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PART TEMP RANGE 
OPERATING 
VOLTAGE (V) 

PROGRAM 
MEMORY (KB) 

DATA MEMORY 
(KB) 

PIN-PACKAGE 

MAXQ61HA-0000+ 0°C to +70°C 1.70 to 3.6 36 ROM 1.28 32 TQFN-EP** 

MAXQ61HX-0000+* 0°C to +70°C 1.70 to 3.6 36 ROM 1.28 Bare die 

http://china.maxim-ic.com
http://china.maxim-ic.com/errata
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RECOMMENDED DC OPERATING CONDITIONS
(VDD = VRST to 3.6V, TA = 0°C to +70°C.) (Note 1)

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.

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

to GND except VDD .....................................-0.3V to (VDD + 0.5V)
Operating Temperature Range...............................0°C to +70°C

Storage Temperature Range .............................-65°C to +150°C
Lead Temperature (soldering, 10s) .................................+300°C
Soldering Temperature (reflow) .......................................+260°C

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

Supply Voltage VDD  VRST  3.6 V 

1.8V Internal Regulator VREG18  1.62 1.8 1.98 V 

Power-Fail Warning Voltage for 
Supply (Note 2) 

VPFW Monitors VDD 1.75 1.8 1.85 V 

Power-Fail Reset Voltage 
(Note 3) 

VRST Monitors VDD 1.64 1.67 1.70 V 

Power-On Reset Voltage VPOR Monitors VDD 1.0  1.45 V 

RAM Data-Retention Voltage VDRV (Note 4) 1.0   V 

Active Current (Note 5) IDD_1 Sysclk = 12MHz  2.5 3.75 mA 

TA = +25 C  0.15 2.0 
IS1 Power-Fail Off 

TA = 0°C to +70 C  0.15 8 

TA = +25 C  22 31 
Stop-Mode Current 

IS2 Power-Fail On 
TA = 0°C to +70 C  27.6 38 

μA 

Current Consumption During 
Power-Fail 

IPFR (Notes 4, 6) 
[(3 x IS2) + ((PCI - 3) x  

(IS1 + INANO))]/PCI 
μA 

Power Consumption During 
Power-On Reset 

IPOR (Note 7)  100  nA 

Stop-Mode Resume Time tON  375 + 8192tHFXIN μs 

Power-Fail Monitor Startup Time tPRM_ON (Note 4)   150 μs 

Power-Fail Warning Detection 
Time 

tPFW (Notes 4, 8) 10   μs 

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 

VIH
0.7 x  
VDD

 VDD V 

Input Hysteresis (Schmitt) VIHYS   300  mV 

Input Low Voltage for HFXIN VIL_HFXIN  VGND
0.3 x  
VDD

V

ABSOLUTE MAXIMUM RATINGS
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RECOMMENDED DC OPERATING CONDITIONS (continued)
(VDD = VRST to 3.6V, TA = 0°C to +70°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

Input High Voltage for HFXIN VIH_HFXIN 
0.7 x 
VDD

 VDD V 

IRRX Input Filter Pulse-Width 
Reject 

tIRRX_R    50 ns 

IRRX Input Filter Pulse-Width 
Accept 

tIRRX_A  300   ns 

VDD = 3.6V, IOL = 25mA (Note 4)   1.0 

VDD = 2.35V, IOL = 10mA (Note 4)   1.0 Output Low Voltage for IRTX VOL_IRTX

VDD = 1.85V, IOL = 4.5mA   1.0 

V

VDD = 3.6V, IOL = 11mA (Note 4)  0.4 0.5 

VDD = 2.35V, IOL = 8mA (Note 4)  0.4 0.5 
Output Low Voltage for RESET
and All Port Pins (Note 9) 

VOL

VDD = 1.85V, IOL = 4.5mA  0.4 0.5 

V

Output High Voltage for IRTX and 
All Port Pins 

VOH IOH = -2mA 
VDD - 
0.5 

 VDD V 

Input/Output Pin Capacitance for 
All Port Pins 

CIO (Note 4)   15 pF 

Input Leakage Current IL Internal pullup disabled -100  +100 nA 

VDD = 3.0V, VOL = 0.4V (Note 4) 16 28 39 Input Pullup Resistor for RESET,
IRTX, IRRX, and All Port Pins 

RPU
VDD = 2.0V, VOL = 0.4V 17 30 41 

k

EXTERNAL CRYSTAL/RESONATOR 

Crystal/Resonator fHFXIN  DC  12 MHz 

Crystal/Resonator Period tHFXIN  1/fHFXIN ns 

Crystal/Resonator Warmup Time tXTAL_RDY From initial oscillation 8192 x tHFXIN ms 

Oscillator Feedback Resistor ROSCF (Note 4) 0.5 1.0 1.5 M

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 % 

  fHFIN
System Clock Frequency fCK

HFXOUT = GND  fXCLK
MHz 

System Clock Period tCK   1/fCK  MHz 

NANOPOWER RING OSCILLATOR 

TA = +25 C 3.0 8.0 20.0 Nanopower Ring Oscillator 
Frequency 

fNANO
TA = +25 C, VDD = POR voltage (Note 4) 1.7 2.4  

kHz 

Nanopower Ring Oscillator Duty 
Cycle 

tNANO (Note 4) 40  60 % 

Nanopower Ring Oscillator 
Current  

INANO
Typical at VDD = 1.64V, TA = +25 C
(Note 4) 

 40 400 nA 
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RECOMMENDED DC OPERATING CONDITIONS (continued)
(VDD = VRST to 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/fNANO
65,535/ 
fNANO

s

IR

Carrier Frequency fIR (Note 4)   fCK/2 Hz 

Note 1: Specifications to 0°C are guaranteed by design and are not production tested.
Note 2: 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 3: 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 VDD < VRST. Doing so ensures the device maintains the reset state until the minimum operating voltage is
achieved.

Note 4: Guaranteed by design and not production tested.
Note 5: Measured on the VDD pin and the part not in reset. All inputs are connected to GND or VDD. Outputs do not source/sink any

current.
Note 6: The power-check interval (PCI) can be set to always on, 1024, 2048, or 4096 nanopower ring oscillator clock cycles.
Note 7: Current consumption during POR when powering up while VDD < VPOR.
Note 8: The minimum amount of time that VDD must be below VPFW before a power-fail event is detected.
Note 9: The maximum total current, IOH (max) and IOL (max), for all listed outputs combined should not exceed 32mA to satisfy the

maximum specified voltage drop. This does not include the IRTX output.
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15, 29 VDD

14 REGOUT 

13, 22, 30 GND 

—
EP

(GND) 

28 RESET

18 HFXIN 

19 HFXOUT 

31 IRTX 

32 IRRX 

1 P0.0 IRTXM/INT8 

2 P0.1 INT9 

3 P0.2 INT10 

4 P0.3 INT11 

5 P0.4 INT12 

6 P0.5 TBA0/TBA1/INT13 

7 P0.6 TBB0/INT14 

1–8 

P0.0–P0.7; 
IRTXM; 

TBA0, TBA1; 
TBB0, TBB1; 
INT8–INT15 

8 P0.7 TBB1/INT15 

μ

–
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9 P1.0 INT0 

10 P1.1 INT1 

11 P1.2 INT2 

12 P1.3 INT3 

16 P1.4 INT4 

17 P1.5 INT5 

20 P1.6 INT6 

9–12, 16, 17, 
20, 21 

P1.0–P1.7; 
INT0–INT7 

21 P1.7 INT7 

24 P2.4 TCK 

25 P2.5 TDI 

26 P2.6 TMS 

24–27 
P2.4–P2.7; 
TCK, TDI, 
TMS, TDO 

27 P2.7 TDO 

23 N.C. 

–
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16-BIT MAXQ
RISC CPU

8kHz NANO
RING

1.28KB SRAM

IR TIMER

36KB USER ROM

SECURE MMU

16-BIT TIMER16-BIT TIMER

GPIO

VOLTAGE
MONITOR

IR DRIVERREGULATOR

WATCHDOG

CLOCK

1.024KB ROM

MAXQ61H
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WD[1:0] WATCHDOG CLOCK WATCHDOG INTERRUPT TIMEOUT
WATCHDOG RESET AFTER 

WATCHDOG INTERRUPT (μs) 

00 Sysclk/215 2.7ms 42.7 

01 Sysclk/218 21.9ms 42.7 

10 Sysclk/221 174.7ms 42.7 

11 Sysclk/224 1.4s 42.7 
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1

0

0

1 SAMPLE
IRDATA ON
IRV = 0000h

CARRIER MODULATION

CARRIER GENERATION

CARRIERIRCLK

IRCFMEIRCAL + 1IRCAH + 1

IRDATA
IRMT

IRTXPOL

IRTX PIN

IR INTERRUPT

CARRIER OUTPUT
(IRV)

IRDATA

IR INTERRUPT

01

IRMT = 3

0

IRTX
IRTXPOL = 1

IRTX
IRTXPOL = 0

IRCA

IRMT IRMT = 5

IRCA = 0202h IRCA = 0002h

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

3 12 0 5 4 3 2 1 0
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CARRIER OUTPUT
(IRV)

IRDATA

IR INTERRUPT

IRTX
IRTXPOL = 1

IRTX
IRTXPOL = 0

010

IRMT = 3

23 1 0 23 1 0

—
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0

1

0000h IRV

CARRIER MODULATION

CARRIER GENERATION

IRCLK

IRCFME

IRCAL + 1IRCAH + 1

INTERRUPT TO CPU

IRDATA
IRRX PIN

RESET IRV TO 0000h

IR TIMER OVERFLOW

IR INTERRUPT

IRXRL

COPY IRV TO IRMT
ON EDGE DETECT

EDGE DETECT

IRDATA

IR INTERRUPT

IRV INTERVAL

IRTXM
IRTXPOL = 1

IRTXM
IRTXPOL = 0

IRMT IRMT IRMTIRMT

0 1 0 1 01 01
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1

1 4

5

6

7

8

9

TO

2 3 4 6 7

5

8

9

CARRIER FREQUENCY
CALCULATION

IRRX

IRV

IRMT

IRMT = PULSE COUNTING IRMT = PULSE COUNTING
IRV = CARRIER CYCLE COUNTING

CAPTURE INTERRUPT (IRIF = 1).
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++
IRV RESET 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.
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MAXQ61H

VDD

STOP
CLOCK CIRCUIT

RF

C2

C1

HFXIN

HFXOUT

RF = 1M  ±50%
C1 = C2 = 30pF
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A

B

C

D
F

G

H

I

E

VDD

VPFW

VRST

VPOR

INTERNAL RESET
(ACTIVE HIGH)

t < tPFW
t  tPFW t  tPFW t  tPFW
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STATE POWER-FAIL
INTERNAL 

REGULATOR
CRYSTAL 

OSCILLATOR
SRAM 

RETENTION
COMMENTS 

A On Off Off — VDD < VPOR.

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

C On On On — 
VDD > VRST.
CPU normal operation. 

D On On On — 
Power drop too short. 
Power-fail not detected. 

E On On On — 

VRST < VDD < VPFW.
PFI is set when VRST < VDD < VPFW and maintains 
this state for at least tPFW, at which time a power-
fail interrupt is generated (if enabled). 
CPU continues normal operation. 

F
On 

(Periodically) 
Off Off Yes 

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

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

H
On 

(Periodically) 
Off Off Yes 

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

I Off Off Off — 
VDD < VPOR. 
Device held in reset. 
No operation allowed. 
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STATE POWER-FAIL
INTERNAL 

REGULATOR
CRYSTAL 

OSCILLATOR
SRAM 

RETENTION
COMMENTS 

A On Off Off Yes 
Application enters stop mode. 
VDD > VRST.
CPU in stop mode. 

B On Off Off Yes 
Power drop too short. 
Power-fail not detected. 

C On On On Yes 

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

D On Off Off Yes 
Application enters stop mode. 
VDD > VRST.
CPU in stop mode. 

E
On 

(Periodically) 
Off Off Yes 

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

F Off Off Off — 
VDD < VPOR.
Device held in reset. No operation allowed. 

VPFW

VRST

VPOR

A

B C

D

E

F

VDD t < tPFW
t  tPFW t  tPFW

STOP

INTERNAL RESET
(ACTIVE HIGH)



20 ______________________________________________________________________________________

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. 

C On 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. 

VPFW

VRST

VPOR

VDD

A

B
C

D

E

F

STOP

INTERNAL RESET
(ACTIVE HIGH)

INTERRUPT
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STATE POWER-FAIL
INTERNAL 

REGULATOR
CRYSTAL 

OSCILLATOR
SRAM 

RETENTION
COMMENTS 

D Off Off Off Yes 
Application enters stop mode. 
VDD > VRST.
CPU in stop mode. 

E
On 

(Periodically) 
Off Off Yes 

VPOR < VDD < VRST.
An interrupt occurs that causes the CPU to exit 
stop mode. 
Power-fail monitor is turned on, detects a power-
fail, puts CPU in reset.  
Power-fail monitor is turned on periodically. 

F Off Off Off — 
VDD < VPOR.
Device held in reset. No operation allowed. 

http://china.maxim-ic.com/microcontrollers
http://china.maxim-ic.com/microcontrollers
http://china.maxim-ic.com/errata
http://china.maxim-ic.com/errata
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THIN QFN
(5mm x 5mm)

TOP VIEW

29

30

28

27

12

11

13

P0
.1

/IN
T9

P0
.3

/IN
T1

1

P0
.4

/IN
T1

2

P0
.5

/T
BA

0/
TB

A1
/IN

T1
3

P0
.6

/T
BB

0/
IN

T1
4

14

P0
.0

/IR
TX

M
/IN

T8

N.
C.

P1
.7

/IN
T7

P1
.6

/IN
T6

P2
.4

/T
CK

HF
XO

UT

HF
XI

N

1 2

RESET

4 5 6 7

2324 22 20 19 18

VDD

GND

REGOUT

GND

P1.3/INT3

P1.2/INT2

P0
.2

/IN
T1

0
GN

D

3

21

31 10IRTX P1.1/INT1

32 9IRRX P1.0/INT0

P2.7/TDO

26 15 VDDP2.6/TMS

25 16 P1.4/INT4

P0
.7

/T
BB

1/
IN

T1
5

P1
.5

/IN
T5

8

17

P2.5/TDI

MAXQ61H

*EP

*EXPOSED PAD = GND.

+

32 TQFN-EP T3255+3 21-0140 90-0001

china.maxim-ic.com/packages

http://china.maxim-ic.com/MAXQ_tools
https://support.maxim-ic.com/cn/micro
http://china.maxim-ic.com/MAXQ_tools
https://support.maxim-ic.com/cn/micro
http://china.maxim-ic.com/packages
http://pdfserv.maxim-ic.com/package_dwgs/21-0140.PDF
http://pdfserv.maxim-ic.com/land_patterns/90-0001.PDF
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