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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 ......covvie.. -0.3V to (VpD + 0.5V)
Continuous Power Dissipation (TA = +70°C)
32 TQFN (single-layer board)

(derate 21.3mW/°C above +70°C).......c..cccceevinnnnnn. 1702.1mW
32 TQFN (multilayer board)
(derate 34.5mW/°C above +70°C).......cccccevvininnnn. 2758.6mW

44 TQFN (single-layer board)

(derate 27mW/°C above +70°C)...........cccccvveeeeen... 2162.2mW
44 TQFN (multilayer board)

(derate 37mW/°C above +70°C).....cccccovvviiieaiiiiann. 2963mW
Operating Temperature Range ............cccccoeveeiinn 0°C to +70°C
Storage Temperature Range...........c..ccoeeeinnn. -65°C to +150°C
Lead Temperature (excluding dice; soldering, 10s) ...... +300°C
Soldering Temperature (reflow) ..........coccovviiiiiiiiiin. +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

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Supply Voltage VbD VRST 3.6 \Y
1.8V Internal Regulator VREG18 1.62 1.8 1.98 Y
Power-Fail Warning Voltage for VPFW Monitors Vpp (Note 2) 1.75 1.8 1.85 %
Supply
Power-Fail Reset Voltage VRST Monitors Vpp (Note 3) 1.64 1.67 1.70 \
POR Voltage VPOR Monitors VDD 1.0 1.42 Vv
RAM Data-Retention Voltage VDRV (Note 4) 1.0 Vv
Active Current IDD_1 Sysclk = 12MHz (Note 5) 2.5 3.75 mA
Ta = +25°C 0.15 2.0
IS1 Power-Fail Off AZY
Ta = 0°C +70°C 0.15 8

Stop-Mode Current pA

| Power-Fail On TA = +25°C 22 3

52 Ta = 0°C to +70°C 276 38

. . [(Bx1Is2) +
Current Clonsumpuon During IPER (Note 6) ((PCI - 3) x (Is1 + UA
Power-Fail
INANO))I/PCI

Power Consumption During IPOR (Note 7) 100 nA
POR
Stop-Mode Resume Time tON 375 + (8192 x tHFXIN) us
Power-Fail Monitor Startup Time | tPFM_ON | (Note 4) 150 us
Ppwer-FaH Warning Detection — (Notes 4, 8) 10 us
Time
Input Low Voltage for IRTX,
IRRX, RESET, and All Port Pins ViL VGND 0.3 x VDD v
Input High Voltage for IRTX,
IRRX, RESET, and All Port Pins |~ "M 0.7x Voo vop v
Input Hysteresis (Schmitt) VIHYS VbD = 3.3V, Ta = +25°C 300 mV
Input Low Voltage for HFXIN VIL_HFXIN VGND 0.3 x VDD Vv
Input High Voltage for HFXIN VIH_HFXIN 0.7 x VbD VDD \Y
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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
::I;%elijﬁgcltnput Filter Pulse-Width HRAX R 50 ns
,I:ECF(%:;FI)Tput Filter Pulse-Width HRRY_A 300 ns

VDD = 3.6V, loL = 25mA (Note 4) 1.0
Output Low Voltage for IRTX VOL_IRTX | VDD = 2.35V, loL = 10mA (Note 4) 1.0 \
Vpp = 1.85VY, loL = 4.5mA 1.0
VoD = 3.6V, loL = 11mA (Note 4) 0.4 0.5
g:;p:ﬁ ILD‘;Vth \F{ior:tsag\?oftoer;ESET VoL | VDD = 2,35V, IoL = 8mA (Note 4) 04 05 v
Vpp = 1.85V, loL = 4.5mA 0.4 0.5
wo |
e B 5 | o
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 VpD = 2.0V, VoL = 0.4V 17 30 41
EXTERNAL CRYSTAL/RESONATOR
Crystal/Resonator fHFXIN DC 12 MHz
Crystal/Resonator Period tHEXIN 1/fHFXIN ns
erstaI/Resonator Warmup tXTAL_RDY | From initial oscillation 8192 x ms
Time - tHFXIN
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 CLK MHz
System Clock Period tcK 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) 1.7 2.4
Nanopower Ring Duty Cycle tNANO (Note 4) 40 60 %
Nanopower Ring Current INANO iipicilzztogtzﬁ;; ;16)4V, 40 400 nA
WAKE-UP TIMER
) 65,535/
Wake-Up Timer Interval tWAKEUP 1/fNANO FNANG S
IR
Carrier Frequency fIR | (Note 4) fck/2 Hz
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SPI ELECTRICAL CHARACTERISTICS

(VbD = VRST to 3.6V, Ta = 0°C to +70°C, unless otherwise noted.) (Note 10)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
SPI Master Operating Frequency 1tMCK fck/2 MHz
SPI Slave Operating Frequency 1/tsck fck/4 MHz
SPI 1/O Rise/Fall Time tspi_RF | CL = 15pF, pullup = 560Q 8.3 23.6 ns
SCLK Output Pulse-Width High/ tMCH, tMCK/2 - ns
Low tMCL {SPI_RF
MOSI Output Hold Time After ' tMCK/2 - ns
SCLK Sample Edge MOH tSPI_RF
MQOSI Output Valid to Sample tMCK/2 -
t ns
Edge Mov tSPI_RF
MISO Input Valid to SCLK Sample
Edge Rise/Fall Setup tMIS 25 ns
MISO Input to SCLK Sample Edge
Rise/Fall Hold M 0 ns
SCLK Inactive to MOSI Inactive tMLH tMCK/2 - ns
tSPI_RF
SCLK Input Pulse-Width High/Low | tSCH, tscL tsck/2 ns
SSEL Active to First Shift Edge tSSE tSPI_RF ns
MOSI Input to SCLK Sample Edge t ¢ ns
Rise/Fall Setup SIS SPLRF
MQOSI Input from SCLK Sample ¢ ¢ ns
Edge Transition Hold SIH SPIRF
MISO Output Valid After SCLK t ot ns
Shift Edge Transition SOV SPLRF
—_— ) tCK +
t ns
SSEL Inactive SSH tSPLRF
SCLK Inactive to SSEL Rising tsD tSPI_RF ns
MISO Output Disabled After SSEL i 2tCK +
. SLH ns
Edge Rise 2tSPI_RF

Note 1: Specifications to 0°C are guaranteed by design and are not production tested. Typical = +25°C, Vpp = +3.3V, unless
otherwise noted.

Note 2: Vprw 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.

Note 3: 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 VpD < VRST, ensuring the device maintains the reset state until minimum operating voltage is
achieved.

Note 4: Guaranteed by design and not production tested.

Note 5: 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 ROM memory.

Note 6: The power-check interval (PCI) can be set to always on, or to 1024, 2048, or 4096 nanopower ring clock cycles.

Note 7: Current consumption during POR when powering up while Vpp is less than the POR release voltage.

Note 8: 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 detalils.

Note 9: The maximum total current, IOH(MAX) and l0L(MAX), for all listed outputs combined should not exceed 32mA to satisfy the
maximum specified voltage drop. This does not include the IRTX output.

Note 10: AC electrical specifications are guaranteed by design and are not production tested.
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13 9 12 RESET Z5|IMES ERBRR, MBI, ARSI T AmA KR
#&%E‘é%%ﬂﬁﬂ@iﬂo izD%i‘:%ﬁﬁ?l\%ﬂ%%ﬁ%ﬁ#ﬁ%@mjﬁ?:5\, ATRAANE
BAZE . HIAEBEZ RS, %5 IMEAM BRI
Bt 4hS | B
17 13 16 HFXIN | skt n . ZEHPXINFIHEXOUT 2 (AN R sl IR AR A S AR
18 14 17 HEXOUT | ZRf#H. s, HHPXOUTHEMAT, HPXIN(EASMEBESART FRM .
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MREMCRSE, WHVARE XL, BESRES. 68 AXLLRa
SIPHOEFIATIRE Z BT, W UB LA BRI LE T AR
GPIOHMA31 FEORIhAE
1 1 44 P0.0/IRTXM P0.0 IR il == 4a
2 2 1 P0.1/RX0 PO.1 USART 0%t
3 3 2 P0.2/TX0 P0.2 USART 0& 1%
4 4 3 P0.3/RX1 P0.3 USART 182l
5 5 4 PO.4/TX1 P0.4 USART 14 1%
6 : s | iR A
7 7 P0.6/TBBO P0.6 B EMZR05(MHIB
8 8 7 P0.7/TBB1 P0.7 B EMER151HIB
OB AF /OB IM, ThEiThAE. XL 5 | MAIERAI/O5 BT, H
BT IR ZSEPDI. POIFAPI B Fasiztl. EAfE, AramHsIHEIA
AR . BIRELRSE, WML E XL, DB SRR,
{8 A LETE 15 | IAOSNEBRIBTINBE Z AT, WAZE I 4 AR A L ANER R T
GPIO#H A5 B SNEBFRET
32 22 33 P1.0/INTO P1.0 INTO
33 23 34 P1.1/INTH P1.1 INT1
34 24 35 P1.2/INT2 P1.2 INT2
35 25 36 P1.3/INT3 P1.3 INT3
36 26 37 P1.4/INT4 P1.4 INT4
37 27 38 P1.5/INT5 P1.5 INT5
38 28 39 P1.6/INT6 P1.6 INT6
39 29 40 P1.7/INT7 P1.7 INT7
VL7 9
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10 — 9 P2.1/MISO P2.1 SPl: EXAMH
11 — 10 P2.2/SCLK P2.2 SPI: MATLET 5
12 — 11 P2.3/SSEL P2.3 SPI: REEF B MBI ML
28 18 29 P2.4/TCK P2.4 JTAG: it B 4
29 19 30 P2.5/TDI P2.5 JTAG: M #HE s
30 20 31 P2.6/TMS P2.6 JTAG: MBI 3
31 21 32 P2.7/TDO P2.7 JTAG: MRt s
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{8 AL 15 | IR SNEB R INAE Z AT, WAZMIE X 35 AR X LE SN ER T
GPIOm M35k SNERFR BT
19 — 18 P3.0/INT8 P3.0 INT8
20 — 19 P3.1/INT9 P3.1 INT9
21 — 20 P3.2/INT10 P3.2 INT10
22 — 21 P3.3/INT11 P3.3 INT11
23 — 22 P3.4/INT12 P3.4 INT12
24 — 23 P3.5/INT13 P3.5 INT13
25 — 24 P3.6/INT14 P3.6 INT14
26 — 25 P3.7/INT15 P3.7 INT15
FIEERISIH
— 15, 16 26, 27 N.C. TR, WERZEER.
o o o Ep BIEE (TOPNEE)o MT/NBIARNA GPIOBRA/NT10mA, IRTX3IHIAIIRE
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E N EXNX LTS, ERERGERANERES
THREAENM.

B VAENREAMEARAERFOBIIR, BalE
ARITAERBOELIR. A2 E 2244 R G R0 A HA
SEENIX BB A MNRERETUHT, X2 @R ERR
it TEENAENRERRETIIBI 5120 R %M
MEMEEM. MRIELEE, FIRENFES —TEN
FEHERNREERR, WELBNEERGEM, &%
1o

IR %K & RS FOFFIE AT 7S
THIRER /T HEERE L THERLIIIMNR)BESE. IRE
At 22 % A5 (IRTXFIRRX) 2 Bl 2 3 IR & AN 1.
IRTXSIEBEEREEXNNAWO, FEIibANFERERPD.
POFIPIuG IR HPR S AL 8T, HIRERSIZEEAER (B
IREN = 0), ATBLEIEPWCN.IRTXOUTF1IPWCNLIRTXOE
AR S IRTX 5| i H s B F e B .

F1. B BT Sysclk = 12MHz, CD[1:0] = 00)

WATCHDOG RESET AFTER
WD[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
12 W XXV




IRERT 2 BIEEHIR & A MERAGI 25, Hil A EERER
16 IRF R FFRE(IRCA), BEIREESMNFT (IRCAH)
FIREFREAF T (IRCAL)E SLEUE B _LBRA RBRAT 8] %
SRS ) 2238 3T IREHE A (IRDATA) F1 IRV 41 22 1 8] 5 77 28
(IRMT)RE IRTX £ H B #5R E 2 2= R 7o
LIREAEM(IREN)E 10T, HEEIRER 2. IRMEFES
(IRV)E L H RIBFISS R R E. K XHIE, IRVEFESHE
FEFHIRMTE, FHRBRITHZ0000h; BRERXT, M
IRV B F 23 ¥R BT IR IB 1T 4. HUURIERRE), FEBTiED
AREHIEE, TUEEIRVEEREHEEHOOOON, 1B
AT PAZE BE A (B 4k 2 B FRIE 1T, 4 IRERT 38 B MOFFFFhIE
FI L Z0000nAT, HIV&EH. IREEFRE(IROV)ET, 4
RHWEEE(RIE = 1), ¥rF=E—xHHr.

L ERSHE S
IRCAHE TR 1B IR N\ B s 40 F L #0R EBR BT (8], T
IRCALZFE Y5 E SLE K IR AT E]
o IRBINETE (flroLk) = foys/2ROVEI0)
o FURNE (fcarrIER) = TIRCLK/(IRCAH + IRCAL + 2)
o R ERATEl = IRCAH + 1
o FURTIRATE = IRCAL + 1
 HEAZLE = (IRCAH + 1/(IRCAH + IRCAL + 2)
RixHE, EEDIRVIEEITHERAMEZIRCATF R,
S —NHBIRVIERIT BB AM, IRCATESRS
IRTXPOLAIIRDATAfI—# #E1TRAE, F itk A— A 8] (8]
[REIT—EFE, SELEFRRAAESNE, WMEI1FR.
B2 TR ANEGR & RSB A B B K B IRT X 4 w018 2o
IRAZIERMEALL(IRTXPOL)E X T IRER 2 EAEFIRT X 51 Bi
HIRC IR [ 2 IR AS AR AR 14 -

IR% %

7EIR& X (IRMODE = 1)#88), #HRAH ST, #H
MR RIS IENEEE . #ORIBS AT EA K B HA

MAXIN

BB IMERBT 16 (L2 RS

a# IRCLK B HI R H #k S20, BE4REBUR FIRCFMEGIHY
B, HIRCFME = OFt, IRVEZ MM 80[E &5 31718 5 it
., AHSE B AR TS . HIRCFME = 18], IRV
HIRCLK B #1738 8T 5, 2 BB IRCLK 7 ¥ R 31T 3
EEE

IRTXPOLALE ST IRTX S| BRI 48 ) 2= IRIR A PA R Rk
M. MRIRTXPOL = 1, IRERSEEHRGELEF, IRTXSI
MIE ABEEET. NEIRTXPOL = 0, IREMEREEEST,
IRTXSIHIE AZEEEF-
BIMREFRAMIREIE (IRDATA) BT E SR X 234t
BEBAET—IRMTEH K B EZE IRTXSIM. 2IRDATA =
18, ZER—IRMTAH, #HEOEF (SiE MR IRTXPOL =
1 AR R RAE) 2 IRTX BB . 4IRDATA = 0T,
ET—IRMTEE, BHIRTXPOLE LR FMRASZIRTXSI
Lokt

RIFENT, IRER AR RITEHE. EUUTERAETHE
IR&R % : HIRMODE = 1/, IRENGIE1; HIREN = 10,
IRMODEfZ & 1; si#EE—384 T, IRENFIIRMODE [/t
Bl TRAEIEFIBFR NS R EFHIEFIRERSFERN
FHEIRMTHFIRCAS 772 L ZIRDATAFIIRTXPOLfiZ. 4
IRVIZZI0000hATS, T—#H KRt T LT 1E:

1) BLURMT E#H % IRV,

) EFEIRCA. IRDATAFIIRTXPOL.

) FEAEMRIAIIRT Xo

) IRIF& 1.

5) WEAFEFEEE(RIE = 1), [BCPUAHE— X,

ATLRIELEIRARZE, BRI K ER (IRMODE
= 0)ZUE IRENBZE.

FORAHIATE = IRMT + 11 EUR A

B~ W N
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IRCA IRCA = 0202h

IRCA =0002h

IRMT IRMT =3

IRMT =5

IRCA, IRMT, IRDATA SAMPLED AT END OF IRV
DOWN-COUNT INTERVAL

CARRIER OUTPUT
(IRV) 3

A | | 3
IRDATA : ; ; ;
] 3 : Y | |
0 1 | ! 0 ! 3
| i ! i A
IR INTERRUPT
IRTX
IRTXPOL = 1 3 3 3
IRTX | 3 |
IRTXPOL =0 3 ! 3
1. IRRZEETHI(IRCFME = 0)
IRTXPOL
0
CARRIER GENERATION RIXPIN
IRCLK -~ | CARRIER ) —
IRCAH + 1 IRCAL + 1 RCFME A
>0
>
> SAMPLE [
IRDATA ON
IRDATA IRV = 0000 IR INTERRUPT
RMT ————————»
CARRIER MODULATION
2. IREIZEH R ErSE R SIS 55
14 N AXIW




IR & E—J Z RSP R EL K AR 25 H il
R/ R A IR B IRDATAGLE &) 208 AT, MRH
=, ARARGERENDSI MmN EHES (B 4%). 1R
IRENV[1:0JfzEE & #01bsk 10b, B HI1ES/6 45 4 i 2
IRTXM3SI#l. ZES— IRVIBEITHIERIARL, IRDATALL

BB IMERBT 16 (L2 RS

EHEHLEIRTXMSIE (202 IRTXPOL = 0), #EREEE
HIESR AR, MBIRTXPOL = 1, ZEIRVIEMREEEIT 400
Fhh, IRDATARLE RIFHHBIRTXMSIH, 0B 457 o
{EREB BB TURT, AT AR IRT X 3| B4 8 41 /5 A9 IRENV1:0]
= 01b)EHERZFEIEI(IRENV[1:0] = 10b) k.

IRMT =3

CARRIER OUTPUT !
(Rv) 13| |2| [1| o] |3| 2] [1] |o

IRDATA

IR INTERRUPT |

RTX |
IRTXPOL =1 | ;
RTX |
IRTXPOL =0 ! |

E3. IR®R =K (IRCFME = 0)

IRTXM
IRTXPOL =1

IRTXM
IRTXPOL=0

%

IRDATA % Y

IR INTERRUPT T T

IRVINTERVAL t———p> °
IRMT IRMT

IRMT IRMT

B 4. SMEBIRTXM (V%R )4t

MAXIN
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CARRIER GENERATION
IRCLK ‘ | CARRIER MODULATION
. IRCAH + 1 IRCAL + 1 ik IR TIMER OVERFLOW
> /11/ ‘ ¢ INTERRUPT TO CPU
RCFIE Y ;:D
IR INTERRUPT
COPY IRV TO IRMT
ON EDGE DETECT _|
IRXRL
RRXPIN RESET IRV TO 0000h
EDGE DETECT IRDATA
&5, IRZFE
IR#EY HBERLZ I HE

fo &7 R TU(IRMODE = 0)fY, IREEHSHFIRRXRE
Ihgk. IRRXSEL[1:0JMIE X T IRRXSIHIEIMN A5 A IR
TE RS2 R ETNRE
HIRMODE = OFAIREN = 18, IRERAARAEREKIET
Ik AERE. HATHEIRRXSELE LHIRESEHE, IR
E 2R (IRV)M0000hFHAE Eit . BUAERT, IRVE
FaX IRCAT 7 E XA HR BT IH 8. M, IRE
BRINERIGNAL(IRCFME)RIARE AT, EIRVEFREEX
AIRCLKEFHIZEATITHL, H—FRB D PR, HIRCFME =
OFt, IRCAZE KRR IRV EHITIHEL. HIRCFME = 10T,
IRCLK A IRV &7 2512 LAt 5o
MFTR—MEEEREG, IRERFEITATIRE:
1) REIRRXSIHRZS, BEHEEELIRDATA. IRET
PEi. IRDATA = 0. R Z EFAE, IRDATA = 1o

2) RHETIRVEEZZELIRMT.

) BIRVABRERZ0000h (NRIRXRL = 1).

) BRI, BRI -HEEKRNES.
MRAERNFEERNEM T, IRERZFEMOFFFFNEY
¥20000h, IREREEH(IROV)IREET, RFUE
BB, MFAE—krhlf. IRRREKS TRERKIER, E2T)
# 2= R FRI(IRMODE = 1)8ER IREN = O/ LK.

3
4

16

LHAITIRFESINAER, — M4 EX T LURR CPULIE f
oo —RIERT, TEEIREINEER, ME—EHENE
W, HEMR, —BWE THZE, ATRELIREW
DIRE, NREHEKFE AT, UENREFHAE
TS B PR IFEERT B A TIT 4. AR —d iR, mIbME A%
W R &S (FHRXBCNTA{EAE ). HRXBCNT = O,
F MR EIREW R ENAE. H¥RXBCNT = 18, ZIEIRV
RENEE, SREMXNTPRELNBRTIRE. EHR
RETHERXFR, IRMTHERLATHFAERA A
T WRAIHMNEL IRCABIERBEHEFTEEX
FIIAE, BAIRIFRERE(HRXBCNT = OfF, BEAT
REREES)WENM. IRIFFMIRERLIETREHNE
B, BERESHRBEIENS. YRXBCNT{IHOZ A1/,
IRMT &2 & ~0001h. IRCFMERI{N# BT E LIRVE
FHRNALIRCLK AT A ITITE, 2N IRCAE MHIER
BRI ITIT . IRXRLLE X IRV EHER 2B ERNEIFE&
EKAH AR EF 00000 (BN IRXSEL[:0]4L). E6
PR E R a NIRT i BR AR R T R SR A T SR B9 o

MAXI N




BB IMERBT 16 (L2 RS

CAR@)\EL%EFL‘E\(TJ%%NCY IRMT = PULSE COUNTING IRMT = PULSE COUNTING
B N IRV = CARRIER CYCLE COUNTING P
2

IRRX

P fo fT
o¥eYefollc ®

® ®

CAPTURE INTERRUPT (IRIF = 1).

@T10® RV>RMT.

IRV =0 (IF IRXRL = 1).

o—9

SOFTWARE SETS IRCA = CARRIER FREQUENCY.

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).

©

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

IRCA x 2 PERIOD ELAPSES: IRIF = 1; CARRIER ABSENCE = SPACE.
BURST MARK = IRMT PULSES.
SOFTWARE CLEARS RXBCNT =0 SO THAT WE CAPTURE ON THE NEXT QUALIFIED EDGE.

® Q@ ©@

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

©

SOFTWARE SET RXBCNT =1 AS IN (5).
CONTINUE (5) TO (8) UNTIL LEARNING SPACE EXCEEDS SOME DURATION. IRV ROLLOVERS CAN BE USED.

E6. #lRR I ETE

161 ERTEE/11H58 -« ZEREDENI6MIERS

R B SR S T I BRI R B AR * SSLLRIIBERY IO ALERTRR
R — * ST N SR R
. 6t L[ FEHES - LERBLENIRE B /MBI RS

o SNERRRRITHIZEThAY o ZE2"DHIMAHEE (N = 0« 2. 4. 6. 8. 10)
M AXIN
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USART 1T #EO(SP)
RPN USARTIMNEZ T AT IhAE: RSP MBI TEGEREE, EZENHSMIES
e 2830 i, BONZRGHITRISEGE. BOTRF4E42WTHITE
5 LHIETRE, T TIETEEN MR . B
- RSHIESH, 2N ITIE
PLEFEN RN & HEER, 124 hsa M ThEE.
- BEES. FRIIh o B R . e
o B Eab R RIIE == 5 B =paer IR =% IR & Sysclk/2o S ; T,
S SR T U TR B 5 Sysck/ARISPI SRR, iR BB s 16
P BRI A fir. MSBERIRIE AT 168, S9N, BT IHLER TR
* ANERESE A B PeiE, SPHEREHBMMSSELRS (R EERaSHaT
o IR/ B BH)EE.
= 2. USARTHERFIE
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
SHIFT  SAMPLE  SHIFT  SAMPLE
womes __/ 0
;4‘1MCH'>§<'TMCL'>§ :
SCLK g : : : ()() \
CKPOL/CKPHA \ :
o/[;omn : ; ;
: i tMoH : :
1 - 1 - L
; — > v ie— —> i —> i tuLn
05 e K e |G X
—-—>e tmis <— —» §<—1MIH
MISO L B £ MsB-1 ()<) LSB
El7. SPIFEW BT
18 AKXV




BB IMERBT 16 (L2 RS

SHIFT ~ SAMPLE  SHIFT

SAMPLE

SSEL / :
<& {SSE B>

~— iScK ——B>

B
g

( /

SCLK
CKPOL/CKPHA /
/1 0R1/0 ;

SCLK

CKPOL/CKPHA
0/00R1/1

MOSI

— -ty

LSB

— 511 —

— I -—

/.

MISO é MSB

N Y —

E18. SPIMHLEEMF

#HAIO
ZH IR IR R A EE A I/ORmHSIB, ST II8E:
* CMOS#itH 3K zh e %

* MEEEHRA BN

« TREMNRICRT, RIS BRI ZE Vpp
LRI A TERSK, FEwmOSIMENERES, kK
FRBEFRE, BNEEIES5 ERAMARE .
NEHHRE, AIDBES M ROFFEEGRE IR —AN
RHFTFRR. FFRDRES I AR R TRE M G, X LES|B
AIAATEE A /O3 XT84 ZRhRERIF AR,
BEEMAXQ610F#6E (English only).

h LR %
MMEQFTR, HEXINFIHFXOUT [8)E 5 50 0 24 S A o
IR

HEXINFIHFXOUT L RIME A= 3200 - A BT S A e 45 SR 1A
MEAFTRSHERNE, BITELEREREHFXIN

MAXIN

Vop

HFXIN

p—— CLOCK CIRCUIT
STOP

— Re

HFXOUT

Re=1MQ =50%
C1=C2=12pF

E9. FLiRGa
HEXOUT £ith, X LABZRIFHIIRITTIE. IMNDEEA RIS

R EMATR AR R MEN, NIRRT BRI R
BRI ERYNERE.
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TE#=
REIEELZEEER. ZEXT, BHEFCPUREH
FHERAR, BCPUMRBH NBHIIERS. BERREE
SNEBIJO M. EBRARIRE M. MREE ERTES A B JR K
MENGL EMIHME, REFBHIRAETEZNITANL, AFE
FrRNAHEshZss i NEILE . BIRMFEITIR S 22181
AN INFE(400NA). BkHZIMTIR %28, P IR BN AR
ERTES, @R RE BN FERT AT e B2 2 A 28 21T
wi2, SKA125usE8skho

FEIEEXT, BRAENFAEREFLIE. MELE
LN, ATRLEEERIZINEE, DRI, @ APWCNE
7 25 R B9 B R 25 3 5 U 2E A3 (PFD) Rz AT RAME BB 1Z Th BB PFD
MHEMCRSEINAT, BIEE ISR AR S
hge. MRFIERKXT, BRKENIIsE#HEEIE(PFD =
1), BxMBBRAMIRENSMBE, T iER X
%M. HIt, Vpp < VRsTAZAR AR

B R S sk
E10. BEFAE12AT =AM E TEEKAEEER TS
TREEA AN R, NRABEREMSIEEM, BRAZMS
MR e Rr U E AN REZ—:
o IR BR—IEEE IS
o 2N BRI TR S 22 5 (K4 256 ms)
o 2P BRINFEIMTIR S 22040 (K4512ms)
o 2B BRI TS 22 AT 5 (K 401.024s)
ST BRI BRI IR A AN, B R A A A M FE B
NIEIRITIR S 2 9N BRI 17, a0 RAEMERE Vpp >
VRrsT, W3FVpp&ish sl — 4 B8R TR IR TR 3% =5 B H .
WRVopEE=ZABRIEARER S BAERNDNRS T
VrsT, CPUMMEEEMRES, HAELISRIRTAEHEFM
8000nHIE & FRROM 1R E T1E.
MEESMAHEBEESSIHR, F120: RESETSIMAMNTHRZE
KB, SEEEIRNENFEHEEIARBE, BREIY
M. RERFE NS IARTECPUE ML HA RS R 5B SR 5o
XEERT, BBREMEUE, CPUTEARR 20/ SR AT
BEIRIR BEMRS

Voo t<tprw
A > < >ty - > txtpry - — > tppy -
VpRw ------fmmomeee- @ @ fffffffffffffffffffffff
L T A o @ ffffffffffffffffffffff Y S N S —
. ®© T
Bl A e
INTERNAL RESET
(ACTIVE HIGH)

10. ¥/ LIEREC R AIREIR KRR

20
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R3. tRETIFEN THIRRR AR MR TS

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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t<tprw

! -+ —P}tZtPFwﬂ—

—»: t>tprwy :4—

INTERNAL RESET
(ACTIVE HIGH)

11, BRI RRERESITRE, [EREBIRA NS

R4, IR TRERLGIRT,

S

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.

22
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77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777

INTERNAL RESET
(ACTIVE HIGH)

INTERRUPT

N

12. (BIEE IR A ALTMRE,

R5. BIEEXTRERSRIIRE,

EeYE LS eyl

eS| S

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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5. BILEXTRERQMIRT, ZERRIRERENER (LX)

ZE R, SMERISCRREMEHIEETEARS
BB EE R TRERTRERNEEESMML
S IRE [ FEWThRE R AR 1R %

AN B
FAKPCBMINAEEBEEFERAFHBFIRA, BTt
MizhlEResMNL T FEXRAZERER, MIRHE AN
BRE. RATBEENF T T KB IESLRI T HE. FiL
SHBRELRER, RAREHIFES, FEKEER
AIRESRIT AR S B B
P&+ SRCMOSIR 1T AR Z 3K 5[ I 8 E AN I Vpp eIt
GND. 1% X L Z 5K AT BE S BUE M L 3 (IR 2t A BB HURE
AR (R B MR A R). BEREKPBEH
SR F R ENENRCEN AT SEAR TR IC A
WiEHREE BRI HEERI/O5I MBI ER
U Bk FBIRSIHIBI U ERIER T ZIFETEREE, EA

24

INTERNAL CRYSTAL SRAM
STATE | POWER-FAIL REGULATOR OSCILLATOR RETENTION COMMENTS

Application enters stop mode.

D Off Off Off Yes VDD > VRST.
CPU in stop mode.
VPOR < VDD < VRST.
An interrupt occurs that causes the CPU to

On exit stop mode.

s (Periodically) off Off ves Power-fail monitor is turned on, detects a
power-fail, and puts CPU in reset.
Power-fail monitor is turned on periodically.
VDD < VPOR.

F off off Off o Device held in reset. No operation allowed.

TAELE CILESEATANERELL. RESXIEESFTER

EAE, BEERFEAGIESRE, NMRTEE. REEITAR
WHURIPITHE A X RS TFIROE N, LEBIrESEE
s

HEXH
AT RORERBHIIEE, TARNEZUTAER. &
BIFEANSESI BRI, FHEENFTBEINTE. #hREs)
HTEE A ARIEMRNER. HPEERE TG ENT
{ELRRANFAER. PUT XA LM china.maxim-ic.com/
microcontrollers %,

s MAXQ6ICHIB A KL, BIFERS/AFHE.

HEER.
* MAXQ61CH8 X hiA 198 1% 3% (china.maxim-ic.com/errata) .

* MAXQ610/F#5/ (English only), EFEAThREFIARE
ERFAER, HIRMERAETER.

51 B35t BA DA %

MAXI N



http://china.maxim-ic.com/microcontrollers
http://china.maxim-ic.com/microcontrollers
http://china.maxim-ic.com/errata

MAXQ61C5MAXQ610FBF1EmBIAEZ &
MAXQ610F#55 (Endlish only) B8 MAXQE 1 CHUEZEHI 28 52
AREFALRFEN2IBERE. RAMAXQET10FIMAXQ61C
HABARLERSN, EEF I SmEZBNE-—TENER,
ESEMAXQ6 10155 (English only) FRFAZUIIELE Eo
* EMAXQ610E BRI RIENTFRFEFEHESAE, MAXQ61C

B RAEROMHEIMIESIZE. FHith, MAXQ610HF 155
(English only) FETBESNTFIEHIZE. JTAGS | S3EE 251
151 M R A B BN 2B

* MAXQB1CTE&MAXQB 10 HILL N & 722 (B IMAXQE10
HF#ER (Endlish only), FrEESEMXHINER S8

« w44 EFF =R (PO4)
« w45 EEFERE (PD4)
s WHAMI AT FEPI4)

MAXIN

BB IMERBT 16 (L2 RS

HEFAE AR

MaximPA & 58 = A RN B A Z MRl 2SR T 2 FThae

B. MEEFHALATIR, FE26F:

o YRiFEE

« A

o ERFFAINE(IDE)

 ATFREMALNEOZJTAGHUSBE JTAGEAR (E A
F B S RNMIESE)

B FF & T B 4 K7 7 #9 %1 R 7] Mchina.maxim-ic.com/

MAXQ toolsZF#;.

WMER A HE, 15159 https://support.maxim-ic.com/cn/

micro.

A=
HEEE
07 B3 0 H 300 T A5 BB 6465 (38 ¢4 51 ), 15 25 ¥ china,

maxim-ic.com/packages. 15T &, HERLFH “+. # =
UFRRROHSIKZS. HEEFAIREBANENRERFTH, BHERR
S5HEFX, SRoHSKRETL*.

HEXRR R SMERS | REGRRS
32 TQFN-EP | T3255+3 21-0140 90-0001
44 TQFN-EP |  T4477+2 21-0144 90-0127
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http://china.maxim-ic.com/MAXQ_tools
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