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ABSOLUTE MAXIMUM RATINGS

Voltage Range on Vpp with Respect to GND .....-0.3V to +3.6V
Voltage Range on Any Lead with

Respect to GND Except VDD ............... -0.3V to (Vpp + 0.5V)
Continuous Power Dissipation (TA = +70°C)

32 TQFN (single-layer board)

(derate 21.3mW/°C above +70°C).......ccccceoviernnn. 1702.1mW
32 TQFN (multilayer board)
(derate 34.5mW/°C above +70°C)..........ccc..ccceenn... 2758.6mW

44 TQFN (single-layer board)

(derate 27mW/°C above +70°C).....ccccccevvvviiininrnnn. 2162.2mW

44 TQFN (multilayer board)

(derate 37TmW/°C above +70°C).....cc.ccccvvevieaiiiannn. 2963mW
Operating Temperature Range 0°C to +70°C
Storage Temperature Range...........c.ccocceoie -65°C to +150°C
Lead Temperature (excluding dice; soldering, 10s) ...... +300°C
Soldering Temperature (reflow) ..........ccccovviiiiiiiicnnnn. +260°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to absolute

maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

(VbD = VRST t0 3.6V, Ta = 0°C to +70°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Supply Voltage VDD VRST 3.6 \
1.8V Internal Regulator VREG18 1.62 1.8 1.98 \
Power-Fail Warning Voltage for | -\, | \onitors Vop (Note 2) 1.75 1.8 1.85 v
Supply
Power-Fail Reset Voltage VRST Monitors Vpp (Note 3) 1.64 1.67 1.70 Vv
POR Voltage VPOR Monitors VpD 1 1.42 Y
RAM Data-Retention Voltage VDRV (Note 4) 1.0 \
Active Current IDD_1 Sysclk = 12MHz (Note 5) 3.25 4 mA
TA = +25°C 0.2 2.0
st | Power-Fail Off -2= - ~ .
Stop-Mode Current TA = 0°C to +70°C - LA
, TA = +25°C 22 29.5
Is2 Power-Fail On
Ta = 0°C to +70°C 27.6 42
Current Consumption During [(BxIs2) +
: IPFR (Note 6) ((PCI-3) x (Is1 + LA
Power-Fail
INANO))]/PCI
Power Consumption During IPOR (Note 7) 100 nA
POR
' 375 + (8192 x
Stop-Mode Resume Time It S
P ON tHFXIN) H
Ppwer-FaH Monitor Startup {PEM_ON | (Note 4) 150 s
Time
Ppwer-FaH Warning Detection — (Note 8) 10 s
Time
Input Low Voltage for IRTX,
IRRX, RESET, and All Port Pins |~ "' VanD 08xVop | ¥
Input High Voltage for IRTX,
IRRX, RESET, and All Port Pins |~ M 0.7 x Vop Voo v
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RECOMMENDED OPERATING CONDITIONS (continued)

(VDD = VRsT t0 3.6V, TA = 0°C to +70°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Input Hysteresis (Schmitt) VIHYS VbD = 3.3V, Ta = +25°C 300 mV
Input Low Voltage for HFXIN VIL_HFXIN VGND 0.3 x VDD \
Input High Voltage for HFXIN VIH_HFXIN 0.7 x VDD VpD v
g&e}:jzcltnput Filter Pulse-Width HRAX R 50 ns
fcié;rtwput Filter Pulse-Width HRAYX_A 300 ns
VoD = 3.6V, loL = 25mA (Note 3) 1.0
Output Low Voltage for IRTX VoL_IRTX | VDD = 2.35V, oL = 10mA (Note 3) 1.0 Y
Vpp = 1.85V, loL = 4.5mA 1.0
VoD = 3.6V, loL = 11mA (Note 3) 0.4 0.5
ao:;p:ﬁ II_DC;\:i \éic:tsa(gl\?oftc;r;ESET VoL VoD = 2.35V, IoL = 8mA (Note 3) 0.4 0.5 V
Vpp = 1.85V, loL = 4.5mA 0.4 0.5
wo | v
T T 5 | e
Input Leakage Current IL Internal pullup disabled -100 +100 nA
Input Pullup Resistor for ReU VDD = 3.0V, VoL = 0.4V (Note 4) 16 28 39 ‘O
RESET, IRTX, IRRX, PO, P1, P2 VDD = 2.0V, VoL = 0.4V 17 30 41
EXTERNAL CRYSTAL/RESONATOR
Crystal/Resonator fHFXIN 1 12 MHz
Crystal/Resonator Period tHEXIN 1/fHFXIN ns
%xztal/Resonator Warmup tXTAL_RDY | From initial oscillation ?}lgj’\)‘( ms
Oscillator Feedback Resistor RoscF (Note 4) 0.5 1.0 15 MQ
EXTERNAL CLOCK INPUT
External Clock Frequency fXCLK DC 12 MHz
External Clock Period tXCLK 1/fXCLK ns
External Clock Duty Cycle tXCLK_DUTY | (Note 4) 45 55 %
fHFXIN
System Clock Frequency fck HEXOUT = GND YOLK MHz
System Clock Period tCcK 1/fck ns
NANOPOWER RING
Ta = +25°C 3.0 8.0 20.0
Nanopower Ring Frequency fNANO | Ta = +25°C, Vpp = POR voltage kHz
(Note 4) 7 2.4
Nanopower Ring Duty Cycle tNANO (Note 4) 40 60 %
Nanopower Ring Current INANO iipici;?"g[zﬁo:t; ;16)4V, 40 400 nA
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RECOMMENDED OPERATING CONDITIONS (continued)

(VbD = VRST t0 3.6V, Ta = 0°C to +70°C, unless otherwise noted.) (Note 1)

PARAMETER | symBoL | CONDITIONS MIN TYP MAX | UNITS
WAKE-UP TIMER
) 65,535/
Wake-Up Timer Interval t 1/f ' s
P WAKEUP /fNANO AN
FLASH MEMORY
System Clock During Flash
Programming/Erase fFPSYSCLK 6 MHz
) tME Mass erase 20 40
Flash Erase Time ms
tERASE Page erase 20 40
Flash Programming Time per PROG (Note 10) 20 100 us
Word
Write/Erase Cycles 20,000 Cycles
Data Retention TA = +25°C 100 Years
IR
Carrier Frequency | fiR | (Note 4) fck/2 Hz
SPI ELECTRICAL CHARACTERISTICS
(VbD = VRsT to 3.6V, TA = 0°C to +70°C, unless otherwise noted.) (Note 11)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
SPI Master Operating
Frequency 1/tMCK fck/2 MHz
SPI Slave Operating
Frequency 1/tsck fok/4 MHz
SPI /0O Rise/Fall Time tSPI_RF CL = 15pF, pullup = 560Q 8.3 23.6 ns
SCLK Output Pulse-Width tMCK/2 -
High/Low IMCH, tMCL {SPI_RF e
MQOSI Output Hold Time After tMCK/2 -
SCLK Sample Edge tMOH tSPI_RF ns
MQOSI Output Valid to Sample tMCK/2 -
Edge tmov tSPI_RF ns
MISO Input Valid to SCLK ' o5 e
Sample Edge Rise/Fall Setup MIS
MISO Input to SCLK Sample ; 0 ns
Edge Rise/Fall Hold MIF
SCLK Inactive to MOSI ¢ tMCK/2 - ns
Inactive MLH tSPI_RF
SCLK Input Pulse-Width High
L put Fuise- 'ah/ tSCH, tscL tsck/2 ns
ow
SSEL Active to First Shift
tSSE tSPI_RF ns
Edge
MOSI Input to SCLK Sample i ¢ ns
Edge Rise/Fall Setup SIS SPI_RF
6 AKX
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SPI ELECTRICAL CHARACTERISTICS (continued)

(VDD = VRST to 3.6V, Ta = 0°C to +70°C, unless otherwise noted.) (Note 11)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

MOSI Input from SCLK N ; ns
Sample Edge Transition Hold SIH SPIRF
MISO Output Valid After SCLK N ot ns
Shift Edge Transition Sov SPILRF
=T . tCK +

EL I t ns
SSEL Inactive SSH 1SPLRF
SCLK Inactive to SSEL Rising tsb tSPI_RF ns
MISO Output Disabled After ; 2tcK + s
SSEL Edge Rise SLH 2tSPIRF

Note 1:
Note 2:
Note 3:
Note 4:
Note 5:
Note 6:
Note 7:
Note 8:
Note 9:

Note 10:
Note 11:

Specifications to 0°C are guaranteed by design and are not production tested. Typical = +25°C, Vpp = +3.3V, unless
otherwise noted.

VPFw can be programmed to the following nominal voltage trip points: 1.8V, 1.9V, 2.55V, and 2.75V £3%. The values
listed in the Recommended Operating Conditions table are for the default configuration of 1.8V nominal.

The power-fail reset and POR detectors are designed to operate in tandem to ensure that one or both of these signals

is active at all times when VDD < VRST, ensuring the device maintains the reset state until minimum operating voltage is
achieved.

Guaranteed by design and not production tested.

Measured on the Vpp pin and the device not in reset. All inputs are connected to GND or Vpp. Outputs do not source/
sink any current. The device is executing code from flash memory.

The power-check interval (PCl) can be set to always on, or to 1024, 2048, or 4096 nanopower ring clock cycles.

Current consumption during POR when powering up while Vpp is less than the POR release voltage.

The minimum amount of time that Vpp must be below Vprw before a power-fail event is detected; refer to the MAXQ610
User’s Guide for details.

The maximum total current, loH(MAX) and loL(MAX), for all listed outputs combined should not exceed 32mA to satisfy the
maximum specified voltage drop. This does not include the IRTX output.

Programming time does not include overhead associated with utility ROM interface.

AC electrical specifications are guaranteed by design and are not production tested.
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5 5 7 PO.4/INT12 P0.4 INT12
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- ATENANGERE. EFERE6REERERMAFRIAE
ARF(XEREFNEZER, BESIUMAXQ610HF1EFE
(English only))
T AR EL, #8000 HIE E FEROMFF
RIZ{TIEF. AT, BRIEFEAMEE LML (FEL
JTAGEO#HITHEHHRRE), TNR40EEBIEROMERZ
@B Z0000h B, BNREFNEFEFHAPNARFNRZ
gR 4k,
R ESRRIPIEFFMES, DB RZFAHNERT
EERF. NTFXENA, BRIFREZ, SUEIE#HT
ERGRE. ENARENEBEEEL. fH="1"TEHNZ
mH, 2BATRIPARNEREX(ZSFEHER. AP
EEMABRNBRER). 8020 HENERFHN—NM6FK
Xigadl, MEZMIEE NFFFFhEL0000n, NIZE A4S
IheE. BN, BEREZMIEE, HERBEZEERAPEY
S| SN Ee Bt B IR RO B AL ILE RS, 4 A e M RIRY
BEANEX, FRERIBESIMAXQ610/H 15 (English
only)e

AREA PAGE ADDRESS MAXIMUM PRIVILEGE LEVEL
System 0 to ULDR-1 High
User Loader ULDR to UAPP-1 Medium
User Application UAPP to top Low
Utility ROM N/A High
Other (RAM) N/A Low
12 AKX
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2. &R (Sysck = 12MHz, CD[1:0] = 00)

WATCHDOG RESET AFTER
WDI[1:0] WATCHDOG CLOCK WATCHDOG INTERRUPT TIMEOUT WATCHDOG INTERRUPT (yis)

00 Sysclk/215 2.7ms 427
01 Sysclk/218 21.9ms 427
10 Sysclk/221 174.7ms 427
11 Sysclk/224 1.4s 427

EI T ER 22 W IRTXSIBEBIEEX N R, B, TFEEmRE

WE‘BE"—Jé@iﬂ#%ﬁﬁj{?&%T%%ﬂ%’lﬁo ﬁu%iﬁ{#ﬁ%f% E/\]PD\ PO*DPlﬁﬁuﬁmﬁ-\E%ujjﬁIjﬁF\'fﬁo gﬁ\ﬁﬁ, %lREH#%?ﬁﬁ'fﬁ

BT, ENRSEMHN. BIREMNFLE—NEHREBIT
ROt SR, ATDAEE R BT A S M. MRRFEIT
EE, Bt EARMEN, FEKIARKEREX
ITHE. AW, MRRGETERE, ENFZABEM, AWM
MERAGENMMANENER I REN R TU. XERRIPRS
NSRBI E (ESD) TIAIRN, &M AT
AU IERR B F. RERITRMINDE =, AREI N
TN FEXNX TN, ERRRGERANERES
TREREML,
EIVAENREAIMEABR T AERROBRIR, AT E
ARITAERBOEMIR. A2 E 2244 ARG R 30 A HA
SERENIT BB AR MRERETHT, X BB IR
&t TAEENAENFRERRETRTBI 512025
MEAMEEM. MRELHRE, BIIAENFES—TEN
FHERNREERE, WELBNEERGEM, &5
&2.

IR %5 &2 4 A FHIE I E A 2
L IRER /BB B (L TR RSN (IR) BAERIRIL.
IRTE B 25 K FF S (IRTXARNIRRX) 72 Al 32 #F IR & 250

MAXIN

BERT(BPIREN = 0), AJBLEITPWCN.IRTXOUTFIPWCN.
IRTXOE =4I IRTX 5| i & B ek B
IREMSEBEHE B EERBME BB G [ H0K & EB
REAIMIREEFFR(RCA), B IREESMLFES
(IRCAH) I IREHRARAIF T (IRCAL) & S E5K 89 _EBRANTER
FflE). kA S 2318 1S IRBUE AL (IRDATA) F1 IR E &I 23 B [8)
F1E2 (IRMT)REIRTX L 2B HIEHRE = RS-
HIRFEEEM(IREN)E 1/), F8IRERN . IRMESF T
(IRV)E M HROAH SR inE. RixH8, IRVEFSE
FEFHIRMTE, FHREZ0000n; EWELNT, KRV
FEs VB E RSB R HURERE, EAMELR
REMER, AL EIRVEEFES[EHNZEZ0000h, HA]
PAZE U ER B 2 B B 1T. HIREM 2 E MOFFFFhElEE
Z0000nR}, HILEH. IREHARE(ROV)E T, 0SR-S
FBE(IRIE = 1), BrE—kHH.

13
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iR EES

IRCAHZF T £t 3 IR B #0408 L7 20K EIRATIE],
IRCALF5 7 LT Hiok T BR AT
o IREINRTHR (Flroik) = foys/2ROVEI]
* HUBINE (fearriER) = fIRcLK/(IRCAH + IRCAL + 2)
o HUK _EFRATE) = IRCAH + 1

o IR RIRATE = IRCAL + 1

« HIEAZ = (IRCAH + D/IIRCAH + IRCAL + 2)

B2 Fr R A EK & A 28 B AR B B DL R B | RT X 0 H i 038 B o
IRZFAMELL(IRTXPOL)E LT IRER28E8E /5 IRT X 31 i
BIFRIA [ 22 RS RO H R R

IR%Z %
FIRKRZE(IRMODE = 1)), #HoRBsls st TEsn,
BRERREAERI BRI . BURBHIRTRAE 2R EH
S E IRCLKEH I Rk SR, BARBUR FIRCFMEGZHI
B &, HBIRCFME = O, IRVEE ST #[E) 25 HEATIE R T
., DLEUR AR ARBUEITIAE. HIRCFME = 18, IRV

KERIE, EEIRVIERITHIEREA Y FIRCATFE T it
. (RVIRBTAL i IRCLK % #4738 it B, $RERIRCLK A #1725
E’E—ﬁ\#ﬁE’JIRVﬁﬂﬁiﬂ[EﬂBnFHZL‘HT IRCAFH 25 E%UC FIEETRA, RIRIRCLKS AT 80l
IRTXPOLAIRDATAR — 2847 5RAE, B, M— Bt :
BRI T — A ‘Maﬂﬁ SRS, AN | R
IRCA IRCA = 0202h IRCA = 0002h
IRMT IRMT =3 IRMT =5
IRCA, IRMT, IRDATA SAMPLED AT END OF IRV
DOWN-COUNT INTERVAL
3 2 1 5 4 3 2 1 0
CARRIER QUTPUT

5 UL OO

IRDATA

IR INTERRUPT

IRTX
IRTXPOL = 1 3
IRTX i
IRTXPOL =0 3

E 1. IREZ=#iEr6I(IRCFME = 0)

14
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IRTXPOLALE X T IRTX3IHIBIE IR /== AR A A R R AR
Mo ZRIRTXPOL = 1, IREMFJERBRET. IRTXSE
MEAZESEF. MRIRTXPOL = 0, IREMELESE.
IRTXSIME 2R BF.

BT ERAIREIE (IRDATA) A THE MR £kt
ERTE = IRMTEUR AR H = IRTX51 . HIRDATA =
18, ET—IRMTREH, SRR (SEWMRIRTXPOL =

BB IMERBT 16 (L2 RS

1 AR R R AR ) & IRTXS I B %t . 2 IRDATA = O,
AET—IRMTEH, HIRTXPOLEXHZERRESZIRTXS
ill:Bkerfe

RFEXT, IRENZRAERR TR EUTRETHR
IRE® : HIRMODE = 18, IRENfZE1; HIREN = 1A,
IRMODEfZ & 1; siER—4E< T, IRENFIIRMODERIFE 1.
ERFEIRFIBR A REBRER LT IRENRER, KT

IRTXPOL )
CARRIER GENERATION RTYPIN
IRCLK CARRIER D‘ 1
|RCAH +1 |RCAL +1 |RCFME “
>0
—
» 1 SAMPLE [
IRDATA ON
IRDATA IRV = 0000h IRINTERRUPT
IRMT —————————»>
CARRIER MODULATION
E2. IREZEF R F a5 25 5 5%
IRMIT =3

CARRIER OUTPUT | |
(RY) 13| |2 1| |o| |3| |2] |1] o i

Y 3

IRDATA ! 1

P Y |

0 1 0 |
! A A A A A

IR INTERRUPT | ‘

RTX |
RTXPOL=1 |
RTX |
RTXPOL=0 |

F3. IR&ZZHH(IRCFME = 0)

MAXIN
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IRMT#IRCAS 7788 LA I IRDATARIIRTXPOLZ. HIRV
RE0000NRT, N—HUK R HITA T R1E:
1) BARMTEH 24 IRV.
2) RFEIRCA. IRDATAFIIRTXPOL -
3) FEAMRIAIIRT Xo
4) IRIFE1.
5) WMEFWHELE(IRIE = 1), BCPULRHE—KFHf.
ATERIESEIA R, AR RS EKER (IRMODE
= 0)ZIBIRENEZ.

HIRASIRTE = IRMT + 1R BE

IR& =—M LIS EBEE I FOVE #) #5% HH
IO R IR B IRDATAG B 4l 85K, AT, WRE
E AP PUEBRENRSIEEm A ES (B24). R
IRENV[1:0]42F & A 01b3k 10b, VB4 15 S /6 4% i L 2
IRTXM3|#l. ZEE— IRVIERITEERH AL, IRDATAL
EHEHHEIRTXMSI B (Z0RIRTXPOL = 0), #EREEE
HIESRARR. MEIRTXPOL = 1, ZEIRVIEIMREEEIT#00
Fhb IRDATAREUR FHH B IRTXMB B, 0B 457 o
fEREE&AETURT, AT A IRT X 3| B4 8 41 /5 A9 (RENV1:0]
= 01b)HERZIFEIH(RENV[1:0] = 10b)#iK.

IR#Z L
P BEEZ WU (IRMODE = 0)R, IREEHSZHFIRRXFKE
Ihgk. IRRXSEL[1:0]6IE X7 IRRXSIHEIHS 8 im i & IR
TE RS2 RETNRE.
HIRMODE = OFIREN = 18, IREESRFAAAERKIET
Ik AER, HATHEIRRXSELE LHIRESEHE, IR
ERER(IRV)M0000nF A [E Eit#. BINER T, IRVE
FERN IRCAF 728 E LHOEK B T I8 AT, IRE
RINERIGMAL(IRCFME)RIARE A1, EIRVEFREEX
AIRCLKESHIZEATIT L, HE—FRBD PR, HIRCFME =
OFf, IRCAZE MHIBUK IRV ZITIHE. HIRCFME = 10T,
IRCLK A IRV &7 212 LAt 5,
MFTR—MFEERIEN, IREREITATIRE:
1) REIRRXSIHVRES ., KHEZZELIRDATA. MRET

PEir. IRDATA = 0. tNERZ LA, IRDATA = 1o

2) KR IRVEZEL IRMT.
3) HIRVAAERZ0000h (Z1RIRXRL = 1)o
4) BRITE, EFHAT-MEEEXRNES.

MRALMHFEELRKNERHZE, IRENREMNOFFFFhED
#20000h, IREREmEH(IROV)IREET, RFUE

IRTXM
[RTXPOL=1 1

IRTXM
IRTXPOL =0

| T A |
IRDATA § v | § Y

‘ i \
1 0 L1 0 1 0 1 0
R A S SN O SO M
IR INTERRUPT  }
RV INTERVAL  a——— 2 t—— > . o .
RMT IRMT IRMT IRMT
4. SMEBIRTXM (VeI ) it
16 MAXI
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CARRIER GENERATION
IRCLK CARRIER MODULATION
> IRCAH +1 IRCAL +1 >0 IR TIMER OVERFLOW
> /1]/ ‘ ¢ ;j > INTERRUPT TO CPU
IRCFME > 0000h IRV
IR INTERRUPT
COPY IRV TO IRMT
ON EDGE DETECT
IRXRL
RESET IRV TO 0000h
IRRX PIN
EDGE DETECT IRDATA o
&5, IRZRE
B, MIFEAE—R b, RIS TERRIE, HA 16 1L ERTES /118158

12 R ERI(IRMODE = 1)8075R IREN = O/ E#E K.

HERLZ I HEL
HHATIRFSIThRERS, —MAFFRICAIDUR B CPUALIE T
file =BT, TEEIRFIINEER, wE-TFEHENE
BB, UHEMER. —B#E TMR, AIAENLIREK
IheE, MREFRKPHATIHE, URXNRETHAEES
S EIFR R B AT I . AR —352, ATDUE A
KR K 1T HAE(FHRXBCNTALERE ) e HRXBCNT = OF,
KA EIREEW RETNAE. BRXBCNT = 18, ZIEIRV
KENRE, EXRERXOTWIRETBRTIRE EHHR
REITHENF, IRMTHEFRIABTHHEERLAT®
T MRLIMPNELIRCARBREREFIMFEEN
BILE, ABAIRIFRETARE(HRXBCNT = ORf, BEMAT
RERERS)HWEM. IRIFFIRSHELIERREHIAH
W, BWESHERBIEANT. BRXBCNTAEOZE A1,
IRMT & 72 & A0001h. IRCFMEGL{# AFE LIRVE
FRN ARG IRCLK R RAATITH, 12X IRCATE X HIFIK
FIER#ATIT . IRXRLALE IRV HFFRETERNEFS
ZRIILIARTERT 230000 (8 IRXSELL1:0]Mz). E6
DA B R NBO RS Rt BR AR R T B SR AR BUR ORI B

MAXIN

R R B R SR U N T BE IR ZE TE Y 27 /1T B8
* 16fERS R /1T Hs

s 161 L/ TENER

o SNERRKIRITHIRRINAE

s ZEFREINREN 16 ER R

o ZEFLERINBERI 16 M E I 3R

o HE5E TR\ /B ThBE RO Rk EE VR

* SRR E /S /MEHERTS

o TR HEE (N = 0~ 2v 4. 6. 8. 10)

USART

TR — N USARTAME SZ FEU TN ThAE:
» 2&4% 0

s REHELE, EWITITE

s B HEER, FRTIHF

o RIXEFEWEE ST T RO R] R A2 Pt
o JRI R RIE AT ER 57

o AIIERREE O A BRI

o ZFFTHA /2

17
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®

CAPTURE INTERRUPT (IRIF = 1).

@10 RV>RMT.

IRV =0 (IF IRXRL = 1).

SOFTWARE SETS IRCA = CARRIER FREQUENCY.

©

QUALIFIED EDGE DETECTED: IRMT++
IRVRESET TO O IF IRXRL = 1.

IRCA x 2 PERIOD ELAPSES: IRIF = 1; CARRIER ABSENCE = SPACE.
BURST MARK = IRMT PULSES.

©® e 0 @

SOFTWARE SET RXBCNT =1 AS IN (5).

CAR&'\EL%GFEE\%EVNCY IRMT = PULSE COUNTING IRMT = PULSE COUNTING
p N IRV = CARRIER CYCLE COUNTING Py gy
- Y
IRRX
IRMT >
OO @T@ © T

SOFTWARE SETS RXBCNT =1 (WHICH CLEARS IRMT = 0001 IN HARDWARE).

SOFTWARE CLEARS IRCFME =0 SO THAT IRV COUNTS CARRIER CYCLES. IRV IS RESET TO 0 ON QUALIFIED EDGE DETECTION IF IRXRL = 1.
SOFTWARE ADDS TO IRMT THE NUMBER OF PULSES USED FOR CARRIER MEASUREMENT.

IRCA x 2x COUNTER FOR SPACE CAN BEGIN IMMEDIATELY (QUALIFIED EDGE RESETS).

SOFTWARE CLEARS RXBCNT = 0 SO THAT WE CAPTURE ON THE NEXT QUALIFIED EDGE.

QUALIFIED EDGE DETECTED: IRIF = 1, CAPTURE IRV IRMT AS THE BURST SPACE (PLUS UP TO ONE CARRIER CYCLE).

CONTINUE (5) TO (8) UNTIL LEARNING SPACE EXCEEDS SOME DURATION. IRV ROLLOVERS CAN BE USED.

El6. HUEEIHTH
*3. USART# 5%

EASPHRMMIIHRITEREE, EZENNZMINRE
o, SMNRBHHITRLBER. BOXFILLVITHTE
LHIRERIF, AL THEEENRMUEL. S FmD
PAEEN B R EEHER, R RGN INRE.

18

MODE TYPE START BITS DATA BITS STOP BITS

Mode 0 Synchronous N/A 8 N/A

Mode 1 Asynchronous 1 8 1

Mode 2 Asynchronous 1 8+ 1 1

Mode 3 Asynchronous 1 8+ 1 1
EBITIMBHEEOISPI)  SPIENBRBURAEHIEERSysck/2. £ SPIAIL AR,

%25 1 RE 5 S FF Sysclk /4 ISP I &R R . HHEMB(IEL 16
fiI. MSBHERIAIANEATEH. Lesh, BT MHIA B TR
W, SPIER T HAMMSSELRA (KB EE M EHETF
BH)EE.

MAXI N
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SHIFT ~ SAMPLE  SHIFT  SAMPLE

- tick —

SCLK : : :
CKPOL/CKPHA % \\_/—\ ((
01 0R1/0 : : : :

< ticH Bt tycL B

SCLK i ; , : |
CKPOL/CKPHA \i /—\_/ ) \

0/00R1/1
i tvoH
-

— tov — — >l —P ity

MoS| //é MSB >< MSB1 |SS| >< LSB >>//>A

—'-P- EtMIS '<— —>- §<—tM|H

MISO = wiss < MisB-1 ()<) LB

E7. SPIEHE T

SHIFT ~ SAMPLE ~ SHIFT ~ SAMPLE

oo /! s s s s 5 _m/._
o5 » 5 5 5 P 5

tsp
-

sk ——B>

SCLK
CKPOL/CKPHA /
0/1 0R1/0 5

& {SCH B> ISCL B ((

0/0 0R 1/1

SCLK §
CKPOL/CKPHA \

MOSI <l MSB MSB-1 > ()() LSB

— tsoy e —> pF — — - 5L

w L w e ] §K_w

ELIOXVIN
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BB MERBT16 (L2 RS

#EHAIO
R IR A REIR R /ORI IS, ST IhAE

* CMOSH#IH 3Rz B %

o HEERAFHL AN

o TYETEMINENRT, ANESESS ERIZE Vpp
LiEHlR L TEMKSR, FrAEmAsIHE ARHES, K
EREAEP, TN ERFRERE .
MNEERAE, RS NGO EERSE IR — Ao
WE T FHRINAES ISR EAE, XSt
ATRLAEE AI/OS M. X T8 s MR IIBERIEAZ A,
BB EMAXQ6 1016/ (English only).

AR
NE9FT R, HFXINFIHFXOUT Z 183 M D A 5 8 4k
P& R

HFEXINFIHFXOUT LRI RS 00 5 W B P I e % @ 4
MERELRZFBEMNE, BEEL&BERERERHFXIN
HFEXOUT £ith, XL Z R IFENIRITTIE. IMBREA RIS
WEMATR AR REELEM TN, FZER ARILARE
B RYERE.

Vbp

HFXIN
p—— CLOCK CIRCUIT
STOP

— Re

HFXOUT

Rr=1MQ +50%
C1=C2=12pF

E9. ARG

20

ROM it #s
ROMMNEAF A AT IR G P INEAE A0 P L
RRFHFRBENFE, RIFRH/EREH. ROMIRAIZE
#ER AL ROMMNELE.

FENATF
MBI SR A BT B TAGEON B EHE
Ho Bl EEARNANERGA R, TALHTS
SE . AT TILAR T, AT A1 X S2BR AT
FArp DU AR & TR BB . HOBHATNSS—
MIEHI B JTAGE S, St B AROE JTAGR B (6l
MMaximiZ2EAIMAXQJITAG-001) 5EPCERER. (IR

FEERRREDE, IAERERREREITRMUER
2. BRRFRRRERCHIAITAGEOFZEHEIMI T 0)5
H(TAP)E, RIEM5ISMEERF. SMHE, BETITAG

EOGSPEME VEITH B TR E AZEROM IS SN
BF. WIELERN, SISMBRFESPEMLBTHEMSRH
M 7 R B Bl E g ROM A FHA AT 2 o

Hesh, ROMIEAR PSR (E77 436 RHP TR, SIIIROMN
HRFEONRE 6 TKYM,

ROMAR BI1Z 3= AN S FF Tt 2R H ThRE

TN PRI 77 e 72

MBI PR AR FARMASH, AIUMEACEHE ILARIES ROME
B NFHATRIZ. TERM AP AERNANFRIZR
HAIFE LLROM R HIHI 61 F -

/* Write one 16-bit word to code address ‘dest’.

* Dest must be aligned to 16 bits.

* Returns 0 = failure, 1 = OK.
*/
int flash write (uintl6é t dest, uintl6 t
data) ;
W XXV




DEBUG
SERVICE
ROUTINES
(UTILITY ROM)

MAXIV
MAXQ613

CPU

\

DEBUG
ENGINE

TAP CONTROL
TCK CONTROLLER BREAKPOINT

DI <> ADDRESS
D0 = DATA

™S

Yvy
Yvy

AA

10. TEREEEEINES

PATERE, FEERUTEH

/* Erase the given Flash page

* addr: Flash offset (anywhere within page)
*/

int flash erasepage(uintl6_t addr);

7E LR 77 452 04 18 FB ROM R U8 I 72 A 1 7
1THRTE. ROMERE A B FhE 2R RIFIAE. ROMAAYIZ 2% 4
RN ARiz.

FEE L MJITAGEO

SHFEBBRNELE RS, B RPNARERR

HEmM7EREIAIN DAL X HRE IR B E:

« 5%

- FIFRAETBEFAROMP IR RS T2, TEH 1758
AT SR % B W e

BARLE, SXEERE AR S MR A B BRI IR

IhgE:

MAXIN

BB IMERBT 16 (L2 RS

s BREN:

CPUBITEMAFERF

ST FFEA L & 5 2 T PR BRI B
o iR

Hi 3R E CPUR G

NERH 7 RN il 2R 00/ S H4F

CPUBSHHIT, HHTIRERIE(E
X5 RO TAPES . BOXFSELENMER,
BLENANZESNEREHELERFEHNIAE L E
WM. FEITAG IEEE 1149FRENEATAPIEIT 44
BITEOHITER. TAPRMRIRTEE, 5ENES
RE&EE.
AR RZERF A MR JITAGER M B = R IP 776
X, BRAFERFHIRARIPTIEE, SUEHSIEARFTRLE
RFFRLTEYE, BENREFEBHOETE. LI,
HERFXARHATHREN, ZIEFERS (B, FHEHRE
). ROMARAYIZ AR N A& HIH 2R IR

TER=C
BERIEESEEFER, ZEXT, BEFECPURSH
FiEssNA, BCPUMZEHR NBR TIERS. MEREE
SNERI/O I, FEIRIRE R . ML ER E AT 2R A R FE R 5k
MEA EMATE, AERESISATEZHITRE, BPE
FENEHEHIZ A NEIEER . BRI TR 52151
ENIRBEINFEGOONA). BkHZIA TR B %, AIATIRED
WEE E TR, FrE R EIEE. ARSI ER i &s
HITHIE, 1K 125ps, RAEAAS8s.

EEIFERNT, BRAENIEERARFLE. MEEE
AR, AIPLERZEAiZTieE, DAERINE. & HAPWCNE
TE 28 PR TR AR 5 M5 M EE A3 (PFD) iz m] PAE BB 1Z TR PFD
MHEMERIRS AT, ZIHEIEERX TR TR N )
Bt 2RI, WMRERAZIEMINEEREE I (PFD = 1),
BRWrEB BRI E S BE, WHIERMN MmNt
Hit, Vpp < VRsT A& EADIKES.
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BB MERBT16 (L2 RS

FEIR K3k
B11. B12FE13FT =AM E TEERFEEER TS
RA AN, NREERAMEIREN, BRAMMK
ML E N B PR AT LU B AN THEZ—:
s WRIRB—EEIEN
o 2 BRI TR S B AT 5 (4928 256ms)
o 2 BN TIR S 28 40 (404512ms)
« 2B BN TIR 528 I 4h (£041.024s)
ST BN B ER RN, BIRA AN ST BIK
NERTIR S SO ARRR TR, RNEAE, R

Vop > VRsT, WXSVpp&shis i — BRI TR Has
AR IR VopEE=ANRBEINEAREIR S BAHENNAS
FVrsT, £ BIRTHREARE, CPUBREEMRS, M
& E FiEROMAIS000n 1k & T1E.

MREMHETEMASIE, Flan: RESET3IHHBMTRI 2T
BYNESEAENFHEEHARET, MWEREKX
WM. WERR ERR AR AT CPUEMLER B R FFA BUR -
XLEERT, MREMEMHE, CPUEARZI20 R1EEH
IR H & DR

Voo t<tprw
A : > e il SRl o > {2ty - — t>tpry -
[ T @ @ fffffffffffffffffffffff
/A o B e @ fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
NG |
e A e
INTERNAL RESET
(ACTIVE HIGH)

B 11, R TERE T IR K0

22
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R4, iETERE THRRRR RS

BB IMERBT 16 (L2 RS

STATE

POWER-FAIL

INTERNAL
REGULATOR

CRYSTAL
OSCILLATOR

SRAM
RETENTION

COMMENTS

A

On

Off

Off

VDD < VPOR.

On

On

On

VPOR < VDD < VRST.
Crystal warmup time, tXTAL_RDY.
CPU held in reset.

On

On

VDD > VRST.
CPU normal operation.

On

On

Power drop too short.
Power-fail not detected.

On

On

VRST < VDD < VPFW.

PFl is set when VRST < VDD < VPFw and
maintains this state for at least tprw, at
which time a power-fail interrupt is gener-
ated (if enabled).

CPU continues normal operation.

On
(Periodically)

Off

Off

Yes

VPOR < VDD < VRST.
Power-fail detected.
CPU goes into reset.
Power-fail monitor turns on periodically.

On

On

VDD > VRST.
Crystal warmup time, tXTAL_RDY.

CPU resumes normal operation from 8000h.

On
(Periodically)

Off

Off

Yes

VPOR < VDD < VRST.
Power-fail detected.
CPU goes into reset.
Power-fail monitor turns on periodically.

Off

Off

Off

VDD < VPOR.
Device held in reset. No operation allowed.

MAXIN
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BB MERBT16 (L2 RS

t<tprw

! -+ —P}tZtPFwﬂ—

—»: t>tprwy :4—

INTERNAL RESET
(ACTIVE HIGH)

12. (BILEZFRIRRAGMIRAS, (EFEREIR AR MRS

R5. BILRKXTRERGMRT, 6k

RS M =R

STATE

POWER-FAIL

INTERNAL
REGULATOR

CRYSTAL
OSCILLATOR

SRAM
RETENTION

COMMENTS

On

Off

Off

Yes

Application enters stop mode.
VDD > VRST.
CPU in stop mode.

On

Off

Off

Yes

Power drop too short.
Power-fail not detected.

On

On

On

Yes

VRST < VDD < VPFw.

Power-fail warning detected.
Turn on regulator and crystal.
Crystal warmup time, tXTAL_RDY.
Exit stop mode.

On

Off

Off

Yes

Application enters stop mode.
VDD > VRST.
CPU in stop mode.

On
(Periodically)

Off

Off

Yes

VPOR < VDD < VRST.
Power-fail detected.
CPU goes into reset.
Power-fail monitor turns on periodically.

off

Off

Off

VDD < VPOR.
Device held in reset. No operation allowed.
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STOP

INTERNAL RESET
(ACTIVE HIGH)

INTERRUPT

B

ELIOXVIN

B 13. IR TEIREBICIRA, ZHBIRKS N

%6. BILEXTRERIQMIRE, ERRERENER

STATE

POWER-FAIL

INTERNAL
REGULATOR

CRYSTAL
OSCILLATOR

SRAM
RETENTION

COMMENTS

Off

Off

Off

Yes

Application enters stop mode.
VDD > VRST.
CPU in stop mode.

Off

Off

Off

Yes

VDD < VPFW.
Power-fail not detected because power-fail
monitor is disabled.

Yes

VRST < VDD < VPFW.

An interrupt occurs that causes the CPU to
exit stop mode.

Power-fail monitor is turned on, detects a
power-fail warning, and sets the power-fail
interrupt flag.

Turn on regulator and crystal.

Crystal warmup time, tXTAL_RDY.

On stop mode exit, CPU vectors to the
higher priority of power-fail and the inter-
rupt that causes stop mode exit.

MAXIN
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*6. FILEXTRERICMIRT, ZERARIERENER (L)

INTERNAL CRYSTAL

STATE | POWER-FAIL REGULATOR | OSCILLATOR

SRAM

RETENTION COMMENTS

Application enters stop mode.

(Periodically)

D Off Off Off Yes VDD > VRST.

CPU in stop mode.

VPOR < VDD < VRST.

An interrupt occurs that causes the CPU to
E On off Off Yes exit stop mode.

Power-fail monitor is turned on, detects a
power-fail, and puts CPU in reset.
Power-fail monitor is turned on periodically.
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VDD < VPOR.
F off off off o Device held in reset. No operation allowed.
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