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ABSOLUTE MAXIMUM RATINGS

Voltage Range on Vpp with Respect to GND ....... -0.3Vto +3.6V Storage Temperature Range ..........c.coccooevenn. -65°C to +150°C
Voltage Range on Any Lead with Respect Soldering Temperature..............cc.cooen Refer to the IPC/JEDEC

to GND except VDD ..o -0.3Vto (Vpp + 0.5V) J-STD-020 Specification.
Operating Temperature Range...........ccccooveiiiinne 0°C to +70°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 DC OPERATING CONDITIONS
(Vbp = VRsT t0 3.6V, TA = 0°C to +70°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Supply Voltage VbD VRST 3.6 \
1.8V Internal Regulator VREG18 1.62 1.8 1.98 Vv
Power-Fail Warning Voltage for .
Supply (Notes 2, 3) VPFW Monitors Vpp 1.75 1.8 1.85 \Y
Power-Fail Reset Voltage .
(Note 4) VRST Monitors Vpp 1.64 1.67 1.70 V
Power-On Reset Voltage VPOR Monitors Vpp 1.0 1.42 V
RAM Data-Retention Voltage VDRV (Note 5) 1.0 \
Active Current (Note 6) IpD_1 Sysclk = 12MHz 3.75 5.1 mA
) Ta = +25°C 0.2 2.0
IS4 Power-Fail Off
Ta = 0°Cto +70°C 0.2 12
Stop-Mode Current uA
) Ta = +25°C 22 29.5
Iso Power-Fail On
Ta =0°Cto +70°C 27.6 42

Current Consumption During [(83 x 1s2) + ((PCI - 3) x

| Notes 5, 7 A
Power-Fail PrR | (Notes 5, 7) (151 + INANG)IPC "
Power Consumption During
Power-On Reset IPOR (Note 8) 100 nA
Stop-Mode Resume Time toN 375 + 8192tHFXIN us
Power-Fail Monitor Startup Time tPRM_ON | (Note 5) 150 us
Pgwer—Fall Warning Detection — (Notes 5, 9) 10 us
Time
Input Low Voltage for IRTX, 0.3 x
IRRX, RESET, and All Port Pins Vi GND VoD v
Input High Voltage for IRTX, 0.7 x
IRRX, RESET, and All Port Pins Vi VoD VoD v
Input Hysteresis (Schmitt) VIHYS 300 mV
Input Low Voltage for HFXIN VIL_HFXIN GND OVEDX V
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RECOMMENDED DC OPERATING CONDITIONS (continued)
(Vbp = VRsT t0 3.6V, TA = 0°C to +70°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input High Voltage for HFXIN VIH_HFXIN OVZ)DX VDD \
::{ReFjZ(CItnput Filter Pulse-Width URRX_R 50 ns
)IARCF:;FI)?put Filter Pulse-Width HRRX_A 200 ns
Vpp = 3.6V, loL = 25mA (Note 5) 1.0
Otuput Low Voltage for IRTX VoL_IRTX | VDD = 2.35V, loL = 10mA (Note 5) 1.0 \
Vpp = 1.85V, oL = 4.5mA 1.0
Vpp = 3.6V, loL = 11mA (Note 5) 0.4 0.5
ao:;pxltlLPOOV:t\é?::%jgg TE)SET VoL | Vop =235V, oL = 8mA (Note 5) 04 05 v
Vpp = 1.85V, loL = 4.5mA 0.4 0.5
gﬁtggitl-glgnz Voltage for IRTX and Vou lon = -2mA V3D5_ Voo N
x]ﬁ;t(/)?tupt?nu; Pin Capacitance for Cio (Note 5) 15 oF
Input Leakage Current IL Internal pullup disabled -100 +100 nA
Input Pullup Resistor for TSET R Vpb = 3.0V, VoL = 0.4V (Note 5) 16 28 39 ko
IRTX, IRRX, and All Port Pins VoD = 2.0V, VoL = 0.4V 17 30 41
EXTERNAL CRYSTAL/RESONATOR
Crystal/Resonator fHEXIN DC 12 MHz
Crystal/Resonator Period tHFEXIN 1/fHFEXIN ns
Crystal/Resonator Warmup Time | txTAL_RDY | From initial oscillation 8192 X tHFXIN ms
Oscillator Feedback Resistor RoscF (Note 5) 0.5 1.0 1.5 MQ
EXTERNAL CLOCK INPUT
External Clock Frequency fXCLK DC 12 MHz
External Clock Period tXCLK 1/fXCLK ns
External Clock Duty Cycle tXCLK_DUTY 45 55 %
System Clock Frequency fck THEIN MHz
HFXOUT = GND fXCLK
System Clock Period tcK 1/fck MHz
NANOPOWER RING OSCILLATOR
Nanopower Ring Oscillator INANG Ta = +25°C 3.0 8.0 20.0 KH 2
Frequency Ta = +25°C, Vpp = POR voltage (Note 5) 1.7 2.4
gigijepower Ring Oscillator Duty INANO (Note 5) 40 60 %
gzj?r(;itower Ring Oscillator INANO z'lzl/gtlgzl)at Vpp = 1.64V, Ta = +25°C 40 400 nA
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RECOMMENDED DC OPERATING CONDITIONS (continued)
(Vbp = VRsT t0 3.6V, TA = 0°C to +70°C.) (Note 1)

PARAMETER | symBoL | CONDITIONS | MIN  TYP MAX | UNITS

WAKE-UP TIMER

Wake-Up Timer Interval tWAKEUP 1/INANO 65,535/ S

fNANO

FLASH MEMORY

System Clock During Flash

f MH

Programming/Erase FPSYSCLK 5 ‘

) tME Mass erase 20 40
Flash Erase Time ms
tERASE | Page erase 20 40

Flash Programming Time per PROG (Note 11) o0 100 us

Word

Write/Erase Cycles 20,000 Cycles

Data Retention Ta = +25°C 100 Years

IR

Carrier Frequency fIR (Note 5) fck/2 Hz

Note 1:  Specifications to 0°C are guaranteed by design and are not production tested.

Note 2: It is not recommended to write to flash memory when the supply voltage drops below the power-fail warning levels as
there is uncertainty in the duration of continuous power supply. The user application should check the status of the power-
fail warning flag before writing to flash to ensure complete write operations.

Note 3: The power-fail warning monitor and the power-fail reset monitor track each other with a minimum delta between the two of
0.11V.

Note 4: The power-fail reset and power-on-reset (POR) detectors operate in tandem to ensure that one or both signals are active
at all times when Vpp < VRsT. Doing so ensures the device maintains the reset state until the minimum operating voltage is
achieved.

Note 5: Guaranteed by design and not production tested.

Note 6: Measured on the Vpp pin and the part not in reset. All inputs are connected to GND or Vpp. Outputs do not source/sink
any current. Part is executing code from flash memory.

Note 7: The power-check interval (PCl) can be set to always on, 1024, 2048, or 4096 nanopower ring oscillator clock cycles.

Note 8: Current consumption during POR when powering up while Vpp < VpPOR.

Note 9: The minimum amount of time that Vpp must be below Vpry before a power-fail event is detected.

Note 10: 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.

Note 11: Programming time does not include overhead associated with utility ROM interface.
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SPI ELECTRICAL CHARACTERISTICS

(Vbp = VRsT t0 3.6V, TA = 0°C to +70°C. AC electrical specifications are guaranteed by design and are not production tested.)

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 1/0O Rise/Fall Time tspI_.RF | CL = 15pF, pullup = 560Q 8.3 23.6 ns

SCLK Output Pulse-Width tMCK/2 -

High/Low tMCH, tMCL tSPI_RF ne

MQOSI Output Hold Time After tMCK/2 -

SCLK Sample Edge tmoH tSPI_RF ne

MOSI Output Valid to Sample MoV tmMck/2 - ns

Edge tSPI_RF

MISO Input Valid to SCLK ¢ o5 ns

Sample Edge Rise/Fall Setup MIS

MISO Input to SCLK Sample i 0 ns

Edge Rise/Fall Hold MIH

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 ¢ i ns

Edge Rise/Fall Setup SIS SPI_RF

MOSI Input from SCLK Sample i i ns

Edge Transition Hold SIH SPI_RF

MISO Output Valid After SCLK t of ns

Shift Edge Transition Sov SPLLRF

) tcK +

SSEL Inactive t ns
SSH tSPI_RF

SCLK Inactive to SSEL Rising tsp tSPI_RF ns

MISO Output Disabled After 2tck +

=T ) tSLH ns

SSEL Edge Rise 2tSPI_RF
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xR2. HEI'AHRE#BEK (Sysclk = 12MHz, CD[1:0] = 00)

WATCHDOG RESET AFTER
WD[1:0] WATCHDOG CLOCK WATCHDOG INTERRUPT TIMEOUT WATCHDOG INTERRUPT (u1s)
00 Sysclk/215 2.7ms 427
01 Sysclk/218 21.9ms 427
10 Sysclk/221 174.7ms 427
1 Sysclk/224 1.4s 427
& 11000 2 B R AT UAE o 7 17100 2 I e B 35 A ] DAAE R LR IEh

HE TV . AT RATE 2D 32244~ JRGE i i JA 3
115 B P9 R E I SRS SR RE RP T, A E A S
B 7= A= rb kT . TR & T S B R AE T R TR B 5124
AGU RS = AL, ISRAE B, A DA S IR A
73— SE RN R R N A B R 3, B LRI E &R
GENL, ZHKD.

IR # K X% 4 75 FIVR # E A 85
L IR E I 2/ B B AL TR IR E 2B . IR
FERT R R P A5 I (IRTX FIIRRX) 43 51 32 F7 IR & 3% 42
W, IRTXSIEE A TR X MRS 0, Hk, RIFTEARE
IPD. POMIPLYG 4 HRASNAL . SR, 24 IR ENT#%
A HEREE (B0, IREN = 0), A DL PWCN.IRTXOUT F
PWCNL.IRTXOE i #% I IRTX 5 | i1 H1 755 F 1 s A1 FL S

TR ST 2 6045 9 /i 7. (0 5 I S - 3800 R A w2 1
il 28 . Rl & AR F 1607 IR 2R I A 7 A (IRCA), il
IR #5077 IRCAH) AR # AR A7 7 77 IRCAL)SE X #k
WA EFRFNTBRAS ] . 22 I 8 il 8 3 IR 4548 2 (IRDATA)
FITR 98 1) 2 st 1] 27 7F £ (IRMT) H 58 IRTX _F 2 7 30 25 %
HAERIRE.

LIRMHAENL(IREN)E 1R, (FREIR . [REUEF 74
(IRV)SE L ER B AR #e R A E . KEWIR], IRVAFFAHE
R IRMTAE, JF 44 8 £ 0000h ; AT, MIRV
ARV ETIT MR v 4. B ], 7T e iy
KRG, AT IR B IRV %5 77 4% 355540000, 7] L
BRI gk SE A s 7. Y4 IRE N 238 M OFFFFh 1% ¢
540 2 0000h AT, HEREE S . IRE HAFEIROVE L, 1R
HETEERE(IRIE = 1), B A — U

12

IRCAH =77 &% TR By A B850 ST 30 R R], 1
IRCAL 77 58 ST 2 I N PRI .
R4 A B h(flreLk) = fgys/2IRPIVIEO]
A (foARRIER) =

fIRCLK/(IRCAH + IRCAL + 2)

il LIRAE = IRCAH + 1

R FRRIHE = IRCAL + 1

525 = (IRCAH + 1)/(IRCAH + IRCAL + 2)
KIEWIR], FERASIRV 6 08 T H 5508 B 9 BiAF IRCA 27 77 4%
TEA — F A IRV 28 VT B b T 46 0, IRCAF a5
IRTXPOL FIIIRDATA{; — & #17RAE, L, M — st
(AR 2]~ — AR, o DAMCEE & 25 Lh i e, il s .
Ve 2 T 7 A 3R % A i AN F s DL R B TRTX i M 3 114 38
. IR &ZEMMENMIRTXPOL)E X T IR Bl ### B8 J5 IRTX
S| RV S B/ 23 PRAR ZS RN AR A A
IR% %

IR ZE(RMODE = DA, # R Glse T IaseT, 2%
W AT A A B W AR DT . R R AT DA A 3R
JE ¥ ek IRCLK J& #9 1 eR Bk s2 8, HAR BT IRCEME
i) E . 24 IRCEME = OB, IRV H ARk [ 45 ik 473
WP, AR BRI R B AT IR . 24 IRCFME = 18,
IRV H IRCLK [&] 25 #4738 T 85, #% BRIRCLK 43 BE R i 47
EEAl Rk

MAXIMN




i B L IMEIRAY 16 (L 2 75

IRCA IRCA = 0202h IRCA = 0002h

IRMT IRMT =3 IRMT =5

IRCA, IRMT, IRDATA SAMPLED AT END OF IRV
DOWNCOUNT INTERVAL

CARRIER QUTPUT |
(IRV) |

IRDATA
SN — : A : :
¢ 1 3 P 0 3 3
IRINTERRUPT : 3 3 3
IRTX ! 3 3
IRTXPOL = 1 3 3 3
IRTX 3 3 3
IRTXPOL =0 ! : 1
H 1. IR % 3% 4t 7~ WI(IRCEME = 0)
IRTXPOL
0
CARRIER GENERATION RTX PIN
IRCLK _ ‘ CARRIER ) —1
IRCAH + 1 IRCAL + 1 RCEME
>0
> SAMPLE
IRDATA ON
IRDATA ———————»{ IRV =0000h IRINTERRUPT
RMT ———————]
CARRIER MODULATION

B2, TR S 3 0 I S A it 1280 08 VP o 25 7
MAXIM 13
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MAXQ610

i B LI IMEIREY 16 (L il = 25

IRTXPOLA 2 X 1 IRTX 51 B Y e 4R /75 PRIR 25 DL B 3R 1%
. IISRIRTXPOL = 1, MIRER# M HHREG , IRTX 5]

JEE AP R T, ISR IRTXPOL = 0, IRSER (AR

IRTX 5| i & 9 12 8 I -

B RS0, IRBIE(RDATA), HATHEH N L E
RS T — IRMTE D AMIRTX 51 A L. 24
IRDATA = 1B, 7EF—IRMT A, #ik i eEl & Eie
B RAH, IRTXPOL = DREIRTX S| MK 1. 24 IRDATA =
O, 7 F—IRMT A, HIRTXPOLE X 7S AR 7552
IRTX 51 B4 s .

RIEHT, IRER# AERBITE. LT EETH R
IRE#%, 1) 24IRMODE = 1ff, IRENfZ & 1; 2) *4IREN =
16}, IRMODEf. & 15 3) #E[A —#§4 T, IRENAIIRMODE
[FlBsS & 1. IRMTHFIIRCA 77 4% LA X IRDATA FITIRTXPOL A,
FERIE SRR IF AR I HEAT RAE, BRREF Rk IR I A .
MIRVIEE 0000h BT, T — ik i e kA7 LR 4

1) AIRMT ® 364 IRV .

2) RFEIRCA. IRDATAFIIRTXPOL.

3) FEAA Y IRTX
4) IRIFE 1.
5) ISR BE(RIE = 1), MCPU % H — k.

AT RIS K%, P AT DU 3 E IR U IRMODE
= 0) B IRENVE % .

o I = IRMT + 142k & i

IR %&£ — M 37 B9 51 B 2 K FTiR 1 75 %
PR R R B ARYE IRDATA G A ko . R, WRTF
5L, AP AT DL ERAE SN S | W A R (5 5 (k). i
IRENV[1:0fZ & KHO01bEg 10b, J&H1{5 5 /6 4% i 1 2
IRTXM 5| . 7E8 — RV TT$0E Bl A 4L, IRDATA
A E 50 EIRTXM 5| (A0SR IRTXPOL = 0), Znfa] Py #p
FHIER PR . AFIRTXPOL = 1, FEIRV [A] 28 i1 %1
WAL, IRDATAN B R IFHH B IRTXM S, 4840 H
WE 4~ iR LR, AT DA IRTX 51 R s 9 il
J& BY(IRENV[1:0] = 01b)a & R 22 il IRENV[1:0] = 10b)
-

IRMT =3

CARRIER OUTPUT

(Rv) 13 2 1 0 3 2 1 0

A

IRDATA i

0 1

IR INTERRUPT :

IRTXPOL =1

IRTX 3
RTX | 3
IRTXPOL=0 | 3

[&13. IR %1% % T(IRCFME = ()

14
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i B L IMEIRAY 16 (L 2 75

! ! ! !
IRTXM ! ;
IRTXPOL=1 ! !
IRTXM |
IRTXPOL=0 ! | |
: A Y Ak :
IRDATA ! | | |
| Y | A i | Y |
1 0 P 0 1 0 P 0 |
S R S S S SR N S S
IR INTERRUPT ¢ i } ;
IRV INTERVAL <—><—> ° | ° e <—><—>
IRMT IRMT IRMT IRMT
&4, SMEBIRTXM (37175850 Hi
CARRIER GENERATION
RCLK ‘ CARRIER MODULATION
IRCAH + 1 RCAL + 1 >0 I IR TIMER OVERFLOW
=/1‘/ ‘ ¢ :j \/\ INTERRUPT TO CPU
RCFME 5| 0000h IRV
IR INTERRUPT
COPY IRV TO IRMT
ON EDGE DETECT
\(L IRXRL
RESET IRV TO 0000h
IRRX PIN
EDGE DETECT IRDATA
&S, IR R4
IREEYT  IREMF2:(IRV)MO0000nFFE418 _Eit 4. BINERL T, IRV

B & 7 Wi sCIRMODE = 0)if, IRBE S HFIRRX R %
IRE. IRRXSEL[1:0147 % X 7 IRRX 5| S A WR A~ 103 5 fi %
IRER#2 R EINHE .

TEE A R, 24IRMODE = OMIIREN = 18, IREHI G
TAE. FFRJG, B T4 4 IRRXSELE X MR EHME,

MAXIM

TN IRCA 75 77 #2208 R R #E A7 8. R,
IR #5450 % 46 M2 IRCFME) AT DA% & M 1, f# IRV %7 #%
H%RAIRCLKI #4780, #E— R Emag. 4
IRCFME = 0f}, TRCAE BB i IRVIBEFTIHE. 24
IRCEME = 15, IRCLK JIRV 25 17 #5424

15
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MAXQ610

i B LI IMEIREY 16 (L il = 25

X AR TR AT, RELYGHE AT HIE FSI P %% B IRMODE = )RR IREN = O/ 711
1) RERRX MRS, HEACEERARDATA. IIRET P

feir, IRDATA =0. WS EFHA, IRDATA = 1. L
" et HERZ IR

2) ¥ L4 HT IRV LIE L IRMT.

YPATIRZ: S IHRERT, — FpARpRAE AT DA CPU AL B 671

3 HIRVPIZ S i 20000h (LR RARL = 1). i —SHRAF, TAE(EIREINRENS, Hots— i HOR Y
&) B, HEIMILT AR B, LU — LB TR, AL LIRS

WISRAE B A BRI R 2 BT, TR N 28(E NOFFFFhiE  WOhBE, XA BBk 8O T 8, X2 4L 6 7
22k F0000h, TRGEMHEEGHIROVIFREE 1, iy FHRRRFFERRE T vfifeX —d 82, R
fifle, WIF=E — o, st T, IR BIAkS: T1E, W K v B (R RXBCNT A ff fiE) . 24 RXBCNT = Of,

R AR HEIR R I RE

CARCR/LEL%ETE\%ENNCY IRMT = PULSE COUNTING IRMT = PULSE COUNTING
, . IRV = CARRIER CYCLE COUNTING Pl aing
Vd Y

IRRX

Pt fo fT
oYefefollc ®

® ®

CAPTURE INTERRUPT (IRIF = 1).

OT10@ RV=IRMT.

IRV =0 (IF IRXRL=1).

o—M

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.

B6. B R L TR P

16
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W RXBCNT = 10, 2% |FIRVREINRE, 5REMLHF
Witr S AR RE. FERE R EHE L F, [RMTE
oy AT XA BRI ST 8. iR A
HELLIRCA MG %A B2/ & 2R, A, IRIF
TR R CYRXBCONT = OB, sl % AT & RERE S)#
B IRIFFRWiR G i b8 R EA B BRI, IG5
EIAEHE N7 . MRXBCNTAZH 048 My 18, IRMT 2777 4%
H H0001h. IRCEMEh#E M T & IRV F 45 240
IRCLK i 4 R 1731 %%, B & X IRCA & X2k ik A gk 7

i B L IMEIRAY 16 (L 2 75

WA AR AL TR ADIRAS S, BT v 15| AR A e B4
BRI, AR (k55 B

MR F B, AT DAE AN o 1 & 8B e bk iy —
HAME A FAAe . FrRIIRESI M R R T REBEAE G, X
Lo | o] DUAVEE VOB . ST 8451 M 2 6e
WAL, S E R P . MAXQ &4 P
SR 0 MAXQ610#k 7 ##HEnglish only)$iik T MAXQ610
4 BT B R IR DI RE -

G IRXRLALAT T IRV 2 77 2% 52 75 704G I £ 25 A USART
FER A9 IR 0000h (5 IRXSEL[1:0147). Fl6 A & ) R
Pl H i A TS Ut B AR 1 i 2% e T OB S 1 18 Us;x;jmm,ﬁu?%ﬁ
16 {IERTRRATHAE o SRURtEH, 20T T

MAXQO610 2 {37 35 LT T B 14 00 268 1 sf A8/ 50 « o [FILHR LS, W T TIE
o 1617 ENT#R /T o ] RO A 3k H
o 16V L/ FHBhESE o PRSI PR R R AR
o SMNERBK IR T fE o T ZRTE S N AT EAL S
o UHEREINREM 1607 E I o CFEFFIRME AL
o SCHEXTELINRERY 1600 2 B % — i1 rLae

y EITHMEEO(SPI)

o ESE T/ H TR A bk v T R R
o LUETAR T AC A 1R B/ AL/ A i RS
o IFFrB T AR = 0. 2. 4. 6. 8. 10)

SE RSP AL 7 Y R ATIE AR, 72 EMHE ML RLH,
AT R B . B0 SRR AR W TR AT R
MBS, Al LR EALS LB . AL B
THLE I K iR B, 4R A A D RE -

‘ - BIVO o1 i e e A A Syscl. EHSPLAALT

MAXQO10 938 FHVO# BLRAT AT DAY B 1 fF, MAXQG10AE S 32 F Sysclk/4 SPLIE % . B A8 fir
o CMOS % H 9K 2l H, % s 1667, MSBAEFIH I kAT . Mok, @i AHLA
o iR il R S A BTAEM e, SPIBLHSZ R A2 SSEL R SHLE .«
o TAEfEHm ABENT, PIikdEss EHL % Vpp
#3. USARTHEA IR

MODE TYPE START BITS DATA BITS STOP BITS

Mode O 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

MAXIM
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MAXQ610

i B LI IMEIREY 16 (L il = 25

SHIFT ~ SAMPLE ~ SHIFT ~ SAMPLE

SSEL \ 5 : E

— tyick ——

/\

SCLK : ! :
CKPOL/CKPHA / \_/_\
0/10R1/0 ! ! ! !
I o SO
SCLK ; : ;

))

(«

CKPOL/CKPHA
0/00R1/1

— R —P — Ly

MOS| l\/:SB >< Ms;B1 Y >< LS8 %

MISO

LSB

B 7. SPLE ML (77

SHIFT ~ SAMPLE ~ SHIFT ~ SAMPLE

T S eV

. e 0L I S
; : : : Dot
r—Isc

SCLK
CKPOL/CKPHA

0/10R1/0

HISCH>§<ISCL>§ ((

SOLK ; ; - ) ;
CKPOL/CKPHA \ : : :
0/0 OR 1/1 ! : . : :
— = I5s 4— —> g

MOS| < s a1 —G LS8

MISO

LSB

8. SPLAYLE (51 /7

18

MAXIMN




R AR s
A AFEMAXQ610 [ HEXIN FTHEXOUT 2 ] 3% 452 45 A 9
A AR B R IR AR, N9 PR

HEXINFATHEXOUT b i A5 22 f2 0 iy P IsH BRI e . % i 4k
I EEL 25 5 1 R 7 e EEL OB B, ) 2k % B HFXIN
MIHFXOUT £ #l, X S8 2B it ik, ANERELZ 1Y)
(A W8 RT R R a2 A AL, R AR AR ) R
W) B 3R FL A R B e W Y PR

ROM it 7%

MAXQ610 5 —AROM In#k#% . fnzk#s vl DU T 28 1 Xt
RE . AN R AR E e e, HdRiR
& X% . ROMAAYMAXQ610 R ROM Iz #% .

ENAF
P BB FIN AR 7 o v R B JTAG 4 11 4 #8140 2 4
B Hik, T EFL AT DIE REFHRIAE, AL
AT B SR RE R . n] DABEAT I AR AR B R, A AL
VX S P e DA 2 00T 1) 35 A R AT SR . 2 1A R T
LSS — M s i ITAGE S, 80 A H 0 2 ITAG
T 2% (91 i Maxim 32 £t 19 MAXQITAG-001)45 PC & [ 3%

i B L IMEIRAY 16 (L 2 75

. MCRATEAERGMEINAE, T LUGEH R 0L &
PATRAME AL . o REME TS B ITAGH O IF 3
BEN KT Wl 1 (TAP)RY, A5 My . 21
i), S JTAGHE 1K SPE & RS0 T 35 B 7E ] € i
ROMH 51 SN FE e . ZAZ 40 RIS, 515 e e 4
SPENLIE FIEALas 4, Wi SeiraefFBka [ € @ ROM
FEIF IR AT B HIRE S -

LAk, ROMANARAE ik 42 fh A7 ff dx PR 47, Vi ROM fn#
FEF 3 DN R 216 7P Y

ROM 2 I MAXQ610 R FIA SLHF A7 it v 42 280

ELZ N 77 72
MR R Fe ARG, AT DA C 53 4 76 5 ROM
BR BSOS TN AF AT AR . T B B B8O B O R TR Y A IR A
HRFEAR (LAY FE LEROM iR ¥ 19 ] - -

/* Write one 16-bit word to code address
* Dest must be aligned to 16 bits.

1 = OK.

'dest'.

* Returns 0 = failure,
*/
int flash write (uintl6_t dest, uintl6 t data);

Vb

12
HFXOUT

n
1

CLOCK CIRCUIT

/MNAXIV
MAXQ610

RF = 1MQ = 50%
C1=02=30pF

B9, Ji I i

MAXIM
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MAXQ610

i B LI IMEIREY 16 (L il = 25

PEATHEBRIN, AL s

/* Erase the given Flash page

* addr: Flash offset (anywhere within page)

*/

int flash erasepage (uintl6_t addr);

T2 I 1IN A7 G A 4% 25098 FH ROM bR BOR B BR N7, 3617 5
F£. ROM ek BP0 T 17t di R 4

ROM Mt HY MAXQ610 R FA S HEAE LY IR .

FREEEILJITAGEL

TAFF & T i AR R, FH5E B MAXQ610

W TE Y A 4R A 4 T A 7 FR R T B . X L

T - F AR R T RE A 46 -

o JHIGIE

o FIEAHAHAENS [ FAROM GBI R IR 55 T2, W E
A AR BRI S

TR b 3 SR A R A R S R T R X Y 7 R O

K IIRE:

1) H A

o CPUITH MLH P 27

o SRR EALEC B L 7E R I A
2) A L

o JEIR A CPU

o NP AR AL e 2/ 5

o CPUMMIAT, HEITHREZHRAE
TR O R TAPR Il 5s . B0 i 5 0% T E,
BTV LR E sl ik & 2l 5 12 &g ik B 4%
B ToE. £54 JTAG IEEE Std 114945 19 % FI TAP @t 4
KRBT O P TES . TAPIRM S B 17EE, SFENR
Gile A -
B 1l TE R LA S T 3 3 JTTAG $2 11 35 [0 57 A% 47 10 15
i #e X, BRAEEE A ARy ohaE, & NWIE 51 R R
VFXHE e R F e o, 250X RE A7 e 0 T A Vi
M. Beoh, #RGEXNEHITRIGE, 25 (- irE IR 55 (1
n, FEHEREBN).

ROM Mt HY MAXQ610 FRFAS S 15 i i 4% -

MNAXIN
MAXQ610

™S
TCK
TDI

TAP
CONTROLLER

Yvy

DEBUG
SERVICE
ROUTINES
(UTILITY ROM)

CPU

Y

TDO =

A
/

DEBUG
ENGINE

CONTROL
BREAKPOINT
ADDRESS
DATA

Yvy

AA

B 10. 75 H B ] i

20
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TIER
MAXQ610 /) e K S FEHEASE R . BT, e
FrCPUIRZS M 4 N2, (A CPUFF A HEAA R TAEIR
A MEREAE: SNHIOH W, F ISR E T DL &
LRI AL . AT, H B s A AT 1A,
PR PRI AT 42 HIMAXQO10 #F AR LA B AK D FEER
FriR G o 102 A I I I FE(400nA) . 8KHZ BT IR G
AT A P AR LR P R IR - A T Ak e
WLE N S TomAE, P 125ns, BORIEZIAN8s.

IEW TAEBT, AR RO M A A A/ FF TAE . MRl
AN, ATRLERRAE iz ThaE, DIRERSh#E. f AIPWCN
AT i P9 FEL Y S 2 £ (PED) (o2 AT DL {6k B 1% T E

i B L IMEIRAY 16 (L 2 75

PEDALIE AL BR IR R 1, A8 IR R AU A F 2R 2K
TN RE . WRAFALEE T, F YR S R T ) RE B AL Ik
(PFD = 1), &Il I 2% 04l B el 52 (o L e, LIS T i
KOG Fb 644 . b, Vpp < Vrsr A& il & B ADIRES .
B2, 4 VppBERPORMFLINES, K@ A4=POR. 1R}
BB, A BAT A Z A, e AE F U 2% R0 I 2 fE .
T A ] T H YR R AR ER S (Vpp < Vppw), 1B HFRFL
XS R 5 2 25 e W s A K i L. T SR U B R YR R
g&%ﬁ:(VDD < VRST)’ CPU%&)\ETjﬂ(Z}

BB R K312

L. [ 12 I 13 B b e T AR B R R LB T 0
H A U B

Voo t<tprw
A S R e

***************************************************

7777777777777777777777777777777777777777777777777777

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

INTERNAL RESET
(ACTIVE HIGH)

B 1L FrifE TAEBEC T A9 H AR 201 7

MAXIM
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MAXQ610

i B LI IMEIREY 16 (L il = 25

K4, ETERKX TRRFERIQ AR

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

On

VDD > VRST.
CPU normal operation.

On

On

On

Power drop too short.
Power-fail not detected.

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 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.

On

On

On

VDD > VRsST.
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 is turned on periodically.

Off

Off

Off

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

TG EL R AR RS AR AL, E R R R RS 4 A T ] B
AR BN AR —

o MR —ELEM

o 2MEARINFEERA TR 5 A I 4 (~256ms)

o 2IZEBARINFEERATIR G A i 4 (~512ms)

o 2RI FEIRATHR i I 46 (~1.024s)

X A A 1 R YRS AR T, L U O AR U A A A
FEPRAT U v A (9 T 1 o 03 P 0 A ARG T . SR 0 449 1)

22

Vpp > Vrst, U Vpp BUAH i — A~ AR DA PR TR ¥
JE . AR Vpp R 5E = A BRI FERM LIRS & A 1 9 7 98
w5 T Vrst, @i ddRAVAS)E, CPUKRHE MRS,
M E & ROM 9 8000h ¥k &2 TAF .

ISR AL eSS, Fan: RESET 51k SR 2
RHLF, SR AT 1 I IR S o (R, r R sR
RO L PR AR e R i A7 CPU S 9 R H O 1 A Rk
Ao REHIT, WERENAIE, CPUEARE 20 ik
JE AR 2 AR

MAXIMN




i B L IMEIRAY 16 (L 2 75

Voo t<tprw
CHe
VpRw -----F---- R N Aaate
S e e R 4
VpoR -----
STOP
INTERNAL RESET i
(ACTIVE HIGH) !

-t— = tpry .-

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

B 12, FRHLEC T B IERACR AR, (& REHE IR A

R5. PR TRIBRZEMIRE, 8k

eSSl

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

Yes

VRST < VDD < VPFW.

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

Off

Off

Yes

Application enters stop mode.

VbD > VRsT.
CPU in stop mode.

On
(Periodically)

Off

Off

Yes

VPOR < VDD < VRsT.
Power-fail detected.
CPU goes into reset.
Power-fail monitor is turned on periodically.

Off

Off

Off

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

MAXIM
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MAXQ610

i B LI IMEIREY 16 (L il = 25

STOP

INTERNAL RESET
(ACTIVE HIGH)

INTERRUPT

B 13, P R RITRRR RS, 25 HIHL IR AR R D

6. FUEXTRERICWAZS, FEHERRENZE

STATE | POWER-FAIL

INTERNAL
REGULATOR

CRYSTAL
OSCILLATOR

SRAM
RETENTION

COMMENTS

A Off

Off

Off

Yes

Application enters stop mode.

VDD > VRST.
CPU in stop mode.

B 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 interrupt that causes
stop mode exit.
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F6. FURN TRIBERAQIIRT, ZHRIFERENRE )

VAR TIARE . mERERISC iR R 451 H AR % E A 1R
2 A5 495 X P ot R P 7 . R PR e T AR R
PR B AR A i AZ W T BiE I F B BAR I

M I
41 B PCB A Al E 5 {8 2 B A Bl o e sl SMBEH SR B 2R
REBCTMEFE . AUERAZ RN, DEEMLT A
PR . T B e B o 1 T TR DX A T 5 o
PRIESS A E SR B, ORI HMHEE, JFH
F LR AT BSR4 P -
B SR B CMOS B 45 7 255K 5| 1L /Y FL s A i
Vpp S KT GND. i i L5 B Ky 5 BURE 1 2R R (I8 7
PP R TEE ) 5 I (R R B AT e ). L
i Ve ok nfr i 4 s AR T % 1°F O 4 36 f RVE L I AT BB
BUB IR HER ICH B
ol o] el 2 R G FRL R | A w3 3 A /O 51 B L 1 B
P 2R e fi v . FEL YRS | A Y 070 T 2 e fpk anfr 2 A R EE Y
L, Povelle BEMma it ANERR IR 2. B
RUE 2w EcE, HRIEAMESE, Wi Hs
.

ARG N AL AUR AP IC A 323K 28 2 3 EUIR R G AT
i A Wi 25 T P A 20

MAXIM

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 exit
On stop mode.
E (Periodically) Off Oft ves Power-fail monitor is turned on, detects a power-
fail, puts CPU in reset.
Power-fail monitor is turned on periodically.
o VDD < VPOR
F off Off Off Device held in reset. No operation allowed.
WES T EROMAgZE

ROM jit ) MAXQ610 £ 41 45 14 5 [N 47 Wit i 14 A J7 35U
A, B4 LA sk

o RSCHRRAR AN e R B F AR
o ROM A SCHF IR 2

HEXH
KT T RIEEARLR I IEE, #it A B A& LT %R,
AR GRS U . SRR A AR AT . Bk
FIH TS5 AMITEWZEN 240, R it T a1
FEMER TAER NG B . DUF SCRY AT DL www.maxim-ic.

com.cn/microcontrollers N .

o MAXQOIOKHEFORE, G4 HL /I P ML UK 5 I T

o MAXQ6104H K p A< 19 #1% 2R (www.maxim-ic.com.cn/
errata).

o MAXQ#% i F' 5@ (English only), & Pkt
MIAER TR R, AHAmERESE.

o MAXQZAIHF #5181 MAXQ610%k 7 % #K(English only),

WIHEMAXQOI04F A I AERY TR B .
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o XBTRIEFEE,
o UiXAR
o TEFLBET H A

frigidr, EEAE:

L AR
Maxim 14 B85 = 7 B B R 1 B BB T 2RI R T

o I AHE(IDE)
o AT HFEATAIKA ITAG 2 8 O gt

T4 A& T HAE R 7 0 5122 0T LA TR AT 3 www. maxim-
ic.com.cn/MAXQ tools [ #5$%.

IR AT, %150 www.maxim-ic.com.cn/support .

25 28~ o dSEE 38 ge o
n O = [ ) 2]
TPvew 5§ SES S5 82 E Tpvew £S5 SES5SSS58E
& & 8 &8 &z & = = fagea8aazr =
2411281122} (2131201 1193118 117 130} 12011281127 1261125} 24} 1231122} 121
P2.4/TCK | 25 | 116 | P1.5/NT5 P2.4/TCK| 31 120 | P1.5/NTS
pesmoifos: 1T s | praynms P5MDIN32: . . 19 | P14
poms |7} 1 wo Sl CI )
PO | P3.7/INT15] 34 1 | 117 | REGOUT
PRIMONE: 4 mAxian LR : B | : 116 [PaanTr
. EE ! P2.6/TMS| 35! ; MAXIMN 1 1 :
‘ MAXQ610 : :
RESET |29 112 | P13/NT3 ‘ :
- . / P2.7/TD0 | 36 : MAXQ610 : 115 | P3.2/INT10
i SR I M el - e
RIS e T (10 PLUNTE Vop| 38 R | 13 P12
RRxfs2: 19 ]PLYINTO Rixfser T 112 | P1.1/NTS
11112113114115116117!18! IRRX | 40 11| P1.o/NTO
S 2828z 81 P1112113114115116117:181191110]
ET5s5&5eee = s c o ° - - = S =
S 9 2 9 2 g ; S E X E X X X @ @ @
& g & & ESET=ESsS55EEE
2 Sge3&88235
THIN QFN THINQFN S
(5mm x 5mm) (6mm x 6mm)
*EXPOSED PAD = GND. *EXPOSED PAD = GND.
L] =
brigilti==]
PART OPERATING VOLTAGE | PROGRAM MEMORY DATA MEMORY PIN-PACKAGE
v) (KB) (KB)
MAXQ610A-0000+ 1.70t0 3.6 64 Flash 2 32 TQFN-EP
MAXQ610B-0000+ 1.70t0 3.6 64 Flash 2 40 TQFN-EP
MAXQ610X-0000+ 1.7010 3.6 64 Flash 2 Bare die
£ RTHEROM SR HE 0815 BF 5 B .
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At =
=z Z“Z{Hl%

INFF AL B SNEAR B AEEAG R, 15#& 1) www.maxim-ic.com.cn/packages.

HERR HERE XA S
32 TQFN-EP T3255+3 21-0140
40 TQFN-EP T4066+2 21-0141
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1E1Th &

BITRE | #ZITEH WA BB

0 10/08 RVIMA _

£ Recommended DC Operating ConditionsZ6H, Z:# T A RLH IS 1) Sysclk = 1MHz
M, ¥ Rpyfie/IME H 18KQFT 19kQH K 16kQFT1TKkQ, K fyano Ta = +25°CH/IMA 4,5
F KAE H 4.2kHz A1 14.0kHz 43 51854 3.0kHz #120.0kHz .

1 11/08
T GIMHEIIERS, IRRX. PO.x. PLx. PLxFIP3x (BEHIRMIA A - “fEBRAL ALk 89
BIE, BAPLAE BT, DU AR ’
e BT, J932 TQFN I B Aok ™ 5 &« 1
’ 109 TETIME IR, #REGOUT 51 I & BX AL EL{E i 1 QBN 2Q B 10Q. 8

Maxim bR 5 E 4

1k 8328154 HREI4%A5 100083
t®EMHIE: 8008100310

BiE: 010-62115199

f£&E: 010-6211 5299

Maxim ASXF Maxim =3 LASMIG (F (T HLB6 G 005, th AR LRI AT . Maxim (R B 7 (LTI IE] . A (T TR AT BIHE T 162007 i FERFIHIS LR
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