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MAXQ617
I5MERE R _EFE % (SoC)

ABSOLUTE MAXIMUM RATINGS

(All voltages with respect to GND.) Operating Temperature Range ...........cc..ccovee. -20°C to +70°C
Voltage Range on Vpp....oooooiiiiiiiii -0.3V to +3.6V Storage Temperature Range........cc.cccooveeenn. -65°C to +150°C
Voltage Range on Any Lead Except Vpp..-0.3V to (VDD + 0.5V) Soldering Temperature (reflow) ........ccccooviiiiiiiii, +260°C
Continuous Power Dissipation (Ta = +70°C) Continuous Output Current
WLP (multilayer board) Any Single 1/O Pin..coi 32mA
(derate 17.20mW/°C above +70°C)........ccccceevvvinnnns 1600mW All'1/O Pins Combined........ccccooviiiiiiiiiiiicce 32mA

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional opera-
tion 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.

PACKAGE THERMAL CHARACTERISTICS
WLP
Junction-to-Ambient Thermal Resistance (64a) ......... 58°C/W

Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-layer
board. For detailed information on package thermal considerations, refer to china.maximintegrated.com/thermal-tutorial.

ELECTRICAL CHARACTERISTICS

(Limits are 100% tested at Ta = +25°C and Tp = +85°C. Limits over the operating temperature range and relevant supply voltage range
are guaranteed by design and characterization. Specifications marked GBD are guaranteed by design and not production tested.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Vpp VRsT 3.6 V
1.8V Internal Regulator VREG18 1.59 1.8 1.98 V
PFWARNCNI1:0] = 00 (default) 1.64 1.67 1.70
Power-Fail Warning Voltage VPFw | GBD, all other values of PFEWARNCN[1:0] v
. -3% +3%
as shown in Table 3
Power-Fail Reset Voltage VRsT 1.61 1.67 Vv
Power-Fail Warning/Reset Offset | VprworrseT | PFEWARNCNI1:0] = 00, Vpry > VRST 30 mV
Power-On Reset Voltage VpPOR Monitors Vpp 1.2 Vv
RAM Data Retention Voltage VDRV 1.0 V
fsyscLk = 12MHz, executing code from flash
Active Current IDD_1 memory, all inputs connected to GND/Vpp, 2 3.5 mA
outputs do not source or sink current
| Ta = +25°C (power-fail off) 0.15 2.0
St Ta = 0°C to +70°C (power-fail off) 0.15 8
Stop Mode Current ) pA
| Ta = +25°C (power-fail on) 22 31
s2 Ta = 0°C to +70°C (power-fail on) 27.6 38
Power Consumption During ) )
Power-On Reset lpOR During POR while Vpp < VpoRr 100 nA
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ELECTRICAL CHARACTERISTICS (continued)

(Limits are 100% tested at Ta = +25°C and Tp = +85°C. Limits over the operating temperature range and relevant supply voltage range
are guaranteed by design and characterization. Specifications marked GBD are guaranteed by design and not production tested.)

MAXQ617

ISMEE R/ L &5 (SoC)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Stop Mode Resume Time toN 375 + (8192tck) us

Input Low Voltage for IRRX and 0.3

All Port Pins ViL VanD VoD v

Input High Voltage for IRRX and vV 0.7 v v

All Port Pins IH VoD pb

Input Hysteresis (Schmitt) ViHys Vpp = 3.3V, Tp = +25°C 300 mV

IRRX Input Filter Pulse-Width

Reject YRRX_R 50 ns

IRRX Input Filter Pulse-Width

Accept HRRX_A 300 ns

IRTX Sink Current lIRTX VigTx > 0.25V 200 mA
Vpp = 3.6V, Ig. = 11mA 0.4 05

(F?il;tsput Low Voltage for All Port VoL Vo = 2.35V, o, = 8mA 04 05 N
Vpp = 1.8V, gL = 4.5mA 0.4 05

Output High Voltage All Port Pins VoH loH = -2mA vg% i VoD v

Input/Output Pin Capacitance for

All Port Pins Cio 15 PF

:Dnﬁ:t Leakage Current for Al IL Internal pullup disabled -100 +100 nA

Input Pullup Resistor for RESET, R Vpp = 3.0V, Vo = 0.4V 16 28 39 kQ

IRRX, and All Port Pins PU Vpp = 1.8V, Vo = 0.4V 18 31 43 kQ

LEARNING AMPLIFIER

IRRX Amplifier Input Low B B

Detection IbL Vpp = 1.8V, IRRCVEN = 1 02 A

IRRX Ampilifier Input High a 3

Detection IpH Vpp = 1.8V, IRRCVEN = 1 1.25 HA

CLOCK

Internal Oscillator Frequency fosc 12 MHz
Ta =-20°C to +70°C +1%

Internal Oscillator Variability fosc_var | Ta =+25°C, Vpp = 1.8V +0.5% MHz
Ta = +15°C to +40°C, Vpp = 1.8V £56% +0.5%
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MAXQ617

ISMEE R/ L &5 (SoC)

ELECTRICAL CHARACTERISTICS (continued)

(Limits are 100% tested at Ta = +25°C and Tp = +85°C. Limits over the operating temperature range and relevant supply voltage range
are guaranteed by design and characterization. Specifications marked GBD are guaranteed by design and not production tested.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
System Clock Period toK 1/fosc ns
System Clock Frequency fok 1/tck MHz
NANOPOWER RING
N Ring F ; Ta = +25°C 3.0 8.0 20.0 H
anopower Ring Frequenc z
P g rrequency NANO 3, _ 125°C, Vpp = POR voltage 17 24
WAKE-UP TIMER
. 1/ 65,535/
Wakeup Timer Interval t ' S
P WAKEUP fNANO fNANO
FLASH MEMORY
System Clook Dutng Flash | T ety PP~ 0 before caling it f
Programming/Erase FPSYSCLK ROM ' yre= 9 y 0sC
) tmE Mass erase 40 ms
Flash Erase Time
tERASE Page erase 40 ms
\5\3?3?2 Programming Time per tprog | Excluding utility ROM overhead 40 us
Write/Erase Cycles 20,000 Cycles
Data Retention Ta =+25°C 100 Years
china.maximintegrated.com 6
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MAXQ617
I5MERE R _EFE % (SoC)
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ISMEE R/ L &5 (SoC)
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MAXQ617
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ZEEE, TESREERIEENITREZITHE N,
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ENMNTEEENHENSZ T, IHTRPREZIZE
SBEEYHERBESD)NF W, URERTZEHNE
BIE, N FEBISEFNHBGHIERT, ABE]
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Bl &R, B ETIRE A2IE22D RGE 4 E
MRFEREPY, SEIENBHN, FEdl, £BE
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AR ERPD. POFIPlG O = HRER, A, HIREH
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PWCN.IRTXOE £ HIIRTX5| i th = B F R B F,

R1. BB (Sysclk = 12MHz, CD[1:0] = 00)

WATCHDOG RESET AFTER
WDI[1:0] WATCHDOG CLOCK WATCHDOG INTERRUPT TIMEOUT WATCHDOG INTERRUPT (us)
00 Sysclk/215 2.7ms 427
01 Sysclk/218 21.9ms 42.7
10 Sysclk/221 174.7ms 427
11 Sysclk/224 1.4s 42.7
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REHIEG, TR EBIRVEHEREHE 0000, BT
EREREE%E B HET, YIRENSEMOFFFFhEIEE
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o HUETBRESE = IRCAL + 1
o ik HZLtE = (IRCAH + 1)/(IRCAH + IRCAL + 2)

KikHAE, EENIRVEEEITEE RN JFIRCAS 738,
EE—NHBWRVE HITHER T, IRCAGESRS
IRTXPOLFIIRDATARI — R #H TR, Bit, M—NEE
BRI T—ER, TUXRT LS EFARE, WEFR.

F2 R AR A EBRE AR BRI T IRTX ik 0918 5,

IRA&ZE & M AL(IRTXPOL)E X 7 IR7E B 28 i 88 /T IRTXS|
IR 46/ = RUIRZS A HOR R 14

IR% i%
ZEIRE%(RMODE = 1818, #HikiB5 s iTin g, #
WEERPEESERREIEF ., SRR TEAERE
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3) FEMENIRTX,
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MAXQ617

ISMEE R/ L &5 (SoC)

IRCA IRCA = 0202h IRCA = 0002h
RMT IRMT =3 IRMT =5
IRCA, IRMT, IRDATA SAMPLED AT END OF IRV
DOWN-COUNT INTERVAL
! 3 2 1 05 4 3 2 1 0 !
CARRIER OUTPUT
(IRV) 3
-k | | | |
IRDATA ; ; : : :
‘ | : Y : !
0 1 i L0 3 3
| A A A A
IR INTERRUPT 1
IRTX
IRTXPOL = 1 ! ! 3
IRTX ! 3 3
IRTXPOL =0 3 3 3
1. IRK X 88 51 F M # 7 B (IRCFME = 0)
IRTXPOL
0
CARRIER GENERATION RTX PIN
| CARRIER ) —1
IRCAH + 1 IRCAL + 1 RCFME A
>0
-
> SAMPLE [
IRDATA ON
IRDATA IRV = 0000 IRINTERRUPT
RMT ————————>
CARRIER MODULATION

B2, IRK X 3% & £ 85 F 2 % B ) 88 72 1
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MAXQ617
I5MERE R _EFE % (SoC)

IRMT =3
CARRIER OUTPUT |
(Rv) 13 2 1 0 3 2 1 0 3
IRDATA | A
o 1 1
! A A A A A
IR INTERRUPT | ‘ ‘

IRTXPOL =0

RTX |
RTXPOL=1 |
RTX |

B3, IRZ X ¥ FE(IRCFME = 0)

IRFES
i & 7 32 W RX(RMODE = 0)B, IR # X #IRRXR &
IhéE, IRRXSELIT:0ME X 7 IRRXE| B & BB 34 35 fit & IR
OB RETNBE,
H|RMODE = OFIIREN = 18, IRBERFBEEKRERT
I, ARG, HM T HSIRRXSELEX MR EEHF,
IRE BY 28 (IRV)MOO0OhFF 26 8 £ i+ %, BIAERT, IRVE
FEEXIRCAS 78 € X UK AHIF 71T 8L, &AM, IRE
AR MAL(IRCFME) T IR E A1, FIRVEGFREEX
BIRCLKE fh #E fTiT 8, H—F |- HP X, HIRCFME
= 08Y, IRCAE X HE K HIRVEEITiT%, HIRCFME =1
B, IRCLKAIRVE 7788 = AL Bd4h(&4),

china.maximintegrated.com

HFF—IMHFEERNES, IRERIETUTBE.
1) REIRRXSIHRE, BEEERXLIRDATA, WRET
P75, IRDATA =0; WRE EFHE, IRDATA =1,

2) B HHIIRVIEEZ XL IRMT,
3) BIRVA B E L E0000h (20 RIRXRL = 1),
4) BRITE, BEEHRAT—IMHEERNEH,

MREHAFEERNEHZT, IRENBEMOFFFFhE]
#%0000h, IREN 255 H(ROVIFREET, AWRP WAL,
M=% — R, IRERZSTHEERKEN, ERUHR
£ %X A (RMODE = 1)8EERIREN = 0515 L i,
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MAXQ617
I5MERE R _EFE % (SoC)

CARRIER GENERATION
IRCLK | CARRIER MODULATION
- IRCAH + 1 RCAL + 1 ™" IR TIMER OVERFLOW
=/1]/ ‘ ¢ INTERRUPT TO CPU
FCRVE o o000 RV ;:D
IR INTERRUPT
COPY IRV TO IRMT
ON EDGE DETECT
IRYRL
RRXPIN RESET IRV TO 0000h
EDGE DETECT IRDATA
&4, |IRRE
R LI HERX BREERNEFSER D8N EHEH0000h (1R4E

HPMATIRZE ST BER, SB[UHHNERITERI T LUREZECPU
WA, —REALT, TEEIREINEN, BE—F
BENIEEY, MBEME, —BEHRETHE, TN
BLIRE KT Bg, WRABOKBOP R BT, URYR
RPNAEHFSERFENEHTIHE, ABAX—I
B, TRUERZEERREZITER(BRXBCNTALFE/E), =
RXBCNT = 08, X AfrEIREWRETIG; HRXBCNT
=10, ZIEIRVREDIE, SXEEXNPEMETAIER
TRE, EHRRRITERA D, RMTFHFEABTY
FEERWIDBEHTITE ., WREIB N ELSIRCABIE
EEBIFEERNIDE, BAIRIFPEFRF(ZERXBCNT
=00, BERATFREREES)HEN, RIFPHIRER
TRAEHIBEK, BERESHEBEENT, HRXBCNT
iz 50% 418, IRMTE 728 & #0001h, IRCFMEfL {3
#WHFEXIRVEFH X RGEIRCLKES 3 7iH#, ©R2
SFIRCARE X Y #oos B #5171 8, IRXRLEALE XIRVE 77

china.maximintegrated.com

IRRXSEL[1:016), E5M K B P ax N 7 it B T 5
WREZITEHERX B E A,

161 E i s/iT ¥ 55

TR IE ) BB IR U T D R P R E B B8 /1T B 28
o 160 ERTBE/1T#iEs

e 16U L/TEHMEH

o SNERBRORITEIEhAE

o XFEREVHEMIGM TS

o XFHERIEMI6M TS

o BRI /H i Th BE B Bkt T I

o LEERESILEIRE/E /A& f RS

o XFERNDIMETAIE (N = 0 20 4. 6. 8. 10)
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MAXQ617

ISMEE R/ L &5 (SoC)

CARCRL'\EL%ETE\?H)ENNCY IRMT = PULSE COUNTING IRMT = PULSE COUNTING
p IRV = CARRIER CYCLE COUNTING Py

~N

IRRX

P fo ! fT
0000 @ ®

® ®

CAPTURE INTERRUPT (IRIF = 1).

@710 IRV > IRMT.

IRV = 0 (IF IRXRL = 1).

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 0 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.
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.

Bb. R R BOR B

BEITHME SN, SPURBRIFFEI ML B 5 3 B R B A HSSELR
FITHMREL(SP)  sprafshmmar s,

BRHEA ISP O, SPIHBHEREDN, XFHFBH o -

2t REN 2 NI RS EE, ERSPEOfEpspizy  ° SCLK: RPN, BUraserits, LRI,

SLAHLo EHLILH 0T E3 i 4 T4 ML, S SP MALE KRR 5H, SR, SCLKRITIR, ESPIMSE2H
MM RN B SRR BAR, MWERIH S BB

AAMESPIEO RN S 2R B, SPIEVESEESSE  © MOSI: THHHMNEA, 26K HESPIA
K ASysclk/2, fEASPIMML, 884 o X FF=iASysclk/48 Z 2TV ERIEL, REWLEFMAYMAMOSIE
SPIEHE R, BIRT{EHSRR66 5%, MSBE R, It B

china.maximintegrated.com 15
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o MISO: FHBAN/MNE L, X2 HIEDMIIKE, =
FHHEBTEL, AEREP IS4 TREZ BB,
KBr L, ERSPIELEE S 2 F ALK ) M — B,

* SSEL: ZESXEBITMIER—H, ARNEEARK
B), ik ML ABIRFIMISO,

2CE %%
W H R IREFA N AMIZCRALEN/MIIINE, BFEH
TEMIFIZCHBHBE, LCREN2EL. WERL, £
AR E——8 78R 4 (SDA)FI 8 178§ 4 (SCL)——F0
— %%, SDAFISDLE AR & BRI B/ R AR 7T BE fan b 2t
TR, FBESND B RELR N BEEIRS,
B TRFENAMNDIN, TR, B2 H12CRLE,
IX ) B §9 3 = £ STARTFISTOPIE S, XL a8 4E 05
MM ZEEE, HEMAATEEERE, AERXT, 28
HAR T SR = A BB SP IR EISCL, H R B EILCENBER
B 0 Rz BB A 65 < 6

USART
BUHRMANUSARTINGE, TIE#ERES N 72, USART
BEEWTHM.
e 24D
e ENIIHE, ATFROEELH
e ¥WITHE, ATRASEELR
o RIA SR B R S AR BT B T 4R AR o
o JMNMNTREBEFERLES
o TWEEFINFBERE
o IFFFIBMZIEAL

*2. USART#ER 7%

MAXQ617
I5MERE R _EFE % (SoC)

1B HI/0

AR E S IR B BI/OMNIK O S|, XIFIUTIh4E.
e CMOSHIHIKE)ES

o MEEREFMABEA

o TiHEEMABRANIIERES LR EVpD
HHEHSEOTEMREN, FrEROSIMTASHERS,
BRESFSHEFRE, BNEILHF ERFAANIBE DS,
MNEHHmBEESE, MmO —AREH—itfiME
FFes, ZILHFRINaER, fFERINEES|I BT B{E® AI/O3]
B, XTFEANSIBSHRINGERNIFMLNA, BSEXERA/EE,

kLRSS

SFRHEABI12MHZIR S8, THRIMBTH, MRBERER
ZaiA. PCBEMRMKEIEFEMI,

T1EEZ

BERVEEXEELEER, ZBAT, EECPURASTRE
%23, BCPURBAERIET, BBFEEIE. SMEFI/Ot i,
HRABIRE DI, METHEURBERERENMN, F14
BE, REMRGISAEENTRE, BPEFR TR
ZREFACELER, BRDERGTIRZS[ENERNITE
KT FE(400NnA). S8kHzERfT#R3%5 28, o AT IK i 0% B2 3¢ B
2%, ER4REFEEER, W4T X EREEE 23 #1T
B, $K12bus, mRARELA8s,

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

china.maximintegrated.com
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B TERE, BRAFENEBHBLITH, MELELXT,
N BRERZRE, MUBRRME, FAPWCNFFET

(9 B8R K )”**)ﬂ(PFDH_L_IuEﬁbiZU] B, PFDf 9
SRR, BIEE R 6 8RB0 8,

ﬁu%?ﬂ%t’l‘%ﬁﬁﬂlﬂ?ﬂt%ﬁ%xﬁ
AR R BURE S E 59 BB K T,
PRI, Vobp < VRsT# TR 8 RDRZS

MPPFD = 1), 7z~
M R BRI o

B 5 K 30k 1
E6. E7. F8. F4. FEMECFRAFRELEERFE
it’fﬁ_ﬁ—l—é’]%ﬁ%xﬁ*ﬁ/)ﬂ %UUF]EZO ﬂD%ELLEE LGl
ﬁé‘é@ﬂﬂ'il\_ﬁnﬁﬂ”ﬂ
o 2VIANYR PINFEIR AR 28 B 49 (£9256ms)

MAXQ617
I5MERE R _EFE % (SoC)

B, mRVopEHE =B FERFEIRT FBAHA DA
& FVrst, @ BERMABHE, CPUKRHE SRR,
U\IEJﬂﬁROME’\]SOOOh’VK’EI'f’Eo

BR K R E AL A 425 (PFWARNCN)Z, AP o Ee

ﬁﬁﬁli{ HRR IR EM BE(Vprw) TR FRIFTRA X FFH
VerwiB

WRENHEEEHSIE, fl0. RESETSIMBMNFRE
KEFLHELENHATH I EER HEBFE, WEESEK
)& /D“JE‘§ A 2B %8 & 28 70 S AR 7E CPU S 3 BA (8] R 35 8 RO

XEFRT, BREVLEZHRE, CPUETREI20M & E
ﬂ,ﬁﬂw B HE AR

#*3. RIRRMIREREILE

o 22N B FER IR 25 B £h(£9512ms) PFWARNCN NOMINAL VOLTAGE
o 2BAMNRRLITHFEIRIRSS 28 BHEh(£91.024s) 00 1.67
St T B EA M TF 2 60 6 R AR A N, BB B 6 SR T B8 ZE AR AR o1 1.9
ERTIRSROB A BENHTEN, ®NEE, nE 10 2.5
VoD < VRsT, MVppHish i — MBI ER TR 8 1 2.7
Voo t<tprw
A : > - B iRy - xRy - -t tpry -
ol O 4\ S DA \ N T e i
| 3 ®
J e /e o @ fffffffffffffffffffffff N S N
; ; ®’ ®
®x i ®© | 3
I AT e Sl e e
®
®
INTERNAL RESET
(ACTIVE HIGH)

E6. FrET T 89 BIBEE LT

china.maximintegrated.com
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F4. i TERX THRIRERZUENRES

MAXQ617

ISMEE R/ L &5 (SoC)

STATE

POWER-FAIL

INTERNAL
REGULATOR

CRYSTAL
OSCILLATOR

SRAM
RETENTION

COMMENTS

A

On

Off

Off

VpD < VPOR-

On

On

On

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

VpD > VRsT-
CPU normal operation.

On

On

Power drop too short.
Power-fail not detected.

On

On

On

VRsT < VpD < VPrw-
PFl is set when Vst < Vpp < Vprw and

maintains this state for at least tppyy, at which
time a power-fail interrupt is generated (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.

Vpp > 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

Vpp < VPOR-
Device held in reset. No operation allowed.

china.maximintegrated.com
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MAXQ61

7

ISMEE R/ L &5 (SoC)

t<tprw

—» - —P}tztppw@—

> t>tprwy -

INTERNAL RESET
(ACTIVE HIGH)

E7. (LR T BIRE MR, 18 BIRK BN

Rb.E IR TRIFERBQMIKE, FaeRIREKRIENR
INTERNAL CRYSTAL SRAM
STATE POWER-FAIL REGULATOR OSCILLATOR RETENTION COMMENTS

Application enters stop mode.

A On Off Off Yes Vpp > VRsT.
CPU in stop mode.
Power drop too short.

B On Off Off ves Power-fail not detected.
VRsT < VDD < VPFw.
Power-fail warning detected.

C On On On Yes Turn on regulator and crystal.
Crystal warmup time, txTtalL_RDY-
Exit stop mode.
Application enters stop mode.

D On Off Off Yes Vpp > VRsT
CPU in stop mode.
VPOR < VDD < VRST

On Power-fail detected.

E (Periodically) Off Off ves CPU goes into reset.

Power-fail monitor turns on periodically.
. VoD < VpOR-
F Off Off Off Device held in reset. No operation allowed.

china.maximintegrated.com
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MAXQ617
I5MERE R _EFE % (SoC)

77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777

INTERNAL RESET
(ACTIVE HIGH)

INTERRUPT }

B8 (FIE BT BIRLLRW, 22 IE BIF %NS

6. F I T RIRASEMRE, FIERIREIIENEE

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

Application enters stop mode.
A Off Off Off Yes Vpp > VRsT-
CPU in stop mode.

VoD < VpPFw-
B Off Off Off Yes Power-fail not detected because power-fail
monitor is disabled.

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
C On On On Yes 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 interrupt
that causes stop mode exit.

china.maximintegrated.com 20
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6. 5 T RIRRIEIIRE,

MAXQ617
I5MERE R _EFE % (SoC)

BRI FRR R RIS B (4E)

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

Application enters stop mode.

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

On exit stop mode.

E (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.
Vpp < VPOR-

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

WHES  FE¥SECMOSEITRN FHBEXRIMEEFEE

ZHEGNRINE. SHERISCAREMERFEEEEH
EEXRERER R, ERALHKEHETESHMNL
SRR A/ W Th RE R A B9 R AB E 22

FEHE 7
FFENPCBHRB IR RARRBFTRFERER/ND, BERE
WiEF B IR TN, ERAZEERBREXEE, TUX
BENERNKE, 8T 4T 7K ENR T ER
FESHTIE, RIEFTBESELARER, RAREMAD
HIRE, FERBERTRELRHKE,

china.maximintegrated.com

Vop B R FGND, WRERX—FEN, 2=1E plEE #F 85% (5
INEE A B ) SE AR R (RSN B B A,
BEXREROTEHFRFEGNENERNCEANTES S
B ICH 9o

Wbl 8 B E R IR B E Sk 8T B 5| M EE AI/05]
o BRSINEMNABERELE™E, BRAREEBE
B AR R R o IR X R B 88 4 208 ALY PR 88
BEEH#ATHERE, TERRSH, RRERITELAREP
THRRESNE 0, XRIE R S8 5 R
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MAXQ617

ISMEE R/ L &5 (SoC)

IEXH HRFBEAREF

\Y

TITRIFESEMNT X, UESF HZSENII6E, Maxim Integrated A R EBE= A RN FREZHEES.
o HUETM, GIES|BINEE. MR BESHE, MBEPHAFEALR, EREEEREBRARAIR,
o BUAPEE, SEEMEENREOEMERMEnG  ° TR
B, o RIFIF
o MHXRANERK, BSECAHRANBRNIEE o EMFFAFLE(IDC)
o o AT HEMEIEHUSBEDHER,

T XLEXHHBEL, ES Nsupport.maximintegrated.

com/microTNH M “FARZH" o,

AR X #i5% M support.maximintegrated.com/micro.

EME B/t 2 g R

= BEEE TIEERIE(V) BRFTEiE2E(KB) | #iETFHEEE(KB) GPIO 5| B—£3E
MAXQB16V-XXXX+T | -20°C to +70°C 1.67t03.6 80 Flash 4 10 16 WLP

Er MIBR-XXXX"R T8 BMaximFI A P8R T BRHHTHE, XTRBHNL] NHEEEL, BHEFMaxim

Integrated: support.maximintegrated.com/micro,
+ 3R #H(Pb)/fF & RoHSHr EHy # 3,
T = # '#7{.@%% o

HKIER

WMERIFHNHFIIMNE LFERGB(EMETR), EEWchina.maximintegrated.com/packages, EFE, FERLPH "+ “#"=H"-"
NERRROHSIRZS, HEEPITRBEFANERFH, EHEEAASHEFX, SRoHSKETL X,

HEXR HERD SMEHRS REHRHES
21-0491 B
16 WLP W162K2+1 21- R 2 171891
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MAXQ617

ISMEE R/ L &5 (SoC)

BfZRA :
[2CEBITIMEE AR IEIR
(Figure 9 and Figure 10)
STANDARD MODE FAST MODE
PARAMETER SYMBOL CONDITIONS UNITS
MIN MAX MIN MAX
Supply voltages that
Input Low Voltage V mismatch I2C bus levels -0.5 0.3xV -0.5 0.3xV Vv
P 9 IL_12C must relate input levels to ’ ’ bD ’ ’ DD
the Rp pullup voltage
Supply voltages that
) mismatch 12C bus levels Vpp +
Input High Voltage ViH_12c must relate input levels to 0.7 xVop 0.7xVop 0.5V v
the Rp pullup voltage
Input Hysteresis 0.05 x
(Schmitt) ViHys_l2c | Vpbp > 2V Voo v
Output Logic-Low (Open Vpp > 2V, 3mA sink
Drain or Open Collector) VoL_tzc current 0 0.4 0 0.4 v
Capacitive Load for Each
Bus Line Cp 400 400 pF
Output Fall Time from tR/F_loC exceeds
ViH_MIN to ViL_max with toF_|2c, Which permits 20 +
Bus Capacitance from loF_12c RS to be connected as 250 0.1Cg 250 ns
10pF to 400pF shown in figure
Pulse Width of Spike
Filtering That Must Be
Suppressed by Input 1sP_12C 0 S0 ns
Filter
Input voltage from
Input Current on I/O IN_I2C 0.1 x Vpp 10 0.9 x Vpp -10 +10 -10 +10 pA
I/O Capacitance Cio 12¢ 10 10 pF
5 .
I°C Bus Operating fiog 0 100 0 400 kHz
Frequency
System Frequency fsys 0.90 3.60 MHz
12C Bit Rate floc fys/8 fgys/8 Hz
Hold Time After
(Repeated) START tHD:STA 4.0 0.6 us
Clock Low Period tLow I12¢ 4.7 1.3 ys
Clock High Period tHIGH 12C 4.0 0.6 ys
Setup Time for Repeated
china.maximintegrated.com 23
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[2CER1TIME R AR IEHR(EE)

(Figure 9 and Figure 10)

MAXQ617

ISMEE R/ L &5 (SoC)

STANDARD MODE FAST MODE
PARAMETER SYMBOL CONDITIONS MIN MAX MIN MAX UNITS
A device must internally
provide a hold time
of at least 300ns for
VIH_l2c(MIN) to bridge the
) undefined region of the
Hold Time for Data HDDAT | 2ling odgo gf SO0 T 0 3.45 0 0.9 us
maximum typ:pAT Needs
to be met only if the
device does not stretch
the SCL low period
A fast-mode 12C bus
device can be used in
a standard-mode 12C
bus system; if such a
device does not stretch
the low period of the SCL
) signal, it must output
Setup Time for Data tSU:DAT thge next data bit tg the 250 100 ns
SDA line tr_jac(MAX) +
tsy:paT = 1000 + 250
= 1250ns (according to
the standard-mode 12C
specification) before the
SCL line is released
) 20 +
SDA/SCL Fall Time tF 1oc 300 0.1Cq 300 ns
) . 20 +
SDA/SCL Rise Time tR_12C 1000 0.1Cq 300 ns
Setup Time for STOP tsU:STO 4.0 0.6 ys
Bus Free Time Between
STOP and START 'BUF a7 13 us
Noise Margin at the
Low Level for Each
Connected Device VnL_t2c 0.1xVpp 0.1xVpp v
(Including Hysteresis)
Noise Margin at the
Low Level for Each
Connected Device ViH_l2c 02xVpp 02xVpp v
(Including Hysteresis)
china.maximintegrated.com 24
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MAXQ617

ISMEE R/ L &5 (SoC)

4= 43 —_— ==
PCEITEOTRE
Vbp
12C 12C
DEVICE DEVICE
MAXQ617 e § R
Rs Rs Rs Rs
SDA L ®
SCL
B9, FF mE L IE kPRI 89 F BX BFA(Rs)
S SR P S
{BUF
tFoc > - —» —1R_J2C
tLow_lac - - tSu:STA
SCL \
tHD:STA tHIGH_l2C
tHD:DAT lsusT0 -
NOTE: TIMING REFERENCED TO V|H_j2c(MIN) AND VIL_2G(MAX).
E10. PCE#EH 28017 E
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BITIMEEO(SPHEARIERR

(Figure 11 and Figure 12)

MAXQ617

ISMEE R/ L &5 (SoC)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
SPI Master Operating Frequency 1/tmck fok/2 MHz
SPI Slave Operating Frequency 1/tsck fok/4 MHz
SCLK Output Pulse-Width High/ tMCH, tvmek/2
ns

Low tMcL -35

MOSI Output Hold Time After SCLK i tmek/2 ns
Sample Edge MOH -35

MQOSI Output Valid to Sample Edge tmov tMCS%Q ns
MISO Input Valid to SCLK Sample " 35 ns
Edge Rise/Fall Setup MIS

MISO Input to SCLK Sample Edge ¢ 0 ns
Rise/Fall Hold MIH

SCLK Input Pulse-Width High/Low | tscH, tscL tsck/2 ns
SSEL Active to First Shift Edge tssSE 50 ns
MOSI Input to SCLK Sample Edge

Rise/Fall Setup sis 35 ns
MOSI Input from SCLK Sample

Edge Transition Hold tsIH 35 ns
MISO Output Valid After SCLK Shift ¢ 70 ns
Edge Transition Sov

SCLK Inactive to SSEL Rising tsD 35 ns
china.maximintegrated.com 26
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MAXQ617

ISMEE R/ L &5 (SoC)

SPIat /7 E

SHIFT ~ SAMPLE ~ SHIFT ~ SAMPLE

SSEL

. tck ——

SCLK :
CKPOL/CKPHA / («
0/1 OR 1/0 ; ))
<t ICH P L P («

0/00R 1/ H
i tMoH
-

SCLK §
CKPOL/CKPHA \

— > — P

€>x<§ LSB :iéi

: : —-—P lMov -<—
MOSI % MSB

>< ] |

—-—»; IM|s -<— —>- <—1MIH

! : ((C
MISO : MSBI : MSB-1 Y

LSB

E11. SPIZHEEEF

SHIFT ~ SAMPLE ~ SHIFT  SAMPLE

SSEL / i
<& [sSE B

——IScK——P>
SCLK y : ;
CKPOL/CKPHA : : : : («
0/1 0R1/0 ' : ' : Y)
< tSCH Bt f50L B ((
SCLK , i .
CKPOL/CKPHA
0/0 OR 1/1

MOSI

tsp

LSB

— il -

N

MISO % MSB

>< LSB

E12. SPIAHLEF 07
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MAXQ617

ISMEE R/ L &5 (SoC)

USART MODE 0z AR$5#%

PARAMETER SYMBOL CONDITIONS MIN TYP  MAX | UNITS

SM2=0 12t ns
TXD Clock Period txLxL CLCL

SM2 =1 4tcLcL ns

SM2=0 3t ns
TXD Clock High Time tXHXL CLCL

SM2 =1 2tcLoL ns
RXD Output Data Valid to TXD . SM2=0 10tcLcL ns
Clock Rising Edge QVXH g2 = 1 3tcLcL ns
RXD Output Data Hold from TXD | SM2=0 2tcLoL ns
Clock Rising Edge XHAH vz = 1 tcLcL ns
RXD Input Data Valid to TXD ) SM2=0 toLoL ns
Clock Rising Edge DVXH  Tom2 = 1 tcLcL ns
RXD Input Data Hold after TXD . SM2=0 toLoL ns
Clock Rising Edge XHDH T gvip = 1 tcLcL ns

USARTH1 =

tXLXL

g
A

TXD CLOCK

-t —————

o 4— —> tXHOH e

RXD INPUT BIT X >< >< BITX+1

<—tQVXH —»«—tXHQH —>

RXD OUTPUT BIT X

E13. USARTHY 7 &
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1&1ThE
B2 | Eram e EHR
0 12/13 BRA .
Maximit = frE4b

f#EMHIE: 800810 0310
FiE: 010-5226 4200
f£H: 010-6211 5299
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