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ABSOLUTE MAXIMUM RATINGS
Voltage Range on Vpp with Respect to GND ....... -0.3Vto +3.6V Storage Temperature Range ............coccooveinne -65°C to +150°C

Voltage Range on Any Lead with Respect Soldering Temperature Refer to the IPC/JEDEC
to GND except VDD ..o -0.3Vto (Vpp + 0.5V) J-STD-020 Specification.
Operating Temperature Range............cccoooeeeeinne 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 VDD VRsST 3.6 \
1.8V Internal Regulator VREG18 1.62 1.8 1.98 \

Power-Fail Warning Voltage for

Supply (Notes 2, 3) VPRW Monitors Vpp 1.75 1.8 1.85 V
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 Vv
RAM Data-Retention Voltage VDRV (Note 5) 1.0 V
Active Current (Note 6) IDD_1 Sysclk = 12MHz 3.75 5.1 mA
Ta = +25°C 0.2 2.0
Ist | Power-Fail Off ATT
Ta = 0°C to +70°C 0.2 12
Stop-Mode Current uA
. Ta = +25°C 22 29.5
Ig2 Power-Fail On
Ta = 0°C to +70°C 27.6 42

Current Consumption During [(B x Is2) + ((PCI - 3) x

: | Notes 5, 7 A
Power-Fal PrR | (Notes 5.7) (Is1 + INaNO)IPC g
Power Consumption During
Power-On Reset lPor | (Note 8) 100 nA
Stop-Mode Resume Time tON 375 + 8192tHFxIN us
Power-Fail Monitor Startup Time tPRM_ON | (Note 5) 150 us
Ppwer—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 O\/g; V

4 MAXIMN
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RECOMMENDED DC OPERATING CONDITIONS (continued)
(Vpbp = 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 Ov; X VoD v
:qReFj{:CItnput Filter Pulse-Width HRRX R 50 ns
fciélpr:put Filter Pulse-Width HRRXA 300 ns
Vpp = 3.6V, loL = 256mA (Note 5) 1.0
Output Low Voltage for IRTX VoL IRTX | VDD = 2.35V, loL = 10mA (Note 5) 1.0 \
Vpp = 1.85V, loL = 4.5mA 1.0
_ VDD = 3.6V, loL = 11mA (Note 5) 0.4 0.5
g;ép:fleoovrvt\é?r!tsg(’sgfe' TE)SET VoL | VoD =235V, IoL = 8mA (Note 5) 04 05 v
Vop = 1.85V, loL = 4.5mA 0.4 0.5
gﬁtgg:tl-’gaz Voltage for IRTX and Vor loH = -2mA Vg[;— Voo v
/I:ﬁ;t(/ﬁupt?nust Pin Capacitance for Cio (Note 5) 15 oF
Input Leakage Current IL Internal pullup disabled -100 +100 nA
Input Pullup Resistor for TSET RPU Vbp = 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 1 12 MHz
Crystal/Resonator Period tHEXIN 1HHFXIN ns
Crystal/Resonator Warmup Time | txTAL_RDY | From initial oscillation 8192 X tHFXIN ms
Oscillator Feedback Resistor Rosck (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 fock THFIN 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 KHz
Frequency Ta = +25°C, Vpp = POR voltage (Note 5) 1.7 2.4
(l\)lf/\(r;?epower Ring Oscillator Duty INANG (Note 5) 40 60 %
giprc(;??wer Ring Oscillator INANO ;F,E‘/g;;:zl) at Vpp = 1.64V, Ta = +25°C 40 400 nA

MAXIMN 5
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RECOMMENDED DC OPERATING CONDITIONS (continued)

(Vbp = VRsT t0 3.6V, Ta = 0°C to +70°C.) (Note 1)

PARAMETER | sYmBoOL | CONDITIONS | MIN TYP  MAX | UNITS

WAKE-UP TIMER

Wake-Up Timer Interval tWAKEUP 1ANANO 65,535/ s

fNANO

FLASH MEMORY

System Clock During Flash

f MH

Programming/Erase FPSYSCLK 6 g

) 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 (PCI) 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.

MAXI N
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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/tmMCK 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 tMCK/2 -

High/Low tMCH. tMCL tSPI_RF ne

MOSI Output Hold Time After tMCK/2 -

SCLK Sample Edge tMOH tSPI_RF ns

MQOSI Output Valid to Sample oy tMCK/2 - ns

Edge tSPI_RF

MISO Input Valid to SCLK i o5 ns

Sample Edge Rise/Fall Setup MIS

MISO Input to SCLK Sample

Edge Rise/Fall Hold tMIH 0 ns

SCLK Inactive to MOSI Inactive tMLH IMCK/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 i ns

Edge Rise/Fall Setup SIS SPIRF

MOSI Input from SCLK Sample i i ns

Edge Transition Hold SIH SPI_RF

MISO Output Valid After SCLK ; ot ns

Shift Edge Transition Sov SPILRF

SSEL Inactive tSSH ek + ns
tSPI_RF

SCLK Inactive to SSEL Rising tsp tSPI_RF ns

MISO Output Disabled After i 2tck + s

SSEL Edge Rise SLH 2tSPIRF

AXIMN 7
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JEB% 7 FEha 00h DLAMYAT BAE I, 75 B9 U v [ 2
WROM, AH5 FO 1 X PN S0 A7 it o 0 17 132 55 B4 109 78 HL 3
IR R G RmERF. YPWLEEN, i EmEar
SEA I 6 E AR ROM . SRk I, et A
SR EME]L.

EITHER
WEBAT I 4 RKHRE & 7 RG] Sk . Wiz
I8 T, EnNGsE0astt. FIMERSHE D
B s Tt gy, o DL B At Ay R = AL 2
RYPMBITIER, At B 2 POREE A0, I Bk
AR BN R RVHRUE . SR, WSREE TR, &
I e NP AL, AN i & 2R G852 DM ] 28 (9 7 1 000 € IS
wr T . AT AR 4 R GEAR 2 USRS s ESD T HY 720,
1 AN R A A AR B A 4R A . BB R RAMERT ]
we . PIERE 1100 5E I A2 X SR A9 el 7R B AR
RGUNAS W [FII R m T R GE AT S
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x2. Bl g li"ﬁﬁﬁﬁff(Sysclk = 12MHz, CDI[1:0] = 00)
WD[1:0] WATCHDOG CLOCK WATCHDOG INTERRUPT TIMEOUT VxﬁLCHHD%%GIEEES:;Lf:: :i':)
00 Sysclk/215 2.7ms 42.7
01 Sysclk/218 21.9ms 42.7
10 Sysclk/221 174.7ms 427
11 Sysclk/224 1.4s 42.7
B 1100 B 25 B T RAE S8 7 17100 S Bsf 5 e s U2 A, ] DA HRRERSES

KTV R LR . AT RATE 21 5 2244 R Gei 4 JA 3
¥ BB PA U N R0 . AR B RE P, ok B N ] SIS
K= e . TR T E B R A T G T R 5124
RGN B A AL, R SCIIE], A E I A
T3 — SR JA S R] B A A BB R B, R ALE NS 6 R
GENL, ZHRL.

IR K 2 4 75 FIVR #I ZE AT &5
L IR E B 4/ A B AL TR IR B E S8 B . IR
FE R 2% R AP 5 IR TX AT IRRX) 43 1) 57 #5 IR % Fl 4%
W, IRTX SR A F5 X R 1, Ik, RAFEEARIE
(IPD. POMIPING L4 HRASNL . SR, IR ER #3%
A AR (F 0, IREN = 0), A L@ PWCNIRTXOUT A
PWCN.IRTXOE v 45 I IRTX 5 | il iy 4 &5 H, P 5 A1 HL, °F
TR 2 Hsf #8048 T o 57 19 R s S - 3800 & 2B 2 RN 38 0 141
il # . BRIk AL 167 IR 2% A7 77 #8(IRCA), i
IR % & 00 77 AIRCAH) IR #1777 IRCAL)E W #k
PR ERRFNTBRAS (] . 22 I 8 il ) IR £54f 2 (IRDATA)
FIIR & 1 2 BF 6] 27 7 28 (IRMT) e 28 IRTX b2 75 H P02k I
A RIRE.
YIRMFHENL(IREN) & 10F, (HAEIR @M &8, IRE(H %174
(RV)E X M H 2 R A . ZEWIA], IRV E
JeHE IRMTE, JFEA# I % 0000h; R T, MIRV
AIAELRPIUG T he B VT 5. RS IR, FE P ik
FERIET, AT IACE IRV 27 17 4% B8 2428 0000h, AT A
FERWCE RS H s 7. X4 IR E R #% 8 M OFFFFh 7% 42
4k 2 0000h A, HIFNRE H . IR AR EIROV)E 1, s
HWIERE(RIE = 1), #7724 — .

MAXIMN

IRCAH S £ % IR H AR 4 880E T 8k EFRAsFE], i
IRCALZETI /8 T 2k IR A ]
IR A B B (frrepi) = foys/2IRPIVIEO)

AR (FCARRIER) =
fier/(IRCAH + IRCAL + 2)

ik _LBRISHA] = IRCAH + 1
U R E] = IRCAL + 1
i 525 = (IRCAH + 1)/(IRCAH + IRCAL + 2)
KIEWAA], FEEAIRV 36 e B0E B P9 877 IRCA 3 17 2%
TEH —F A IRV 28 VT 0 b T 45 1, IRCAF A #e 5
IRTXPOLAIRDATA N — & #E47RAE, HIL, M —0H]
[EIFE R T — AR, mTRASCE & 2 EE R, il 1 s .
2 T 7 R 3Rk & A o 3 AN B B DL R B TRTX B S 3 1) 38
. IR ZEN AL IRTXPOL)E X T IR B i #5# 66 J5 IRTX
S| Y B/ 25 PR 2SRRI AR A
IR% %
IR ZE(IRMODE = DA, #P A GIge TR, 2%
PR AR A BRI . SRS AT DUE 3k
JE A8 & IRCLK JE 1Y s Bk SL a8, HR s T IRCFME
PR E . 2IRCEME = OFf, IRV H#45 m4p [a] 4 15 47358
BT, DAk R 8 s B AT . 24 IRCEME = 15,
IRV H IRCLK [E] 45 #4738 3T 8%, #% BIRCLK 43 R b 47
E=A SR

13
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IRCA IRCA = 0202h IRCA = 0002h

IRMT IRMT =3 IRMT =5

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

CARRIER OUTPUT |
(IRV) :

IRDATA Ly
] ; X : :
?o | 0 | |
IR INTERRUPT i : } 1
IRTX ! i i
IRTXPOL = 1 3 3 3
IRTX | 3 3
IRTXPOL = 0 ; : :
K 1. IR & XA WI(IRCFME = 0)
IRTXPOL
0
CARRIER GENERATION RTCPIN
IRCLK _ ‘ CARRIER D‘ 1
IRCAH + 1 IRCAL + 1 IRCEME
>0
—
> ! SAMPLE
IRDATA ON
IRDATA IRV = 0000h IRINTERRUPT
IRMT ————————
CARRIER MODULATION

P 2. IR RaX 34 2% e s I O 3R s 4 1
14 MNMAXI N




IRTXPOLAE X T IRTX 5| il B9 A2 45/ PRIR 75 DL K #3051
. W IRTXPOL = 1, M4IREN #E i fEJ5, IRTX 3]

JEE B R . RIRTXPOL = 0, IRERS 4RSS ,

IRTX 5| 6 & o 248 I -

B FERS N, IREIE(IRDATA), AT HE s L4
A RS E T — IRMT 2 R IRTX S 4. 24
IRDATA = 1i}, 7 F—IRMT Y, i & Ele
(IR AH, IRTXPOL = )EIRTX S H . *4IRDATA =
Of, fEF—IRMT A, HIRTXPOLE X% AR SR
IRTX 5| B % H

RHEBT, IRER# AESEIT 8. LU &4 A
IR%&i3%, 1) 4IRMODE = 18}, IRENfZ & 1; 2) *4IREN =
16}, IRMODEf. & 15 3) #E[A —#§4 T, IRENFIIRMODE
AR & 1. IRMTHIIRCA #4745 LA IRDATA FIIRTXPOLA
FE RGBT R IF IR AT R AR, BRI E HT R IR GE A 24
Y IRVIEE0000h A, "~ —# P Bk A7 DL 4

1) DAIRMT & ##5#; IRV .

2) RFEIRCA. IRDATAFIIRTXPOL.

i B LM R 16 (L il 2 175

3) PEAEM Y IRTX .
4) IRIF& 1.
5) ZRAPWTERE(IRIE = 1), [81CPUK H — U #T .
T EAE SRR Rk, P AT DU B U = (IRMODE
= 0)={ L IRENE % .
PRI R = IRMT + 1383 & 5

IR % 15— 37 B 51 EB 2K i A3 %1 25 %
PR & 2% B AR 4 IRDATA ML IR o . SR, A&
B, MR DL BEAE AN AR S | M A DR S S (4%) . iR
IRENV[1:01f7 i & A 01b s 10b, TEHIE /6% i i 5
IRTXM B . FER— IRV BT EA fg i A4k, IRDATA
A B4 2 IRTXM 5| I(AN SR IRTXPOL = 0), fnfE P HEs
FHIZR A . IR IRTXPOL = 1, FEIRV [a]F& 38 it %k
BFAL, IRDATARLE R IFFHH B IRTXM S|, f4& %
E4 TR, HREHRT, A DA IRTX 5 | 8 il
J& FJARENV[1:0] = 01b)=k & K28 H A IRENV([1:0] = 10b)

IRMT =3

CARRIER OUTPUT

(RV) i3] Je2| |t Jolfs3[ J2 J1[ ]o

IRDATA )

0
| A A ‘
IR INTERRUPT |
RTX |
RTXPOL=1 | !
R | |
RTXPOL=0 | |
& 3. IR %% % TE(IRCEME = ()
y. V> V. 15
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— ! ‘
RTXM | ! :
RTXPOL=1 | ! ;
RTXM | 3 3
IRTXPOL=0 ! ; ‘
| & | y Lk ‘
IRDATA | ! ‘ ‘ ‘
| Y i | i i Y |
P 0 P Lo 1 Lo P 0 |
| T A A T A T A T A
IR INTERRUPT : } 3 :
IRVINTERVAL ~ +<t———><t——>> o | ° ° >
IRMT IRMT IRMT IRMT
4. S EBIRTXM (370858 % it
CARRIER GENERATION
IRCLK CARRIER MODULATION
~ IRCAH + 1 IRCAL + 1 > IR TIMER OVERFLOW
> ‘ ¢ :j \/\ INTERRUPT T0 CPU
ROFME o | 00000 IRV
IR INTERRUPT
COPY IRV TO IRMT
ON EDGE DETECT
IRXRL
REXPIN RESET IRV TO 0000h
EDGE DETECT IRDATA
[5. IRFEE
IRE  IREMEIRV)MO000hFF {1 Lt 4. BN T, IRV

Jic & 7 #2 Ul BE xLIRMODE = 0), IRBE 4 SZFFIRRX R 5

e
IR FENT 28 R TN HE .

IRRXSEL[1:014 & S T IRRX 5 | & B WA~ 122 5 fk 2

W, 4IRMODE = OFIIREN = 1, IRBEFFLE
THE. R, BB T4 IRRXSELE LA REFHM)G,

16

2 AF fe 0 IRCA B A 45 58 SR R e AT v 8. SR,
IR #5545 R A6 A7 IRCEME) v LR B M 1, IRV % 774
HEERHIRCLKA AP 17180, #F—HiREmadE. 4
IRCFME = O, IRCAE X H IRV TS X4
IRCFME = 1i5, IRCLK NIRV %17 g f kit 4h .

MAXI N
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TN =G ERAFF, RBEHIEFT LU 84 HFI Y4 2 % % B (IRMODE = D) iFFRIREN = 05 1% 1k

1) RAEIRRXE| MR, B EIL4AIRDATA. mpR &I
F&T, IRDATA =0. #5RE EFHEY, IRDATA = 1.

2 SRV FORE IRMT- ém IR 2% ST, ﬁ%%fﬁjii?iZfiﬂ
3) #EIRV P 252 13 % 0000h (R IRXRL = 1). ﬁ;ﬁT%IWTR;7§ wtagiiing Eﬁig
4) FUOHL, EEIHBT 45 & 2RI F 0. ﬁﬁﬂ@ DI . — BBGE 79, aTLLRIML IR

JURAE I G EOR IS 2 37, IRER S GINOFFFFhE  WOBRE, X SRR BB B ATV 8, o & rh iy 41 & 7
SEASLEI0000n, IREMFEMEHOROVIARESE 1, iy SIIRRREE RV EL. i i — 0 F8, ol DURE A
ifE, M=oy, Bl T, IRk T, BRI H (I RXBCNT (L RE). 24RXBCNT = O,

K AR E IR ORI RE. 4 RXBCNT = 18, %5 FIRV

CAR@:\E_F({]LFJTE\%%E\INCY IRMT = PULSE COUNTING IRMT = PULSE COUNTING
. . IRV = CARRIER CYCLE COUNTING Pl g
Ve Y

IRRX

b4 fTﬁ ?T
OO OO

® ®

CAPTURE INTERRUPT (IRIF = 1).

@O10@ 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 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.
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 LT EOR B

MAXIMN 17
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RENRE, SREMEHHBIREAHRRRE. EH
P BB, IRMT 347 & R T XA & 2Rk
IHEAT VR SR M S IRCA JA 5 30A 15 21
FERMBH, B4, IRIFPERECYRXBCNT = O,
W AT R REFT)BEN. IRIFHWBTARE f 45 7R
BOA BB, U5 5 R IR EHE 2. RXBCNT L
H10ZZ 2 1, TRMT 2777 #¢ & 29 0001h. IRCFME A4
T € IRV A E 28 X RGEIRCLK B S 4734, 82 %

L bl A TR AR, Frf e 05| A D m LT,
BrAR A, AR IESs Bh.

MBI A, wT RIS R A O A SR A R E ik r9 —
M AT AT Ar - FEIRDIRE S| VA Fr SR DI RE B AE TG, X
Lo B ny AR E A T/OS . %8451 AR R D fe
MVEAIBE, B SH ROt AP Tt MAXQ610 /7
77 #(English only)##ii& T MAXQ610 /Y fr A ¢ K Zh fE -

IRCA%)ZB’\J&’&J%E@‘&EVF%&D szJXRLfizWH%fESLIRv USART
2 1 TE G T B A 6 R 30 A st 2 2 (5 - M R AR
e St B A9 . 'ﬁii%%ﬁ P
o o B fi, &WLT

16 (L ER 75 /it #7% FIE RO BT TAE
MAXQO1042 {32 45 DL Dy B £ 190 24 2 s 258 /71§ - o TTRFRBECH % v
o 16 E I AR AT BEs o ST YR R B
o 1600 E/ T HBIE % o TSGR RA BT
o HhEBMK I EEE T AE o WETFFRAME (07
o REREINRER 16472 #F
o SRR HORERY 166 TS L(SPY)

o SR T/ T RE I kv I 1
o LA ER VUM 15 B/ O/l R i IR S
o TRFE TS SER(N = 0. 2. 4. 6. 8. 10)

SE RSP (L S7 () 8 A7l , E 2 THLE ML RS,
SAMEAS AT A . B0 R4 W T BT R
MBS, AT A TARAE BRI LLE
EWLFE KB BRI, Ak AR D RE -

1-1::100, SPT = A1 H5 e B8 A% i K 3 2 Sysclk/2. 1E 2 SPLMAL TAE
— E N iF, MAXQ610REMS 37 5 Sysclk/4 SPULHiIH 3 . HHfE L8 i
MAXQO10 il FHIVO # P AT LI 2 B Y di 1 : o160, MSBYERTA I 2T (64 . Jesh, it LA
o CMOS % H 5K ) Fi, % RCTAFRERE, SPIRCHR SR 4 Y SSELIR ST & -
o Jit R Mk 2 A
o TAEfEH AR, FIikHEss EHL % Vpp
# 3. USARTH#ER FIF
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

18
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SSEL

SHIFT ~ SAMPLE  SHIFT

SAMPLE

SCLK
CKPOL/CKPHA /
0/1 OR1/0
SCLK ,
CKPOL/CKPHA \
0/0 OR 1/1

\\_/—\ (

. . 1 ))

- tycH Bt tycL B «

MOSI

MISO

Do ! :
E —b ! twov 4— —> fhr— —B <l
e et Y

MSB»1' N ()() LSB

B 7. SPLT: B (70 )7

SSEL

SHIFT ~ SAMPLE  SHIFT

SAMPLE

e TR/
< tSSE B H ) H
i H i i L otgp

r— tgck —P>

SCLK ; ; 5
CKPOL/CKPHA / : : : («
0/ OR1/0 1 : E !

))

MISO

—»E tSLH

: - tscH > tscL > (( 5

SCLK ; ; ; ; N :
CKPOL/CKPHA \ f ' f \ !
0/0 0R1/1 . 1 B 1 |
— lgs — L — g §

MOSI < s < MB-1 > ()() LB ;

<

>< LSB N

I8, SPLA WLt {1 /7
MAXIM
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R AR5
A LAIFEMAXQ610 B HEXINFIHEXOUT 2 [] 3% #£ 4 BB A 9
RS G R RS A OFTR

HEXINAITHFXOUT 1§ 75 2 B0 J P ISRt e . o i 0
AL A SE TR o FEL BRI L, il R £ 6 HFXIN
MHEXOUT £31, X SRR Bt ik . SRR Y
ST ] B T R B AR SR B AR A, I 4% B R AR T
WA 748 PR A 10 9% A ) 1) P

ROM it #%

MAXQ610 4% —~ROM Mk #F . kA% vl DL T 25 (B Xt
A% . APmsSREFF A B Easuim, maIeR
P& XA . ROMAAYMAXQ610 AR HROM Iz #% .

BENAF
PREB S AR e Ao 1 38 5 T B0 TTAG 42 1 X 28 4 3587
PR HIL, FESLELIEREFLPA, AL
HEAT B Bt AR (R Ok . AT DABEAT IR AR A BR, AT A
VPXT SRR R A e DL 2 I 0 35 A 1R AT R . 1A T
DL 9 — MR e i ITAG 4, 5038 5 0 R ITAG
B (B a0 Maxim 32 £ i MAXQITAG-001)5 PC & [1 3%

. MCRAT B RGMAENAE, T LIGE R 0L
AR R, (A RERMIESE S WM I TAGHE M I3
RT3 O (TAP)I, A5 mEfy . 207
IR, S JTAGHE MK SPEAL B 1R ST 5E B 7E 8] 5E F &
ROMH 51 Nk ey . ZmAZ 40T, 515 0 e v 4
SPENLIEF I L hrdett, i soir& ki [ € & ROM
FIT R AT R LS -

BEAh, ROM MN#AE ik 42 fhA7 i g fr 47, Ui [MI ROM &k
R DN R 22 16 P R Y

ROM it ) MAX QG610 F AN S5 17 ff 5 e 4

AL N 77 i FE
MR R P AR, AT LR A C 8 L4 76 5 ROM
BRI HONH A A e AT s . T THT ) R B8R B SR D A B TN A
HMFEAR LAY H LEROM k6 50119 1] - -

/* 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);

HEXIN 5 A A
—
m::_T

HFXOUT

CLOCK CIRCUIT

MAXIN
MAXQ610

RF = TMQ = 50%
C1=C2=230pF

B9, A AR Fr e

20
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PEATHERRIY, A AL R

/* Erase the given Flash page

* addr: Flash offset (anywhere within page)

*/

int flash erasepage (uintl6 t addr);

2 2 PRI 47 4R 0 A ROM R BORBEIR N A7, 47 4
#£ . ROM BRI T A7 fiff e OR3

ROM R I MAXQ610 FRF AR SCHF7E I IS 2 -

BB FIJTAG # O

FANVIF R T A T REPERARAE, 4 BEIMAXQ610

W, AR Y RS R AR Ak T 7R L R T R . X L

BEE P RV D fE 4 -

o JHITI%

o PR ALRERS (I FIROM A7 H TR 55 1, B
WA ARG O T R

SR K R R A AP SR TR e A K A R B R

e

i B LM R 16 (L il 2 175

1) A

o CPURATH LA M1 FP

o SR MRS B I LA L I A
2) VS

o JAIK S EE CPUTEH]

o NEBFF PRSI AR S

o CPURLPHAT, HEATIRER#RAE

PRSI R TAPHHIER . 0 R 5 A& EVLMEE,

R BT DU A shillil i & 8 5 12 R G i 20
BT . #F4 TTAG IEEE Std 1149%5#E R % FATAP @it 4
LT OMTIERS . TAPRA M B7EE, 5FEAR
il A .

KB AR ARG T @it ITTAG 3 1V 0] 2 AR P A9 17
e X, BRAEZE MAFaEa R e, A5 %R
VEXHE e R F e Bk, 251X REGAF a0 T A Ui
[\, teah, 78 RGN FRHATARGE, 25 1k B A iR 55 (B
wm, FEHEREBN.

ROM M MAXQ610 R F A 3% 1 % .

/N AXIN
MAXQ610

DEBUG
SERVICE
ROUTINES
(UTILITY ROM)

CPU

Y

™S
TCK
DI

TAP
CONTROLLER

Yvy

A
/

D0 ==

DEBUG
ENGINE

CONTROL
BREAKPOINT
ADDRESS
DATA

Yvy

AA

B 10. 75 B ] i

MAXIMN
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T1EE=L
MAXQ610 iy fre il Th FEAL SR R AL 2. AU, Ky
FECPUIRSHITF i N2, (HCPUFFBA I AA IR
& BEREAE: SMBVORWT . HIEK AR E T L&
R AL AT, I S i e AT AT RS,
PRI HMAXQOL0#E AREHLARE S . KD #E 2R
TR G as e 02 A P R D FE(400nA) . 8KHZ BT YR Fi e,
AT VR AR LA S A M S I . P AT AR e
WL I A EATERAE, AP 125ps, RORMEZIHS8s.

IEW TARBATT, BRI A A&/ R TAE . MR
BGUT, LA ZIRE, DIRRIRh#e. fAPWCN
AT A A FL TR S R I 25 A (PFD) Bz mT LA 6t E % 2 iE -

PED A )& A BRVCIR A 1, A5 1k Rr LB 19 e R 2R 2%
W RE . WAL R, H YR A R I Rk AR 1k
(PFD = 1), K 5 W7 HL U5 2R 200408 o0 5 (0 L B, RS e ik
R Fp 4. BE, Vpp < Vrst NS il k& ARES .
HIE, Y VppEZEPORM-T-LITH, #7/=4POR. B FF
U, FFARPATARRD 2 B, (o i FEL U 2 R T T g
TSR] T EL R R AR ER S (Vpp < Vppw), 1B HRFIL
A ST R R 2 26 Hp T s AR e L. T R A T R U R
RMAM(Vpp < Vrsy), CPUKHEAE AR .

=W S gyl
BT, & 128018 13 By 7 2 s o AR 5 A0 R LR 2K 1Y
FEL Y5 2R 250 TR

Voo t<tprw
A i —» -+ —bitthFW 34— —» = tpry - —» t>tpry -
Vppw -----f--------- @ Yif B Gl ettty ”””’W% 777777777777777777777777777777777777777777777777777777777
' ‘ : @
R ot A e e s L LR L
® :
: : ® 3 ®
IO | s
VPQR = = === e e e bbb N
©
®
INTERNAL RESET
(ACTIVE HIGH)

B 1L #iff TAEBEF B 8B IR A2
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INTERNAL CRYSTAL

STATE | POWER-FAIL REGULATOR | OSCILLATOR

SRAM

RETENTION COMMENTS

A On Off Off

— VbD < VPOR.

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

VDD > VRST.
CPU normal operation.

Power drop too short.
Power-fail not detected.

VRST < VDD < VPFW.

PFl is set when VRsT < VpD < 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
F (Periodically) Off Off

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

Yes

VDD > VRST.
— Crystal warmup time, txTAL_RDY.
CPU resumes normal operation from 8000h.

On
H (Periodically) Off Off

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

Yes

Off Off Off

VbD < VPOR.
— Device held in reset.
No operation allowed.

TR R R S BT A AT, FE B S R s A A )
AL E AR —:

o IR R — LN

o AR INRERNATHR 5 A st 4 (~256ms)

o BRI REMATIR S Al b (~512ms)

o QBB REFTIR S A 4 (~1.024s)

Xof T ] S A U S RS N, R R 2 SR I AR A T
FEIRAT IR T 2 100 79 1 J) 309 P9 0 A A 0 . o SR A 000 441 [i)

MAXIMN

Vpp > Vrst, U Vpp B I — AR DA TR G 4
JE 3. SR Vpp R 5 =AM RS FEREAR T S I 5 0%
T Vrst, Ll dh RIS, CPUHIR R AR,
M I T A& ROM Y 8000h K 5 A% -

WAL AR E SR, Fiin: RESET 51 M Shibis 2
R, SRR I E A KB A R -, LR
ROREIN L PR AR s e R i A 7E CPU 2 A7 80 1) 4 1A RCIR
& X, MEREAMAME, CPUEARR 20 dhik
JA IR 2 AR

23
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t<tprw

—| - >tz tpry -

—» t=tpry -

INTERNAL RESET
(ACTIVE HIGH)

B 12, FFPLEC R RIRRR IR, (EREHE IR R A%

4 > 3 = I He ok oh 3 =h kY
R5. FHEX TRIEEREMIRZ, ERER IR KN
INTERNAL CRYSTAL SRAM
STATE | POWER-FAIL REGULATOR | OSCILLATOR | RETENTION COMMENTS
Application enters stop mode.
A On Off Off Yes VDD > VRST.
CPU in stop mode.
B on Off Off Yes Power drpp too short.
Power-fail not detected.
VRST < VDD < VPFW.
Power-fail warning detected.
C On On On Yes Turn on regulator and crystal.
Crystal warmup time, txTAL_RDY.
Exit stop mode.
Application enters stop mode.
D On Off Off Yes VpD > VRST.
CPU in stop mode.
VPOR < VDD < VRST.
On Power-fail detected.
E (Periodically) Off Off ves CPU goes into reset.
Power-fail monitor is turned on periodically.
o VDD < VPOR.
F off off off Device held in reset. No operation allowed.
24 MNAXIMN
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STOP

INTERNAL RESET
(ACTIVE HIGH)

INTERRUPT

B 13. YL B IRR AR IR A, B HTHL IR A%

6. RN TRIBRMMIRNE, FREEFERDENRE

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.

On

On

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.

MAXIMN
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s, BARERLSENEG

3R 6. PRI T R IR SR RAS AR

Za PR RIIAE . A PERERISCHR REM K IEH E SR
2o {68 485 2 P L (B P L R O A S R
A HL SR IR ik /WO fiE I T A B AR 4

B 1% B
40 B PCB AT Al A 5 Sk 2 PR AR Bl ] 8 38 AT R B 2R
GRHCT MRS . AT AR BRI E T T AY DX i 2
. RIESS B AGE LIS B, R R e 7
I HoFs AR AT RE SR A CE
A SR B CMOS B 45 7 255K 51 8L (9 HE s A 1
Vpp B KT GND. i3 S i LB R K 5 BOME 12 (4
wE A EBAORE ) B B (R R B P i B N D).
JE 9 Ve ok ot 4 0 B T 4% F F) 28 36 d RV [ S T e 2
BB IR ERYIC A B
o il 2 208 R L FL YR S| B0 T /O 51 b B 67
Jie 2R U f o FEL U5 A A 70 He 2R e fk v 2 AR ™ E Y
M, Hovels Bt AN ERR TG 2. #EX
RUE R EREN R, HERIEAMESE, iR
k. RGBT N L AUR P TR 525X 28 22 T B
ARG it d RIS TR R

26

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 Off ves Power-fail monitor is turned on, detects a power-
fail, puts CPU in reset.
Power-fail monitor is turned on periodically.
. VDD < VPOR
F off off off Device held in reset. No operation allowed.
i EE T EROMARZE

ROM K B MAXQ610 R 5 #% 144 5 IN 77 hit 25 14 TAE 77 XA
[, {H4 LT Bil4h:

o ROM AR ZFFROM fin#k#%

o RILFREEAFEE AR AN T

o ROM M A S Fpi il 4%

HEXH

KT I RIEARLBSIIRE, Wik AN AN B LU ROk

AR OB AR T UL . RREE R AR AE . BR

RINH T HEAMIIEWZER AL, FFfarEi e T84

R TAER4E B DUF SCRAT LM china.maxim-ic.

com/microcontrollers T # .

o MAXQOLOHHE Rl 4G H /M FHLTE L 51 .

e MAXQG6104H 36 i A< (1) #)y 1% 3 (china.maxim-ic.com/
errata).

o MAXQ610 5 #i(English only), HH & P EAEA
TAEM IS, EHEmERES.
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o HHUT R

5% (IDE)

o MTHARMIAIXAYITAG £ & O # i ds

H. BT AIGEFEE, iikdsh, FEaHE: W I S T HA R 7 1 51 2% T LM FR AT 36 china.maxim-
o iR ic.com/MAXQ tools F##;.
o TEHLES(H EL A INFEH AR HE, 5 1iA https://support.maxim-ic.com/cn/
micro.
!, =
brigilki=1=]
PART OPERATING VOLTAGE | PROGRAM MEMORY DATA MEMORY PIPACKAGE
v) (KB) (KB)
MAXQ610A-0000+ 1.70t0 3.6 64 Flash 2 32 TQFN-EP
MAXQ610B-0000+ 1.70t0 3.6 64 Flash p) 40 TQFN-EP
MAXQ610J-0000+ 1.70t0 3.6 64 Flash 2 44 TQFN-EP
MAXQ610X-0000+ 1.70 10 3.6 64 Flash 2 Bare die
L RTHEBEROM AR HE 0815 BiF 5 HBEAR .
5 EEsg B Bacc28css
TOP VIEW S s o~ 2 = 5 TOPVEW &£ S 5§SSSS5¢ 2
Y =z & a x £k = fareddar sk
241123} 12211211120} 119}118 1117 130112011281 1277 126125 124} 128} 22} 21,
P2.5/TDI | 25 | 16 | P1.4/INT4 P2.4/TCK| 31 120 [ P1.5/NTS
s R A P2SMDIN32: . 119 | P1.4/INT4
) P - 1] mesour PREMTIANE: . e
— 1 b P3.7/INT15] 34! ; 117 | REGOUT
RESET|28: | MAXIM | 113 | GND / S 35 1 ! 16 b3 yINTH1
2 | : - P2.6/TM 1 1 MAXIV : 1 .
‘ MAXQ610 : ‘
Voo |29: : 12] 1. ‘ ‘
i S S R P2.7/T00] 36 : MAxQ610 15 | 32Tt
i I M ] T ]
RIXESL T IO PLUNT Vop | 38 o | 113 P12
RRxs2: L9 |PLONTO Rxfser 0 T 112 | P1.1/NTY
[12i13:14115116:i7:18; IRRX | 40 11 | promo
=EEEEEER (1121133141516 171181101 M0]
%532305'\ S gLl 5
A 22525228
5 =S 2 S5 5 S S o2 9@
g SE&=sgs s 328
= 5
THIN QFN THINQFN S
(5mm x 5mm) (6mm x 6mm)
“EXPOSED PAD = GND. “EXPOSED PAD = GND.
27

MAXIMN

0L90XVI


http://china.maxim-ic.com/MAXQ_tools
http://china.maxim-ic.com/MAXQ_tools
https://support.maxim-ic.com/cn/micro
https://support.maxim-ic.com/cn/micro

i B LLMRER R 16 (L il 2 175

51 RIEC & (4E)

MAXQ610

ovew  FEESZ ZEEs,
DN T -9 NS X<
NNl Mmoo &N = ol — — o
[= WY = WY W e WY = R > B = RN o W o s s
A EEEEEEREE
PATCK 34} . ‘Z|PI5/NTS
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P3G/NTI4 [ 361 i 2] 6ND
PR7/NTI5 | 373 P L19] Voo
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P2TDO§.39 1 MAXQ610 ;LI JGND
RESET 40 L 76| Pas/NTI
Voo |41 L 15| P3.2/INT10
GND [0 P UTa| P13NTS
Y IZER R P | P12/NT2
RRX |42y TS 12| P11/NTH
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SEEZEREEIEERE
cS=-—=SSdasEERES
Sgoegeee23SSs¢
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*EXPOSED PAD = GND.
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T Ok (B B ANEAE B AT )5, 15 £ 1 china.maxim-ic.com/packages . i5{1: 5, HEEGmLH 1+,
HEEPAT A AR R TA, HEEERSEEE X, SRoHSIRETL L.

«

“47 B 7 (13 ROHS R 25

HERR HERED SRS
32 TQFN-EP T3255+3 21-0140
40 TQFN-EP T4066+2 21-0141
44 TQFN-EP T4477+2 21-0144
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£ Recommended DC Operating ConditionsZH, 2548 T A R S 801 Sysclk = 1MHz 4514,
¥ RpyFe/IME H 18kQAT 19kQE Ky 16kQFN17kQ, i fyano Ta = +25°CHe/IME I K{E 4,5
4.2kHz F114.0kHz 43 5112 2 3.0kHz #120.0kHz .
1 11/08
FE 5 BB WIE R, SHRRX. POx. Plx. P2xFIP3x (i B3 ZE: “ MR E LRSS,
AP %5 1, DU B AR 8,9
TEEM FEFET, 32 TQRNEH RN A k=M E A . 1
2 1/09
TE S BIZE , - REGOUT 51 B R 28 B HL BB B 1Q U 2Q 2 10Q. 8
¥ Recommended DC Operating Conditions3H i tirrx_a % /IME HI 200ns B 47 300ns . 5
3 7/09
TIN5 1 22 Al A 552 50 v (68T ) 22 J2 LB AR 11 PR 25 25
¥ Recommended DC Operating Conditions3%H (1) 7B RS 5 /M2l DCMHz B 2iCH
4 10/09 | 1MHz, 4445 /INFELS% th SMH2 T 8 6MHz . 56
] e 1, 8,9, 10, 26,
5 2/10 T 4451 B TQFN 3245 . 7 o8
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