........coooiiiiiiiiiiiii ettt e e e e e e e e e e e e e e e e e neeenn e eas 12
Figure 8-1. PAC5210QS Pin Configuration (TQFN88-56 PacCkage)...........ccccueiiieiiiiiieiiiii i 13
Figure 9-1. Power Supply Bypass Capacitor ROULING..........uuiiiiiiiiiiiie et 20
Figure 10-1. Multi-Mode POWEI MANAQET .............coiiiiiiiiiiiteeee et a e e e e e e e e e e e e e e e aeaasta b aeeeeeeran s 21
[T 0L =T 0L = ¥ T 1Y (o To [P 22
Figure 10-3. Ultra-High-Voltage BUCK MOE.............ouuiiiiiiiiiiiie e e e 22
Figure 10-4. AC/DC FIyDack MOGE.........ooiiiiiiiiiie ettt e ettt e e e s e ate e e e e s abteeeeeeesnnenees 23
Figure 10-5. LIN@ar REGUIATOTS........oi ittt ettt e e e e sttt e e e e e et e e e e e e s nbbe e e e e e enneeeas 24
Figure 10-6. POWET UD SEQUENCE........coiiiiiiiiiei ettt et ettt e e e e sttt e e e e et e e e e e e nbe e e e e e e anbbeeeeeeeeeeeeeees 24
Figure 11-1. Configurable Analog Front ENd...........ooo e 30
Figure 12-1. Application Specific POWET DIiIVEIS.......cooiii ettt e e e e e e e e e e e e e e eeeeas 39
Figure 13-1. ADC with AutO-Sampling SEQUENCET...........coiiiiiiiiiii e e e 43
FIQUIre 14-1. MEMOIY SYSIEM..... ettt e ettt ettt e e e e e e e e e e e e e e nanseeeeeeeeeaaaaaaeaeaaaeaeeennnnn 46
Figure 15-1. CIOCK CONIIOl SYSIEM....ccciiiiiiiie e et e e et e e e e e et e e e e s s st te e e e e e e eaaaeaaaaaaaaaaaeeeeees 49
Figure 16-1. ARM Cortex-MO MiCroCONTrOlEr COTE..........coiiiiiiiiiiie e e ettt e e e e ettt e e e e ssnbaeeeeeeseeeeeeennnnes 52
FIQUIE 17-1. 1/Q CONTIOIIET ... .eeeeeeeeeeeieee ettt e e e et e e et e e eeeeeeeeeeesaasasbasaaeeeeeeaeeseesaaaeaeeeeeessann 55
Figure 18-1. Serial INTEITACE. ..........coi it e e e e e e e e e e e ee e e e e e eaaaeeeeeesaaaanasraneeeeeesenan 57
Figure 18-2 12C TiMING DIagQram.......ccciiiiiie e ittt et e e e e e e e e e e e e e eeaaaaeeeeessa s s asesbrasaeeeeaaaaaaeaessaeaaanns 61
Figure 18-3. SPI TiMING DIagram........ccoii ittt e sttt e e e e ettt e e e e e s bt e e e e e e anbbeeeaaeeaaaaaaaens 62
Figure 19-1. TIMErs A, B, C, @nd D.....coiiiiiiiieiiieieiee ettt e e e e e e e e e e e e s s e e sttt eeeeeeeeaeeeeeeesnnnneeeeeenaennnns 63
Figure 19-2. SOC Bus Watchdog and Wake-Up TIMer.........c..uiiiiiiiiiii e 64
Figure 19-3. Real-Time Clock and Watchdog TIMET.........coiuuiiiiiiiiiii et 64

-6 - Rev 1.11-May 3, 2017



PAC5210

Power Application Controller

active-semi®

Solutions for Sustainability

1. GENERAL DESCRIPTION

The PAC5210 belongs to Active-Semi's broad portfolio of full-featured Power Application Controller™ (PAC)
products that are highly optimized for controlling and powering next generation smart energy appliances,
devices, and equipment. These application controllers integrate a 50MHz ARM® Cortex™-M0 32-bit
microcontroller core with Active-Semi's proprietary and patent-pending Multi-Mode Power Manager™,
Configurable Analog Front End™, and Application Specific Power Drivers™ to form the most compact
microcontroller-based power and general purpose application systems ranging from digital power supply to
motor control. The PAC5210 microcontroller features up to 32kB of embedded FLASH and 8kB of SRAM
memory, a high-speed 10-bit 1uys analog-to-digital converter (ADC) with dual auto-sampling sequencers,
5V/3.3V 1/Os, flexible clock sources, timers, a versatile 14-channel PWM engine, and several serial interfaces.

The Multi-Mode Power Manager (MMPM) provides “all-in-one” efficient power management solution for multiple
types of power sources. It features a configurable multi-mode switching supply controller capable of operating in
buck, flyback, or boost mode, and up to four linear regulated voltage supplies. The Application Specific Power
Drivers (ASPD) is medium voltage level open drain driver for general purpose driving. The Configurable Analog
Front End (CAFE) comprises differential programmable gain amplifiers, single-ended programmable gain
amplifiers, comparators, digital-to-analog converters, and 1/Os for programmable and inter-connectible signal
sampling, feedback amplification, and sensor monitoring of multiple analog input signals. Together, these
modules and microcontroller enable a wide range of compact applications with highly integrated power
management, driving, feedback, and control for DC supply up to 52V and for line AC supply.

Figure 1-1. Power Application Controller

PWM ENGINE MULTI-MODE
|N$E§|I=‘:IE;E POWER MANAGER
16-bit timers,
SPI, I’C, UART HW dead-time control, AC/DC, DC/DC,

10ns resolution control

linear regulators

50MHz ARM CORTEX-MO0
MICROCONTROLLER CORE & MEMORY

APPLICATION
SPECIFIC POWER

1-cycle 32-bit multiplier, DRIVERS

24-bit RTC, 24-bit WDT, 24-bit SysTick, NVIC,

FLASH & SRAM Open-drain drivers

DATA ACQUISITION CONFIGURABLE ANALOG FRONT END

S elgel L 3 Differential PGAs,

4 Single-ended PGAs,
10 Comparators,
2 DACs (10-bit & 8-bit),
Temperature monitor

10-bit 1uys ADC,
dual auto-sampling
sequencer

The PAC5210 is available in a 56-pin 8x8 TQFN package. The PAC family includes a range of part numbers
optimized to work with different targeted primary applications.
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2. PAC FAMILY APPLICATIONS

General purpose high-voltage system controllers
Home appliances

Power tools

Motor controllers

LED lighting controllers

Uninterruptible power supply (UPS)

Solar micro-inverters

Wireless power controllers

Digital power controllers

Industrial applications

Figure 2-1. Simplified Application Diagram

PAC52xx
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50MHz ARM CORTEX-MO APSPP'-é%I“FTI'gN """""""""""""""" -
MICROCONTROLLER CORE sy . -,
& MEMORY EIVERS _||J : %%, |
' A — |
] fEa| |

DATA tI : @ ; g i
MONITORING ACQUISITION CONFIGURABLE || = T e .
SIGNALS & ANALOG FRONT END [
SEQUENCER
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3. PRODUCT SELECTION SUMMARY

Table 3-1. Product Selection Summary

CONFIGURABLE
POWER APPLICATION SPECIFIC
MANAGER ANAL?EﬁgRONT POWER DRIVERS MICROCONTROLLER
w = o =
PART | PN| Q@ |®@ @ z ui i I PRIMARY
NUMBER |PKG | & | 4 e z 2 Z |E|¥| = o APPLICATION
- Z 4 O| X || ~
o |2« = < =) < |z|S|[x|m o
> | S |0 < I o T |e|= = =
E |2 |e & 3 i o |585|= &
S | Jdlu|«c(=|olo S = |[s|w|%|<|Q| W |
2 |2|:|o|o|<|a 3 s 2|32l & |E
=z = | 0o|a|O0|ao|< a o Lol |o|lo| 2 |X
56-pin | 5. int e IPM control or
PAC5210 8x8 5.2V Y 3|14 |10]| 2 | 11 |3 0D (23V/40mA) 14 5 50 | 32 | 8 | 37 UART Y |general purpose
TQFN Ext SWD control

Notes: DIFF-PGA = differential programmable gain amplifier, GD = gate driver, HS = high-side , LS = low-side, OD = open-drain driver,
PGA = programmable gain amplifier, UHV = ultra-high-voltage.

4. ORDERING INFORMATION

Table 4-1. Ordering Information
PART NUMBER" TEMPERATURE RANGE PACKAGE PINS PACKING
PAC5210QS -40°C to 105°C TQFN88-56 56 + Exposed Pad Tray

M For the latest packaging and ordering information please see http://www.active-semi.com/ or contact us under sales@active-semi.com .
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5. PAC5210 FEATURES

m Proprietary Multi-Mode Power Manager

¢ Multi-mode switching supply controller configurable as high-voltage or ultra-high-voltage buck, AC/DC or
flyback

¢ DC supply up to 52V or line AC input
¢ 4 linear regulators with power and hibernate management
¢ Power and temperature monitor, warning, and fault detection
m Proprietary Configurable Analog Front End
¢ 10 analog front end I/O pins
+ 3 differential programmable gain amplifiers
¢ 4 single-ended programmable gain amplifiers
¢ 10 comparators
¢ 2 DACs (10-bit and 8-bit)
m Proprietary Application Specific Power Drivers
¢ 3 open-drain drivers
¢ Configurable delays and fast fault protection
m 50MHz ARM Cortex-MO0 32-bit microcontroller core
¢ Fast single cycle 32-bit x 32-bit multiplier
& 24-bit SysTick timer
¢ Nested vectored interrupt controller (NVIC) with 20 external interrupts
¢ Wake-up interrupt controller allowing power-saving sleep modes
¢ Clock-gating allowing low power operation
m 32kB FLASH and 8kB SRAM memory
m 10-bit 1us ADC with multi-input/multi-sample control engine
¢ 11 ADC inputs including input from configurable analog front end
m 3.3V I/Os
¢ 4 general purpose I/O with tri-state and dedicated analog input to ADC
m True 5V I/Os
¢ 23 general purpose I/Os with tri-state, pull-up and pull-down and dedicated 1/O supply
¢ Configurable between true 5V and 3.3V 1/Os
m Flexible clock and PLL from internal 2% oscillator, ring oscillator, external clock, or crystal
m 9 timing generators
& Four 16-bit timers with up to 16 PWM/CC blocks and 7 independent dead-time controllers
& 24-bit watchdog timer
& 4s or 8s watchdog timer
& 24-bit real time clock
& 24-bit SysTick timer
¢ Wake-up timer for sleep modes from 0.125s to 8s
m SPI, I?C, and UART communication interfaces
m SWD debug interface with interface disable function
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6. ABSOLUTE MAXIMUM RATINGS

Table 6-1. Absolute Maximum Ratings

(Do not exceed these limits to prevent damage to the device. Exposure to absolute maximum rating conditions for long periods may affect

device reliability.)

PARAMETER VALUE UNIT
VHM, DRM to VSSP -0.3 to 54 \Y
VP to VSS -0.3t0 20
CSM, REGO to VSS -0.3toVp+0.3 \Y
VSYS, AlO6/.. to VSS -0.3t0 6 \Y
VCC33to VSS -0.3to 4.1 \
VCC18to VSS -0.3t02.5 \Y
AlOx/.. (except AlO6/..), VCCIO, ENHS1, ENHS2 to VSS -0.3to Vsys + 0.3 \Y
PAX/.., PDx/.., PEX/.. to VSS -0.3 to Veeo + 0.3 \Y
XIN, XOUT to VSS -0.3 to Ve + 0.3 \Y
PCx/.. to VSSA -0.3 to Veeas + 0.3 \Y
OMXx to VSSP -0.3t0 24 \
VSSP, VSSA to VSS -0.3t00.3 \Y,
VSS, VSYS, DRM, REGO, OMx RMS current™ 0.2 Arws
VSSP RMS current™ 0.4 Arus
VP RMS current® 0.6 Arus
Operating temperature range -40 to 105 °C
Human body model (JEDEC) 2 kV
Electrostatic discharge (ESD) Charge device model (JEDEC) 1 kV
Machine model (JEDEC) 200 \%

" Peak current can be 10 times higher than RMS value for pulses shorter than 10ys.
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7. ARCHITECTURAL BLOCK DIAGRAM

Figure 7-1. Architectural Block Diagram
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8. PIN CONFIGURATION

8.1. PAC5210QS

Figure 8-1. PAC5210QS Pin Configuration (TQFN88-56 Package)
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9. PIN DESCRIPTION

Table 9-1. Multi-Mode Power Manager and System Pin Description

PIN
NAME PIN NUMBER TYPE DESCRIPTION

CcSM 20 Analog SW|tch|ng.suppIy current sense input. Connect to the positive side of the current
sense resistor.

DRM 23 Analo Switching supply driver output. Connect to the base or gate of the external power

9 NPN or n-channel MOSFET. See PAC51xx/52xx User Guide and application notes.

EP (VSS) Ep Power Exposed pad. Must be connected to ‘Vss‘ in a star grognd_ configuration. Connect to
a large PCB copper area for power dissipation heat sinking.

REGO 19 Power S.ystlem'reguIaFor output. Connect to Vsys directly or through an external power-
dissipating resistor.
Internally generated 1.8V core power supply. Connect a 2.2uF or higher value

VCC18 56 Power ceramic capacitor from Vccis to Vssa. See Figure 9-1. Power Supply Bypass
Capacitor Routing below.
Internally generated 3.3V power supply. Connect a 2.2uF or higher value ceramic

veess 5 Power capacitor from Vccss to Vssa. See PCB layout note below.
Internally generated digital /O power supply. Connect a 4.7uF or higher value

VCCIO 53 Power ceramic capacitor from Vccio to Vssa. See Figure 9-1. Power Supply Bypass
Capacitor Routing below.
Switching supply controller supply input. Connect a 1yF or higher value ceramic
capacitor, or a 0.1uF ceramic capacitor in parallel with a 10uF or higher electrolytic

VHM 22 Power capacitor from Vuu to Vssp. This pin requires good capacitive bypassing to Vsse, SO
the ceramic capacitor must be connected with a shorter than 10mm trace from the
pin. See Figure 9-1. Power Supply Bypass Capacitor Routing below.
Main power supply. Provides power to the power drivers as well as voltage
feedback path for the switching supply. Connect a properly sized supply bypass
capacitor in parallel with a 0.1uF ceramic capacitor from Ve pin to Vss for voltage

VP 21 Power o s . w. )
loop stabilization. This pin requires good capacitive bypassing to Vss, so the
ceramic capacitor must be connected with a shorter than 10mm trace from the pin.
See See Figure 9-1. Power Supply Bypass Capacitor Routing below.

VSS 7 Power Ground.

VSSA 6 Power Analog ground. Connect to Vss in a star ground configuration.

VSSP 24 Power Power ground. Connect to Vss in a star ground configuration.

VSYS 18 Power 5V system power supply. Connect a 4.7uF or higher value ceramic capacitor from
Vsys to Vsse. See Figure 9-1. Power Supply Bypass Capacitor Routing below.

XIN 54 Analog Crystal oscillator driver input. Leave floating if unused.

XOuT 55 Analog Crystal oscillator driver output. Leave floating if unused.
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Table 9-2. Configurable Analog Front End Pin Description

PIN NAME PIN NUMBER FUNCTION TYPE DESCRIPTION
AIOO 1/0 Analog front end 1/0O 0.
AIO0/DAON 8
DAON Analog | Differential PGA 0 negative input.
AlO1 /0 Analog front end 1/0 1.
AlO1/DAOP/PCMPO 9 DAOP Analog | Differential PGA 0 positive input.
PCMPO Analog | Protection comparator input 0.
AlO2 /0 Analog front end 1/0 2.
AlIO2/DA1N 10
DA1N Analog | Differential PGA 1 negative input.
AIO3 1/0 Analog front end 1/0O 3.
AIO3/DA1P/PCMP1 11 DA1P Analog | Differential PGA 1 positive input.
PCMP1 Analog | Protection comparator input 1.
AlO4 110 Analog front end 1/0 4.
AlO4/DA2N 12
DA2N Analog | Differential PGA 2 negative input.
AIO5 /0 Analog front end 1/O 5.
AIO5/DA2P/PCMP2 13 DA2P Analog | Differential PGA 2 positive input.
PCMP2 Analog | Protection comparator input 2.
AIO6 1/0 Analog front end 1/O 6.
AMP6 Analog |PGA input 6.
AIO6/AMP6/CMP6/BUF6/PBTN 14 CMP6 Analog | Comparator input 6.
BUF6 Analog | Buffer output 6.
PBTN Analog | Push button input.
AlO7 I/0 Analog front end 1/0 7.
AMP7 Analog [PGAinput 7.
AlO7/AMP7/CMP7/PHC7 15
CMP7 Analog | Comparator input 7.
PHC7 Analog |Phase comparator input 7.
AIO8 1/0 Analog front end 1/0 8.
AMP8 Analog |PGA input 8.
AlO8/AMP8/CMP8/PHCS8 16
CMP8 Analog | Comparator input 8.
PHC8 Analog |Phase comparator input 8.
AIO9 1/0 Analog front end 1/0 9.
AMP9 Analog |PGA input 9.
AlIO9/AMP9/CMP9/PHC9 17
CMP9 Analog | Comparator input 9.
PHC9 Analog | Phase comparator input 9.
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Table 9-3. Application Specific Power Drivers Pin Description

PIN NAME PIN NUMBER TYPE DESCRIPTION
ENHS1 29 O Protection group 1 control output.
ENHS2 26 O Protection group 2 control output.
oMo 25 oD Medium-voltage open-drain driver 0.
om2 27 oD Medium-voltage open-drain driver 2.
Oom4 28 oD Medium-voltage open-drain driver 4.
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Table 9-4. I/O Ports Pin Description

PIN NAME PIN NUMBER FUNCTION TYPE DESCRIPTION
PAO I/0 | 1/O port AO.
PAO/PWMAO 30
PWMAOQ /O | Timer A PWM/capture 0.
PA1 /0 |1/O port A1.
PA1/PWMA1 31
PWMA1 /O | Timer A PWM/capture 1.
PA2 /0 |1/O port A2.
PA2/PWMA2 32
PWMA2 /O | Timer A PWM/capture 2.
PA3 /0 |1/O port A3.
PWMA3 /O | Timer A PWM/capture 3.
PA3/PWMA3/PWMA4/PWMBO 33
PWMA4 /O | Timer A PWM/capture 4.
PWMBO /O | Timer B PWM/capture 0.
PA4 /0 |1/O port A4.
PA4/PWMAS/PWMCO 34 PWMAS5 I/O | Timer A PWM/capture 5.
PWMCO /O | Timer C PWM/capture 0.
PAS5 /0 |1/O port A5.
PA5/PWMAG/PWMDO 35 PWMAG6 I/O | Timer A PWM/capture 6.
PWMDO /O | Timer D PWM/capture 0.
PAG /0 |1/O port A6.
PAG6/PWMA4/PWMBO 37 PWMA4 I/O | Timer A PWM/capture 4.
PWMBO /O | Timer B PWM/capture 0.
PA7 /O |1/O port A7.
PWMA5 /O | Timer A PWM/capture 5.
PA7/PWMA5/PWMA7/PWMC1 38
PWMA7 /O | Timer A PWM/capture 7.
PWMC1 1/0 Timer C PWM/capture 1.
PC2 /0 |1/O port C2.
PC2/AD2 4
AD2 Analog | ADC input 2.
PC3 /0 |I/O port C3.
PC3/AD3 3
AD3 Analog [ ADC input 3.
PC4 I/0 | 1/O port C4.
PC4/AD4 2
AD4 Analog | ADC input 4.
PC5 I/0 | 1/O port C5.
PC5/AD5 1
AD5 Analog | ADC input 5.
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Table 9-5. I/O Ports Pin Description (Continued)

PIN NAME PIN NUMBER FUNCTION TYPE DESCRIPTION
PDO lfe} I/0 port DO.
PDO/SWDIO 46
SWDIO I/0 Serial wire debug I/0.
PD1 I/0 I/O port D1.
PD1/SWDCL/EXTCLK 45 SWDCL | Serial wire debug clock.
EXTCLK | External clock.
PD2 I/0 I/O port D2.
PWMAS3 1/0 Timer A PWM/capture 3.
PD2/PWMA3/PWMA4/PWMBO 44
PWMA4 1/0 Timer A PWM/capture 4.
PWMBO I/O Timer B PWM/capture 0.
PD3 110 I/0 port D3.
PWMAS5 1/0 Timer A PWM/capture 5.
PD3/PWMAS5/PWMA7/PWMB1 43
PWMA7 1/0 Timer A PWM/capture 7.
PWMB1 110 Timer B PWM/capture 1.
PD4 I/0 I/O port D4.
PD4/PWMD1 42
PWMD1 1/0 Timer D PWM/capture 1.
PD5 110 I/0 port D5.
PD5/PWMAS5/PWMC1 41 PWMAS5 I/0 Timer A PWM/capture 5.
PWMC1 1/0 Timer C PWM/capture 1.
PD6 110 I/0 port D6.
PD6/PWMA7/PWMB1 40 PWMA7 I/0 Timer A PWM/capture 7.
PWMB1 1/0 Timer B PWM/capture 1.
PD7 110 I/0 port D7.
PD7/PWMAG/PWMDO 39 PWMAG6 I/0 Timer A PWM/capture 6.
PWMDO 1/O Timer D PWM/capture 0.
PEO 110 I/0 port EO.
PEO/SPICLK 47
SPICLK I/0 SPI clock.
PE1 I/0 I/O port E1.
PE1/SPIMOSI/UARTTX 48 SPIMOSI 1/0 SPI master out slave in (MOSI).
UARTTX O UART transmit output.
PE2 I/0 I/O port E2.
PE2/SPIMISO/UARTRX 49 SPIMISO 1/0 SPI master in slave out (MISO).
UARTRX | UART receive input.
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Table 9-6. I/O Ports Pin Description (Continued)

PIN NAME PIN NUMBER FUNCTION TYPE DESCRIPTION
PE3 110 I/O port E3.
PE3/SPICS0/NnRESET1 50 SPICSO 0] SPI chip select 0.
nRESET1 | Reset input 1 (active low).
PE4 110 I/0 port E4.
PE4/SPICS1/12CSCL 51 SPICS1 0] SPI chip select 1.
12CSCL 110 12C clock.
PE5 110 I/O port E5.
PES5/SPICS2/12CSDA 52 SPICS2 0] SPI chip select 2.
12CSDA 110 12C data.
PE6 53 PE6 110 I/O port E6.
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Figure 9-1. Power Supply Bypass Capacitor Routing
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10. MULTI-MODE POWER MANAGER (MMPM)

10.1. Features

m Multi-mode switching supply controller configurable as high voltage or ultra-high-voltage buck, AC/DC flyback
m DC supply up to 52V or line AC input

m 4 linear regulators with power and hibernate management

m Power and temperature monitor, warning, and fault detection

10.2. Block Diagram

Figure 10-1. Multi-Mode Power Manager
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10.3. Functional Description

The Multi-Mode Power Manager (Figure 10-1) is optimized to efficiently provide "all-in-one" power management
required by the PAC and associated application circuitry from a wide range of input power sources. It
incorporates a dedicated multi-mode switching supply (MMSS) controller operable as a buck, flyback, or boost
converter to efficiently convert power from a DC or AC input source to generate a main supply output Ve. Four
linear regulators provide Vsvs, Vceio, Veess, and Vecis supplies for 5V system, 5V or 3.3V I/0, 3.3V mixed signal,
and 1.8V microcontroller core circuitry. The power manager also handles system functions including internal
reference generation, timers, hibernate mode management, and power and temperature monitoring.

10.3.1. Multi-Mode Switching Supply (MMSS) Controller

The MMSS controller drives an external power transistor for pulse-width modulation switching of an inductor or
transformer for power conversion. The DRM output drives the gate of the n-channel MOSFET or the base of the
NPN between the Vuu on state and Vsgp off state at proper duty cycle and switching frequency to ensure that the
main supply voltage Ve is regulated. The Vp regulation voltage is initially set to 9V during start up, and can be
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reconfigured to be 5V, 12V, or 15V by the microcontroller after initialization. When Vp is lower than the target
regulation voltage, the internal feedback control circuitry causes the inductor current to increase to raise Ve.
Conversely, when V5 is higher than the regulation voltage, the feedback loop control causes the inductor current
to decrease to lower Vp. The feedback loop is internally stabilized. The output current capability of the switching
supply is determined by the external current sense resistor. In the high-side current sense buck mode, the
inductor current signal is sensed differentially between the CSM pin and Ve, and has a peak current limit
threshold of 0.26V. In the low-side current sense flyback or boost mode, the inductor current signal is sensed
differentially between the CSM pin and Vssp, and has a peak current limit threshold of 1V.

The MMSS controller is flexible and configurable as a buck, flyback, or boost converter. Input sources include
battery supply for buck mode (Figure 10-2), and AC line supply voltage range for ultra-high-voltage buck mode
(Figure 10-3), AC/DC flyback mode(Figure10-4). The MMSS controller operational mode is determined by
external configuration and register setting from the microcontroller after power up. It can operate in either high-
side or low-side current sense mode, and does not require external feedback loop compensation circuitry. For
optional extended application range, the MMSS also incorporates additional digital control by the microcontroller
to add accurate computations for outer feedback loop control such as power factor correction and accurate
current control.

Figure 10-2. Buck Mode
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Figure 10-3. Ultra-High-Voltage Buck Mode
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Figure 10-4. AC/DC Flyback Mode
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The MMSS detects and selects between high-side and low-side mode during start up based on the placement of
the current sense resistor and the CSM pin voltage. It employs a safe start up mode with a 9.5kHz switching
frequency until Ve exceeds 4.3V under-voltage-lockout threshold, then transitions to the 45kHz default switching
frequency for at least 6ms to bring Ve close to the target voltage, before enabling the linear regulators. Any extra
load should only be applied after the supplies are available and the microprocessor has initialized. The switching
frequency can be reconfigured by the microprocessor to be 181kHz to 500kHz in the high switching frequency
mode for battery-based applications, and to be 45kHz to 125kHz in the low switching frequency mode for AC
applications. Upon initialization, the microcontroller must reconfigure the MMSS to the desired settings for
Ve regulation voltage, switching mode, switching frequency, and Vuu clamp. Refer to the PAC application notes
and user guide for MMSS controller design and programming.

If a stable external 4.5V to 18V power source is available, it can power the Ve main supply and all the linear
regulators directly without requiring the MMSS controller to operate. In such applications, Vuu can be connected
directly to Ve and the microcontroller should disable the MMSS upon initialization to reduce power loss.

10.3.2. Linear Regulators

The MMPM includes up to four linear regulators. The system supply regulator is a medium voltage regulator that
takes the Ve supply and sources up to 200mA at REGO until Vsys, externally coupled to REGO, reaches 5V. This
allows a properly rated external resistor to be connected from REGO to Vsys to close the current loop and
offload power dissipation between Ve and Vsys. Once Vsys is above 4V, the three additional 40mA linear
regulators for Vcco, Vecss, and Vceis supplies sequentially power up. Figure 10-5 shows typical circuit
connections for the linear regulators. For 5V /O systems, short the Vccio pin to Vsys to bypass the Vccio
regulator. For 3.3V I/O systems, the Vccio regulator generates 3.3V. The Vecss and Vceis regulators generate
3.3V and 1.8V, respectively. When Vsys, Vccio, Vecss, and Veeis are all above their respective power good
thresholds, and the configurable power on reset duration has expired, the microcontroller is initialized.
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Figure 10-5. Linear Regulators
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10.3.3. Power Up Sequence

The MMPM follows a typical power up sequence as in the Figure 10-6 below. A typical sequence begins with
input power supply being applied, followed by the safe start up and start up durations to bring the switching
supply output Ve to 9V, before the linear regulators are enabled. When all the supplies are ready, the internal
clocks become available, and the microcontroller starts executing from the program memory. During
initialization, the microcontroller can reconfigure the switching supply to a different Ve regulation voltage such as
15V and to an appropriate switching frequency and switching mode. The total loading on the switching supply
must be kept below 25% of the maximum output current until after the reconfiguration of the switching supply is
complete. For AC input supply applications, the start up sequence includes an additional charging time for V uu
depending on the start-up resistor and capacitor values.

Figure 10-6. Power Up Sequence
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10.3.4. Hibernate Mode

The IC can go into an ultra-low power hibernate mode via the microcontroller firmware or via the optional push
button (PBTN, see Push Button description in Configurable Analog Front End). In hibernate mode, only a
minimal amount (typically 18uA) of current is used by Vuu, and the MMSS controller and all internal regulators
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are shut down to eliminate power drain from the output supplies. The system exits hibernate mode after a wake-
up timer duration (configurable from 125ms to 8s or infinite) has expired or, if push button enabled, after an
additional push button event has been detected. When exiting the hibernate mode, the power manager goes
through the start up cycle and the microcontroller is reinitialized. Only the persistent power manager status bits
(resets and faults) are retained during hibernation.

10.3.5. Power and Temperature Monitor

Whenever any of the Vsys, Vecio, Veess, Or Vecis power supplies falls below their respective power good threshold
voltage, a fault event is detected and the microcontroller is reset. The microcontroller stays in the reset state
until Vsys, Vceio, Veess, and Vecis supply rails are all good again and the reset time has expired. A microcontroller
reset can also be initiated by a maskable temperature fault event that occurs when the IC temperature reaches
170°C. The fault status bits are persistent during reset, and can be read by the microcontroller upon re-
initialization to determine the cause of previous reset.

A power monitoring signal Vuon is provided onto the ADC pre-multiplexer for monitoring various internal power
supplies. Vwon can be set to be Vecis, 0.44Veess, 0.4+*Vecio, 0.4*Vsys, 0.1¢Vreco, 0.1¢Vp, 0.0333Vuy, or the internal
compensation voltage Vcowe for switching supply power monitoring.

For power and temperature warning, a Ve low event at 77% of the regulation voltage and an IC temperature
warning event at 140°C are provided as maskable interrupts to the microcontroller. These warnings allow the
microcontroller to safely power down the system.

In addition to the temperature warning interrupt and fault reset, a temperature monitor signal Vwewe = 1.5 +
5.04e-3 « (T - 25°C) (V) is provided onto the ADC pre-multiplexer for IC temperature measurement.

10.3.6. Voltage Reference

The reference block includes a 2.5V high precision reference voltage that provides the 2.5V reference voltage
for the ADC, the DACs, and the 4-level programmable threshold voltage Vrurer (0.1V, 0.2V, 0.5V, and 1.25V).
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