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ABSOLUTE MAXIMUM RATINGS
Voltage Range on All Pins (including AVDD,

DVDD) Relative to Ground ..............cccooeviieeenn. -0.5V to +3.6V

Voltage Range on Any Pin Relative to

Ground Except AVDD, DVDD ............. -0.5V to (Vpvpp + 0.5V)
Operating Temperature Range ...........c.ccccceeeenn. -40°C to +85°C

Continuous Output Current
ANy SiNgle 1/O Pin i
All'l/O Pins Combined

Storage Temperature Range

Soldering Temperature

Refer to the IPC/JEDEC
J-STD-020 Specification.

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
(Vbvpp = VavDD = 2.7V t0 3.6V, Ta = -40°C to +85°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Digital Supply Voltage VDpvDD 2.7 3.6 \
Digital Supply Voltage Output VReGoUT | (Note 2) 1.8 \
Analog Supply Voltage VAVDD VavDD = VDVDD 2.7 3.6 V
Ground GND AGND = DGND 0 0 \
Digital Power-Fail Reset Voltage VRST Monitors VpvbD 2.55 2.6 2.65 \
fck = 10OMHz, Vpvbp = VAvDD = 2.7V,

Active Current, FLL Disabled DR | FREQMD = 0 > 570 A
ete oo Hpie | (G2 1oMHE, VVDD = Vavoo = 3.6V, 52 40

IDD1_FLL Divide-by-1 mode, FREQMD = 0 3.15 4

) IpD2_FLL | Divide-by-2 mode, FREQMD = 0 (Note 4) 2.9 3.6

(ANCCE't‘e’eEj;:“"e”t' FLL Enabled Ipps_FLL | Divide-by-4 mode, FREQMD = 1 (Note 4) 225 3 mA

IpD4_FLL | Divide-by-8 mode, FREQMD = 1 (Note 4) 1.4 2

Ipps_FLL | PMM mode, FREQMD = 1 (Note 4) 0.5 0.7

ISTOP_1 Ta = +25°C 0.37 4

(Note 7) | Ta = +85°C 0.68 6.5
Stop-Mode Current Istop. 2 | TA=+25°C 0.94 5 A
(Note 6) (Note 8) | Ta = +85°C 1.3 6.5

Istop.3 | TA = +25°C 195 295

(Note 9) | Ta = +85°C 225 335

tSTOP_1 Internal regulator on 4tcLeL
(S,\tl(;r:[)el\illc))de Resume Time tsTOP.2 ISn\’;i/lrg?IOrPeg:u!ator off, brownout or SVM on, 30 160 us

tsTOP_3 Internal regulator, brownout, and SVM off 30 320
ISnszultNLow Voltage on HFXIN and ViLs DGND SI.DZ\;)D; v
E?gt Low Voltage on All Other ViLo DGND \(;;\?Dé v
4 AXIM
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RECOMMENDED DC OPERATING CONDITIONS (continued)
(Vpvbp = VavpD = 2.7V t0 3.6V, Ta = -40°C to +85°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Input High Voltage on HFXIN 0.75 x
and 32KIN ViHt VOVDD VDVDD Vv
Input High Voltage on All Other 0.70

put Hig g ViHe VDvDD v
Pins VbvDD
Input Hysteresis (Schmitt) VIHYS 0.18 \
Output Low Voltage for All Port _
Pins (Note 10) VoL loL = +4mA DGND 0.4 \Y
Output High Voltage for All Port _ VDVDD
Pins (Note 10) Vor IoH = -4mA -04 v
I/O Pin Capacitance Cio Guaranteed by design 15 pF
i/l\?otpeln1 1C)apa0|tance SCL, SDA Cio_lec Guaranteed by design 10 pF
RST Pullup Resistance RrsT 30 85 kQ
Input Low Current for RST Pin L1 VIN = 0.4V -85 -30 pA
In.put Low Current for All Other Lo Vin = 0.4V -85 .30 UA
Pins
Input Leakage Current IL Internal pullup disabled -150 +150 nA
Input Pullup Resistor Rpu 30 85 kQ

CLOCK SOURCE

External Clock Frequency fHFIN DC 10 MHz

External Clock Period tcLeL 100 ns

External Clock Duty Cycle tXCLK_DUTY 40 60 %

System Clock Frequency fock DC 10 MHz

FREQUENCY-LOCKED LOOP (FLL)

FLL Output Frequency frLL faokIN = 32.768kHz 8.4 MHz

FLL Output Frequency Delta AfFLL faoKIN = 32.768kHz 1.5 +5 %

Note 1: Specifications to -40°C are guaranteed by design and are not production tested.

Note 2: Typical value presented for reference only. Do not draw current from this pin.

Note 3: FLL disabled. Crystal connected across HFXIN and HFXOUT. Operating in divide-by-1 mode. Measured on the DVDD pin
and part executing program code from flash. All inputs are connected to GND or DVDD. Outputs do not source/sink any
current. Timer B enabled.

Note 4: This parameter is guaranteed by design and is not production tested.

Note 5: FLL enabled. faokIN = 32.768kHz, HFXIN = disconnected, FLL = 8.39MHz, measured on the DVDD pin, part executing
program code from flash. All inputs are connected to GND or DVDD. Outputs do not source/sink any current. Timer B
enabled.

Note 6: IsTOP is the total current into the device when the device is in stop mode. This includes both the digital and analog current
(current into DVDD and AVDD).

Note 7:  Regulator, brownout monitor, LCD, and RTC disabled.

Note 8: Regulator, brownout monitor, and LCD disabled; RTC enabled.

Note 9: Regulator enabled, brownout monitor enabled, and LCD and RTC disabled.

Note 10: IoH(MAX) + loLvAx) for all outputs combined should not exceed 35mA to meet the specification.

Note 11: When DVDD is switched off, SDA and SCL may obstruct the line.
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RECOMMENDED DC OPERATING CONDITIONS (continued)
(Vpvbp = VavpD = 2.7V t0 3.6V, Ta = -40°C to +85°C.) (Note 1)
PARAMETER | SYMBOL | CONDITIONS | MIN TYP MAX UNITS
FLASH PROGRAMMING
System Clpck During Flash 5 MHz
Programming/Erase
) Mass erase 24
Flash Erase Time ms
Page erase 24
Flash Programming Time per
Word (Note 12) e hs
Write/Erase Cycles 20,000 Cycles
Data Retention Ta = +25°C 100 Years
ANALOG-TO-DIGITAL CONVERTER (Note 13)
Serial Clock Frequency fscLk 0.1 5 MHz
Unipolar (single-ended 0 V]
Input Voltage Range VAIN - P (, ng - ) REF Vv
Bipolar (differential) (Note 14) -VREF/2 +VREF/2
Analog Input Capacitance CAIN 16 pF
|AVDD1 fscLk = BMHz, internal reference 1.9 2.5
Current Consumption (Note 4 - i mA
ption ( ) |AVOD fsCLK 5l\/|Hz, external reference (internal 11 13
reference disabled)
ANALOG-TO-DIGITAL CONVERTER PERFORMANCE (VRer = VAvDD, 0.1pF capacitor on VReF, fscLk = 5MHz)
Resolution 12 Bits
Integral Nonlinearity INL +1 +2 LSB
Differential Nonlinearity DNL No missing codes over temperature +1 LSB
Offset Error VOS 12 LSB
Offset Temperature Coefficient +0.5 ppm/°C
Gain Error +1 %
Gain Temperature Coefficient +0.5 ppm/°C
Signal-to-Noise Plus Distortion SINAD fiIN = 1kHz 65 dB
Spurious-Free Dynamic Range SFDR fiIN = 1kHz 68 dB
Throughput 16 SCLK samples 312.5 ksps
Conversion Time tCONV Not including tacq 2.6 ys
. tADC_SETUP
ADC Setup Time (Note 15) 4 ys
Shutdown or conversion stopped,
+
Input Leakage Current LA ANx and VAEREF +1 pA
Autoscan Throughput All channels active 39 ksps per
channel
ANALOG-TO-DIGITAL CONVERTER REFERENCE
Internal Reference Voltage VAIREF 1.47 1.5 1.53 \
Internal Reference Voltage
9 tAIREF 50 us

Startup Time

MAXIMN
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RECOMMENDED DC OPERATING CONDITIONS (continued)
(Vpvbp = VavpD = 2.7V t0 3.6V, Ta = -40°C to +85°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
External Reference Voltage VAVDD
Input VAEREF 0.9 +0.05 v
Internal Reference Voltage Drift VaDRIFT | Guaranteed by design +50 ppm/°C
Reference Settle Time i
(Switching ADC Reference from AAVDD_ 4 Samples
Either Internal or External (NSoEtLU1P7) P
Reference to AVDD) (Note 16)
SUPPLY VOLTAGE MONITOR
Supply Voltage Set Point VsvMm 2.7 3.5 \
Supply Voltage Increment
Resolution (Note 18) SVine 0.08 0.1 0.12 v
Supply Voltage Default Set Point 2.7 pA
Supply Voltage Monitor Current
Consumption Isvm 20 HS
Supply Voltage Monitor Setup
Time (Time from Supply Voltage
Monitor Enabled to SYMRDY Is | 'SYM-SU 15 25 Ks
Set to 1) (Note 18)
REAL-TIME CLOCK
RTC Input Frequency f3oKIN 32kHz watch crystal 32,768 Hz
V] = 2.7V, guaranteed by design 0.45 0.7
RTC Operating Current IRTC DVDD 9 y 9 pA
VpvDD = 3.6V 0.5 0.8
LCD
LCD Reference Voltage VLcD VDvDD 3.6 V
: . VADJ +
LCD Bias Voltage 1 VLCD1 1/3 bias V
g 2/3 (VLeD - VADY)
) . VaDJ +
LCD Bias Voltage 2 VLcD2 1/3 bias \
9 = 2/3 (VLep - VADY)
LCD Adjustment Voltage VADJ Guaranteed by design 0 SLA'C; Y
LCD Bias Resistor RLcD 40 kQ
LCD Adjustment Resistor RLADY LRA[3:0] = 15 80 kQ
Pin is driven at VLCD = 3V, ISEGxx = -3UA VOL%DZ' Vico
o . V - V +
LCD Segment and COM Voltage Pin is driven at VL.cD1 = 2V, ISEGxx = -3UA Leot Leo1
VSEGxx 0.02 0.02 V
(Note 18)
o _ _ VicDe - Vicp2 +
Pin is driven at Vi .cp2 = 1V, ISEGxx = -3uA 0.02 0.02
Pin is driven at Vapy = 0V, ISEGxx = -3UA -0.1 +0.1
. ) COM output load = 5000pF, SEG output
LCD Output Rise Time {LCD_RISE load = 200pF, VicD = 3.3V 200 us

MAXIN 7
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RECOMMENDED DC OPERATING CONDITIONS (continued)
(Vpvbp = VavpD = 2.7V t0 3.6V, Ta = -40°C to +85°C.) (Note 1)

PARAMETER | symBoL | CONDITIONS | MIN  TYP  MAX | UNITS
SPI (See Figures 1 and 2)
SPI Master Operating Frequency 1AMCK fck/2 MHz
SPI Slave Operating Frequency 1/tsck fck/8 MHz
SCLK Output Pulse-Width (tmck/2)
High/Low IMCH. tmeL - 25 ns
SCLK Input Pulse-Width
High/Low tsCH, tscL tsck/2 ns
MQOSI Output Hold Time After B (tmck/2)
SCLK Sample Edge tmoH | CL = 50pF - 05 ns
MOSI Output Valid to Sample (tmck/2)
Edge tMov - 25 ns
MISO Input Valid to SCLK ¢ o5 ns
Sample Edge Rise/Fall Setup MIS
MISO Input to SCLK Sample ¢ 0 ns
Edge Rise/Fall Hold MIH
SCLK Inactive to MOSI Inactive tMLH (t'\{ICZKS/Z) ns
SSEL Active to First Shift Edge tSSE 4tck ns
MOSI Input to SCLK Sample
Edge Rise/Fall Setup tsis 20 ns
MOSI Input from SCLK Sample t tcK + ns
Edge Transition Hold SIH 25
MISO Output Valid After SCLK t 3tck + s
Shift Edge Transition sov 25
SSEL Inactive tSsH oK + ns

25

SCLK Inactive to SSEL Rising tsD tCQK5+ ns
MISO Output Disabled After ¢ 2tCK + s
SSEL Edge Rise SLH 50

Note 12: Programming time does not include overhead associated with the utility ROM interface.

Note 13: VRer = VavDD.

Note 14: The operational input voltage range for each individual input of a differentially configured pair is from GND to AVDD. The

operational input voltage difference is from -VRgr/2 to +VReF/2.

Note 15: The typical value is applied when a conversion is requested with ADPMO = 0. Under these conditions, the minimum delay
is met. If ADPMO = 1, the user is responsible for ensuring the 4us delay time is met.
Note 16: Switching ADC reference from either internal or external reference to AVDD. Sample accuracy is not guaranteed prior to
ADC reference settlement.
Note 17: Total on-board decoupling capacitance on the AVDD pin < 100nF. The output impedance of the regulator driving the

AVDD pin < 10Q.

Note 18: This parameter is guaranteed by design and is not production tested.

MAXIMN
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SHIFT SAMPLE SHIFT SAMPLE
SSEL i i i i

4— 1MCK —>

SCLK
CKPOL/CKPHA / \_/—\ / \ /
0/ OR1/0 %

“1MCH'>"IMCL'> !
SCLK § 3
CKPOL/CKPHA \ /—\—/ \ / \
0/0 0R1/ b
<tMOH> N | |
3 ! —v—‘> tmov !— —N: tRF :‘— — :‘— tMLH
MoS! /< MSB >< MSB-1 SS >< LSB >\
—v—> TMIS ‘— i —h ‘— tMIH
MISO ‘ / MSB ‘ MSB-1 \ SS LSB

M1. SPINRYDE AT

SHFT  SAVPLE  SHIFT  SAMPLE
SSEL \‘ tSSE* 47/—\<— tssh
K— ISCK —h : :‘ tsp h: ‘
SCLK |
CKPOL/CKPHA / \_/—\ /
0/1 R 1/0 %
<- tscH -><— tsoL ->
SCLK %
CKPOL/CKPHA \ /—\_/
0/0 OR 1/1
—é—b‘ tsis ;4— ; —>‘ ~— {gy
MOS! 3 MSB - MSB-1 \ % LSB
3 L —e 5oy e —> rr — —> 5 -—
MISO /< MSB >< MSB-1 % >< LSB

M2. SPIZL—T D5 A>T
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12C ELECTRICAL CHARACTERISTICS
(VpbvDD = VAvDD = 2.7V t0 3.6V, Ta = -40°C to +85°C.)

STANDARD MODE FAST MODE
PARAMETER SYMBOL | TEST CONDITIONS UNITS
MIN MAX MIN MAX
Input Low Voltage (Note 19) VIL_I2C -0.5 0.3 x VbvDD -0.5 0.3 x VbvDD V
Input High Voltage (Note 19) | ViH_I2C 0.7 x VbvDD 0.7 x Vbvop Vpvop + 0.5V V
Input Hysteresis (Schmitt) VIHYS_l2c | VDvDD > 2V 0.05 x VpvDD Vv
Output Logic-Low (Open VoL 126 VpvpD > 2V, 3mA sink 0 04 0 0.4 v

Drain or Open Collector) current

Output Fall Time from

VIH_MIN to ViL_max with Bus
Capacitance from 10pF to toF_12¢ 250 20 + 0.1Cg 250 ns

400pF (Notes 20, 21)

Pulse Width of Spike
Filtering That Must Be tsSP_I2C 0 50 ns
Suppressed by Input Filter

Input voltage from 0.1 x
VbvoD to 0.9 x VpvbD

I/O Capacitance Cio_l2c 10 10 pF

Note 19: Devices that use nonstandard supply voltages that do not conform to the intended 12C bus system levels must relate their
input levels to the voltage to which the pullup resistors Rp are connected. See Figure 3.

Note 20: Cp—Capacitance of one bus line in pF.

Note 21: The maximum fall time of 300ns for the SDA and SCL bus lines shown in the /2C Bus Controller Timing table is longer than
the specified maximum tor_j2c of 250ns for the output stages. This allows series protection resistors (Rs) to be connected
between the SDA/SCL pins and the SDA/SCL bus lines as shown in the /2C Bus Controller Timing (Acting as I°C Slave)
table without exceeding the maximum specified fall time. See Figure 3.

Input Current on 1/O [IN_I12C -10 +10 -10 +10 uA

Vovod
| ¢
12c 1c
INAXIMN DEVICE DEVICE
MAXQ2010 Rp ;RP
Rs Rs Rs Rg
P67 SDA : I
P6.6 SCL l —

M3. EBER/ A T T DREDHDEINES(RS)

10 MAXIMN
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12C BUS CONTROLLER TIMING
(VbvpD = VAvDD = 2.7V t0 3.6V, Ta = -40°C to +85°C.) (Note 22) (Figure 4)

STANDARD MODE FAST MODE
PARAMETER SYMBOL UNITS
MIN MAX MIN MAX
Operating Frequency floc 0 100 0 400 kHz
Hold Time After (Repeated)
START tHD:STA 4.0 0.6 us
Clock Low Period tLow_I2C 4.7 1.3 us
Clock High Period tHIGH_I2C 4.0 0.6 us
Setup Time for Repeated START tsuU:STA 4.7 0.6 us
) 0 3.45 0 0.9
Hold Time for Data tHD:DAT (Note 23) (Note 24) (Note 23) (Note 24) Hs
Setup Time for Data tsu: 250 100 ns
p SU:DAT (Note 25)
. 20 + 0.1Cp
SDA/SCL Fall Time tF_12c 300 (Note 26) 300 ns
) ) 20 + 0.1Cp
SDA/SCL Rise Time tR_I12C 1000 (Note 26) 300 ns
Setup Time for STOP tsu:sTO 4.0 0.6 ys
Bus-Free Time Between STOP
and START 1BUF 4.7 13 Hs
C-apacmve Load for Each Bus Co 400 400 oF
Line
Noise Margin at the Low Level
for Each Connected Device VNL_I2C 0.1 x VbvDD 0.1 x VbvDD V
(Including Hysteresis)
Noise Margin at the High Level
for Each Connected Device VNH_I2C 0.2 x VbvDD 0.2 x VpvDD vV
(Including Hysteresis)

Note 22: All values referenced to ViH_j2c(MIN) and VIL_|2C(MAX).

Note 23: A device must internally provide a hold time of at least 300ns for the SDA signal (referred to as the ViH_j2c(miN) of the SCL
signal) to bridge the undefined region of the falling edge of SCL.

Note 24: The maximum tHD:DAT need only be met if the device does not stretch the low period (tLow |2c) of the SCL signal.

Note 25: A fast-mode I2C bus device can be used in a standard-mode 12C bus system, but the requirement tsy:paT = 250ns must
be met. This is automatically the case if the device does not stretch the low period of the SCL signal. If such a device does
stretch the low period of the SCL signal, it must output the next data bit to the SDA line tr_j2c(MAX) + tsU:DAT = 1000 + 250
= 1250ns (according to the standard-mode I2C specification) before the SCL line is released.

Note 26: Cp—Total capacitance of one bus line in pF.

MAXIN 1
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I12C BUS CONTROLLER TIMING (ACTING AS I12C MASTER)
(VbvpD = VAvDD = 2.7V t0 3.6V, Ta = -40°C to +85°C.) (Figure 4)

STANDARD MODE FAST MODE
PARAMETER SYMBOL UNITS
MIN MAX MIN MAX
System Frequency fsys 0.90 3.60 MHz
Operating Frequency floc fsys/8 fsys/8 Hz
Hold Time After (Repeated) tn. i i S
START HD:STA HIGH_I2C HIGH_I2C H
Clock Low Period tLow_I2C 5tsys 5tsys bs
Clock High Period tHIGH_I2C 3tsys 3tsys ys
Setup Time for Repeated START tSU:STA tLow_I2c tLow_I2c ys
Hold Time for Data tHD:DAT 0 3.45 0 0.9 ys
Setup Time for Data tSU:DAT 250 100 ns
SDA/SCL Fall Time tF_12C 300 20+ 0.1Cp 300 ns
SDA/SCL Rise Time tR_I2C 1000 20+ 0.1Cp 300 ns
Setup Time for STOP tSU:STO tHIGH_I2C tHIGH_I2C Hs
Bus-Free Time Between STOP i i i s
and START BUF LOW_I2C LOW_I2C H
C‘apacmve Load for Each Bus Ce 400 400 oF
Line
Noise Margin at the Low Level
for Each Connected Device VNL_I2C 0.1 x VbvDD 0.1 x VpvDD \
(Including Hysteresis)
Noise Margin at the High Level
for Each Connected Device VNH_I2C 0.2 x VbvDD 0.2 x VbvDD V
(Including Hysteresis)

12 MAXIMN
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I12C BUS CONTROLLER TIMING (ACTING AS I2C SLAVE)
(VbvpD = VAvDD = 2.7V t0 3.6V, Ta = -40°C to +85°C.) (Figure 4)

STANDARD MODE FAST MODE
PARAMETER SYMBOL UNITS
MIN MAX MIN MAX
System Frequency fsys 0.9 3.60 MHz
Operating Frequency floc fsys/8 fsys/8 Hz
System Clock Period tsys 1/fizc 1/fl2c HS
Hold Time After (Repeated)
START tHD:STA 3tsys 3tsys Hs
Clock Low Period tLow_I2c 5tsys 5tsys us
Clock High Period tHIGH_I2C 3tsys 3tsys us
Setup Time for Repeated START tSU:STA 5tsys 5tgys us
Hold Time for Data tHD:DAT 0 3.45 0 0.9 ys
Setup Time for Data tSU:DAT 250 100 ns
SDA/SCL Fall Time tF_12C 300 20 + 0.1Cp 300 ns
SDA/SCL Rise Time tR_I2C 1000 20 + 0.1Cp 300 ns
Setup Time for STOP tsu:sTO 3tsys 3tsys ys
Bus-Free Time Between STOP ¢ 5t 5t S
and START BUF SYS SYS H
Clapacmve Load for Each Bus CB 400 400 oF
Line
Noise Margin at the Low Level
for Each Connected Device VNL_I2C 0.1 x VpvDD 0.1 x VbvbD \
(Including Hysteresis)
Noise Margin at the High Level
for Each Connected Device VNH_I2C 0.2 x VbvDD 0.2 x VbvDD V
(Including Hysteresis)

S SR P S
. >< D
T - - tBUF
tFjoc —>| -—— —» =1 |2
—| f oW [-— — —| |-— tgy.qTA
SCL
tHD:STA
tHD:DAT — | |l— tsu:sT0 —I>| l—

NOTE: TIMING REFERENCED TO Vi_j2c(miny AND ViL_j2c(MAX).-

4. 12C/N2O2 hA—SDFA IV IH
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-7

REEFRE

(Ta = +25°C, unless otherwise noted.)

Iop1 (MA)

INL (LSB)

14

3.5

3.0

2.5

2.0

Vpp SUPPLY CURRENT
vs. CLOCK FREQUENCY

CLOCK SOURCE DRIVEN ON HFXIN,
Ta=+25°C, FLL DISABLED

— 1+

1AXQ2010 toc01

A

FREQMD =0

— FREQMD =1

4

6 8 10

frxin (MH2)

INTEGRAL NONLINEARITY (INL)
vs. GODE

Ta= +25°6, Vavop = 3.‘3\/, VRer = ?;.0\/

MAXQ2010 toc04

0

1000

OUTPUT CODE (HEX)

2000 3000 4000

40
35
30
25

loL (mA)

20
15

1.0
0.8
0.6
0.4
0.2

DNL (LSB)
o

-0.2
-0.4
-0.6
-0.8
-1.0

PORT PIN LOW-OUTPUT VOLTAGE

vs. SINK CURRENT

Ta=+25°C, Vpypp = 3.6V

//
/

/

/

/

0

MAXQ2010 toc02

04 08 12 16 20 24 28 32 36

VoL (V)

DIFFERENTIAL NONLINEARITY (DNL)

vs. CODE

Ta=+25°C, Vavpp = 3.3V, VRer = 3.0V

1000 2000 3000

MAXQ2010 toc05

4000

PORT PIN HIGH-OUTPUT VOLTAGE
vs. SOURCE CURRENT

0 o
Ta=+25°C, Vpypp = 3.6V g
40 g
/ E
20 /
=
1S
= -30
-40
/
50 -
g
———'—//
-60
0 04 08 12 16 20 24 28 32 36
Vou (V)
OFFSET ERROR
vs. SUPPLY VOLTAGE
4 T T T 2
Ta=+25°C, VRer = 3.0V £
3 :
E
2
o
)
g 1
= e
-
-
o
-2
-3
-4

296 306 316 326 336 346 356 3.66
Vovop (V)

MAXQ2010 toc08

CODE CODE
DIFFERENTIAL BIPOLAR TRANSFER SINGLE-ENDED UNIPOLAR TRANSFER
+FS = VRer/2 % FS = VRrer
TFE 7S = -Vpgr/2 g FFF | 11SB = Vier/4096
7FE |1 1LSB = VRer/4096 ‘ 2 FFE 75=0
| | ZS=0 R ' . !
N2 S< '
1 > $ D :
001 ! = | R !
| S Ml Ve y
o0 |- |
FFF : : = 3
J ] 1 ! 3 003 ;
801 3 ‘ 002 3
500 -FS+05LSB | +FS-05198 | - FS-05LSB |
/( (¢ ‘ : ‘ I \k 000 r C ‘( ‘ :
pD) J) ))
-FS +FS 12 3 4 Fs
INPUT VOLTAGE (LSB) INPUT VOLTAGE (LSB)

MAXIN
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Z0O0v2H
e — IN-CRCUT | o o
-  ADDREG ; DEBUGGER [ | TG
_____ ADDRESS
, GENERATOR
: j MAXIMV
5 STACK e — MAXQ2010
E : ] E
: : oP
i ST | | SPR >
CONTROL . > .
! - > Acc
, - : > = : E =
! ! 1 . = =
------- . - a
: | .
16 ; >
: - SFR |
INSTRUCTION
DECODER | ]
PROGRAM | _|
™1 Memory v
A A A A A A A A A A A
| paAmA
MEMORY |« \ \ A
| SPI || UART || TIMER | WATCHDOG | LCD || RTC || e | | MAC | | INTERRUPT|
AVDD — DVDD
PMM | Power Y y
AGND DGND 12-BIT SUPPLY
STOP — SYSTEM H{ 0SC UP 8-CHANNEL | | VOLTAGE
A ADC MONITOR
BROWNOUT
RESET |—— RESET

MAXIN 15
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w55 BR
¥ B HaE
EiRRT
40, 63, 96 DVDD FAOHINERERE
41, 66, 95 DGND FAOINITS VR
98. 99 REGOUT L¥aiL—a0F o8, INODEFISIHFOMNBTHEICERLZLT. 1.00FDEZ IV
, AVFUHTIS Y RICERTDVDENHYFET,
82 AVDD 7FrOJERERE
79 AGND 7ragoisvR
7FOJAERRTF
PFOTEEV I 7L VR, HERU D7 LU —2BFERT DIEE. ZOEFIE. 1uFE0.01pF
70 AVREF EXINCLI=D 4 AT o HICE R I DREBNH I F T, A I 7L VR —R%=FEBTD
BEIE. COEFEO.OIPFDOI VT UHICEHR T 2BENH I FT,
78 77 ANO AN PFOIAN0:1, COVEOT7FOTANE. 22D TIVT Y RAHFEIT 1 DOEEINRT &
’ : LCOBENTRET T, EBE— RCTOEERFICIE. ANODEEDANTANTIABD AN FT,
76. 75 AN2 AN PFOIAN2:3. COEOT7FOATANE. 22D TIVT Y RAHF T 1 DOEEINRT &
: ’ LCOEENTRET T, EBE— RTOEERICIZ. ANHAEED AN TANIHED AN FT,
74 73 AN4. AN5 FPFOTANL:5, ZOEOT7FOT ARG, 2DD 2 TIVIT Y RAHFIFZ1 DOEEINRT &
’ : LCOEENTRET T, EBNE— RTOEERFCIZ. ANADEED AN TANSA'EBD AN FT,
72 71 ANG6. AN7 7*D7Aj]67o :@1ﬁ?ﬂ®7fuﬁkt£;\ ng):/)ﬁ)bl\/ ﬁ)&jjif;t;t‘]’)d)%i}]/\”?é:
’ ’ LCOBENTRET T, EBNTE— RCTOEERFCIZ. ANGHEED AN TANTHEBD AN FT,
Uty MEF
FADFI, POT470—, Uty bAR/EH, ZOmFAO—DEEIICPUA Iy MNREEIC
9 BT R, BIRSNIBRTU Y MO NN OSRTEMELE Y. ZOmFICITILT Y TERY —2
HNBSNT\D=D. dmMAERBZ ZERE SV IBBERA—T RLA VOHNERY — R L D TERE)
LTLES . BB Y MEREMNRELISE. ZOmFIIENE L TO—ICEI ST,
o0y oiEF
81 32KIN 32kHzIKBAN/HA. SMIITFDEPF. 32kHzEFEHFA7KERZ32KINE32KOUTDRICH#E L T\
DRTFLOOVIEERLTLIES 0, Fld. 32KOUTZ#EE L AL MES. 32KINAYYAER
80 32KOUT IOV I ) —ZDAAICKEIET,
64 HFXIN BERBKBEAN SMITDKEF/IIHIRERZHFXINEHFXOUTORBICE AR 2T L
IOV oELTERLTLSES 0, 3. HFXOUTZ S LR LMES. HFXINDYS 2B B L
65 HFXOUT IOV o) —=ZADAAICKEIET,
LCD##%F
LCDNA 7 RFIHEE, BEE/NA T RATHEAINDEADLCDEREEET T, SEBY — R IIEH
5 Vol angd.
LCD/SM 7R, BFE1, 1/285K0U1/3 LCD/NA P A TERENBLCDEREIEBET T, WD
44 VLCD1 ENOERICE OTEBENRESNE T, IMITDIBAE DT UTFEFBLT. ZDHFD
LCDEBEZ/ISHEFENEZEEIDIENTELT,
16 WX/
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iimFERAA (KR &)

b F

=1

HaE

43

ViLcp2

LCDNNA 7R, BE2, 1/3 LCD/NA 7 A THERTNDLCDEREEET I, NEBDIRIRDESRIC
FOTEBENEREEINE T, IMITOB/AE DT UHEGERLTC. ZOmFOLCDEEZE /I
RENRENZEE T DI ENTEE T,

42

VaDJ

LCDFEERE, LCDDOY h SR NN TRE T DI5EIL. IMITOBEMISE G L TIZS 0,
REFTOY PSR PREZTOBEIE. REHEOIIICL TS0,

RRI/O. HiHEE. BXULCDA 571 —RiRF

6-1,94, 93

P0.0-P0.7;
SEGO-SEG7,
INTO-INT7

FA4OFII/O, DZATHR—F0. LCDEIT AV M RS A/5HH. ABBT v BIRATEEEA R
ZOR=NE. WABNOF i@ ENER—ELCDEY A2 NEBIEADINT e U THEE
LET. K— hDUTY MR, IRTOEY MAODYI1TF, CORETE. BT
TU I EDTHR— FONAIRESNET, CORREE, ANE— ROREERELET.
&R BT EERICABERAE LTHETSLSICBET 52 ENTEET, PCFOE Y ~
gt‘y REDZEICEDT. TOR—MDIRTDIHFHLCDET AV NEREIEAICEH WU EH Y
3—0
B—R— b EICLCDEEPAADHEEERESE DI ENABETY, U3, PCFOEY hZ&
Y N BRICERAGRA ST LA SBENHYEF. LCDIY NO—SDEHEERH
APICERS NN — 2 OB CRENL BRI E R OBE N RET HEE LA DI
%ékm\uDﬁﬁﬁﬁﬁ%—F@t%E%%%ﬂ&%4$—7wb@u&5[3%?5%%ﬁ
UET,

S
N

R—b T/ e RE

P0.0 SEGO INTO

PO.1 SEG1 INT1

P0.2 SEG2 INT2

P0.3 SEG3 INT3

P0.4 SEG4 INT4

e SR E A RN IR el

P0.5 SEG5 INTS

<)
N

P0.6 SEG6 INT6

93 P0.7 SEG7 INT7

91-84

P1.0-P1.7;
SEG8-SEG15

T4 TFIO, CHATR=M . LCOET AV M FSANEHH, TOR—ME, WAEIOF:IFENnE
R—BLCDEIT XV MERBIHAD VTN E L THREL &9, R—hDUEY MRS, $XTODEY b
AODYI1TE, ZORETIE, BIILT Y TIZEOTR— MNAITRIFENE T, TORREI,
ANE—ROBREERLLE T, ZOR—MRFIFs 1 Iy MBEANDBATINET, PCF1EY h&
Y hFDIEICEDT. ZOR— bDIRNTOHFALCDES A2 MEREIE DI BHY &7

b F R—b /N EEE

91 P1.0 SEG8

90 P11 SEG9

89 P1.2 SEG10

88 P1.3 SEG11

87 P1.4 SEG12

86 P1.5 SEG13

85 P1.6 SEG14

84 P1.7 SEG15
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i FERAA(IR E)
iwF b4 HEE
F4TFIU/0, CHALTHR—R2, LCOEIT AV b RSA1\HA, ZDHR— 3. WAEIOF IFENhE
IR—BLCDEI XY MREIENDNV TN E L THEELF T, A— MDY MREEIZ. IXTODEY b
POV I1TY, TORETIE. BIILT Y AL DTR— MNAITREBESNE T, TOREEIT.
ANE— ROBEERILET, ZOR— MNEFIE 13y MEEANEBRTNET, PCF2EY M
Ty RNTBZEIZEDT. ZOR—=MDIRTOIHFHLCDEI A NEFBIHAICEIWU DY £,
I R—b /KB AE
56-52, P2.0-P2.7: 56 P2.0 SEG16
48-46 SEG16-SEG23 55 P2.1 SEG17
54 p2.2 SEG18
53 P2.3 SEG19
52 P2.4 SEG20
48 P2.5 SEG21
47 P2.6 SEG22
46 P2.7 SEG23

FATZ U0, CHATIR—13, LCOEIT AV b RSA/\HH, TOR— ME. WAEEI/OF/FENnE
R—BLCDEIT XAV MERBIHADLV T A E L THEEL &9, A— DUy MREEI, IXTOEY b
AODYI1TT, ZORETIE. BIITY TNZEDTR— MINAICRIFENE T, ORI,
ANE—ROBENERLLET, TOR—MEFIIT 1Y MEEAANEMATIVE T, PCF3EY b
'Y hFBIEICEDT. ZOR— PDIRTOIHFFALCDET A MREIHAIC U EHDY ET,

Ui R—b 15 5R/ N E TR AE
o5 0P 7. 36 P3.0 SEG24
%-33,22-19 | J TR % P SEG25
34 P3.2 SEG26
33 P3.3 SEG27
22 P3.4 SEG28
21 P35 SEG29
20 P3.6 SEG30
19 P3.7 SEG31
FAIFINO, CHATH— P, LCDET AV b RSA/NH, ZOR— M3, BsmEl/0Fldzine
R—BLCDET A2 MEEIE DDV I NAE L THEEL £ 3, R— bDUty MREEIL. IXTDEY b
AODYI1TT, ZORETIE. BIIVTY TZEDTR— MINAICRIFENE T, TORREIE,
ANE—ROBRENERILE T, ZOR—MaFlds 1 Iy MEEANEMATIE T, PCFAEY bz
Y RTHIEICEDT. ZOR-FDIRTDIHFHLCOET X MREIEDICEI W ED ) £,
¥ R—bk /R E R EE
18 P4.0 SEG32
1811 P4.0-P4.7,
SEG32-SEG39 7 P41 SEG33
16 P4.2 SEG34
15 P4.3 SEG35
14 P4.4 SEG36
13 P4.5 SEG37
12 P4.6 SEG38
11 P4.7 SEG39
18 AXIMV
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i FERAR (KR &)
b F 2 e
LCDEI AV b RS54 /\H. LCDHBEREIH N, ChoDimFld, LCDEITAY METIE
LERBHNE LTREL ST, BT EHBRBENICHELLISS. ZORTOEI A b
COM3. COM2., HEED T'E:Z—7M/Z§1’Li_9'_o
10,9,8 | COM1; SEG40, bin ¥ R/ AE
SEG41, SEG42 10 COM3 SEG40
9 COM2 SEG41
8 COM1 SEG42
7 COMO LCD#BEREN0, Hh. O Fid, LCDEBERBIENE LTHRELE T,
74 IF)/0, DF A TK—15.0. F4v—BOMFB. 27K~ ORE. SHEBLY JERAHE
68 PS.OINTS/ | A8, ZDifFIE. Uty MEILT T A NTHR AT Y TafBaiz ADICEY . SARI/0ELT
TBOB/RXO | #BEL &3 A— b/ R 2 Iy MEEANZMATHY. SEEIRAAE L TERET DI ENAIRE
TY, HHMEEE A 32— T DI EILEDT. Fa IFIUOELTDRFIIT A E—TILand,
F4TFIU/0, DFATR—15.1, F47—BOHFA. UZPILKR—MORE, HBLT Y
P5.1/INT9/ BIRATREELAAO, ZDIHFIS. Uty MBICT T AINTETIVT Y Ta@A = ANIZEY.
67 TBOA/TX0 | PMBVOE L THEEL & T, R— /Xy KId> 13y MBEANERATEY ., SEEIRAHE LT
BETDIENTRETT . FHMEEE M R~ TILTHIEICEDT, AMI/OE LTOmFIET «
—-JlEnEd,
F4TFI/0, DFATR—F5.2, AT v SBIRATHESAAZ 10, RICHREEE N, ZOHF
61 P5.2IINT10/ |id, Uty NMBICF IH IV NTHTIVT Y TEBAIZADICEY  SRRI/0OE LTHREL T,
sQw K=K/ RI32 13y MNBEEANERATHY, ABERAAE L THREIT DI ENALETT,
RHBEEE A 31— T T DI EICL DT, SARI/OE L TOHRFIET A E—TILEnET,
TADFIUO, DF A TR—15.3. HEBL Y JBIRAREEIAKR 11, 7UFT 4 TO—SPIZL—T
60 PS.3/INT11/ | BIRAN, TOWmFIE. Uty MEICFTAILNTBIILT Y TEBA AN SRRI/0ELT
SSEL BREL &9 R— /Ny RE2 13y MBEANZERATEY, HEERAKELTHRET DI EN
THEC T, BIHMEEE A 2 — TV T BT EICE DT RAVOE LTOHFIIT 1 E—TILanE s,
T4 IO, DFATHR— 5.4, SHERT Y JEIRAIREEAK 12, SPIVZY P U b-ZL—T 12,
59 PS.4/INT12/ | ZDikFId. Uty MEICT 74V N T IILT Y TaBATANIIEY, SARVOE L THEEL &Y,
MOSI R—b/W RIE2 2 3y MBEADERATHY, SMEFERAKE L THRET DI ENARET T, F55k
BEEE A 27— TIT DT EICEDT, AAVOE LTDHFIET A E—TILahE T,
FATZII/O, DA TR— 5.5, ATy IBRAEEEAAH13, SPIYOYIHN. 2D
58 PS.SINTIS/ | iFid. Uty MBICTFTHIL N T IILT Y TEMATANIEY, SABI/OE LTHEELET,
SCLK A= /Ny RIZS Iy PAADERZBITEY . SAEBEIRAZE L TRET DI ENHEETT,
KR EEE A X — T T DI LI DT, SABI/OE L TOHFIET A E—TILanEd,
T4 TFIUO0, DY A TR— 5.6, AEBL Y IBIRAEEEIAHZ 14, SPIVZY A -ZAL—TF7I I,
57 PS.6/IINT14/ | Z i Fld, Uty MEICFT#)L NTBIILT Y TEBATEADIZEY . SRRAI/OE LTHREL £,
MISO R—b/NY K213y NEEANERAZTHSY., HEFEIAAE L THREI DI ENARETT, F55%k
BEEE A Z—TILTHZEICE ST, AAIOE LTOIHFIET A E—TIlahEd,
F4TFII/0, DFZATR—16.0. ALy BRAREEIAA15, JTAGTZ h&OY I AN,
30 PE.OINTIS/ | = DiFIE. Ut MEICT T4V N T TILT W TEMBAT- AN . SREBI/OL L THkE
TCK F9, A=Y RIFTLIY MBEANEBATHY . NBERAE LTRET DI EH'THE
T, FWHBAEEE A *—TILTDTEICEDT, RAI/OELTOHFIIT A E—TILEanEd,
FA4TFII/0, DFATR—16.1. HBL Y SBIRAEEEAA16. JTAGT R FF—5 AN,
31 PE.1/INT16/ | COuHFIE. VY MRICT T #I M TETILT Y TEBAADICEY . SABI/0E L THEE
TDI 9, A=~V RIFT1IY MBEANERBA TS, NEPERAELTRET DI EH'THE
TY, WHMEEE A 2 —TINTDZEICEDT RABVOELTDHFIIT A E—TIah&d,
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Hae

T4 F IO, DFATR—16.2. ABI Y IBIRAEEEIAH 17, JITAGT R bE— FEIRAS,
ZOWFIE. Uty MEIZTF T AL NTETIVT Y TEMEAIZATIEY . SRAI/OL L THEE
F9. A—b/NYRIFLa Iy MBEANZRA TS, HBENIALE LTEHRET DI EH'FRE
TY, FHEREA 21— TILT DI EICEDT RAANOELTOIRFIIT A E—TILEanEd,

T4 2FII/0, DFATR— 6.3, AMIT Y UBERAHEEAAH18. ITAGT X bF—FH 7,
ZOWHFIE. Uty MBRIZT T A NTEHIIVT Y TaMBA T ANITEY) . SRBI/OE L THAE

F9. R—hMXYRIEF2IY bBEANZBAZTEY . SEBEIAAE LTHRET DI LN ATAE
TY. FAEEEZEA =TI THIEICEDT, ABI/OELTORHFIFT A E—TIlehE T,

TAF)U/O. DFZATHR—16.4, SEIT Y IBIRATRERIAA19, ¥4~V —B1iHFB. ~ U7

R—MZEE, ZOHTFIE, Uty MEICT T4V NTETILT Y TEMBA I AAICEY . SRAIVOL
UTHBEL & T, R— b/ Y RIS a3y NBEANZRATEY, AERENIAGE L TRETDIE
NATREC T, FEERE M A —J I D2 EICL DT, SRANOE L TR FIIT A =TI eanh&E .

T4 D50, DFZATHR—16.5, SEIT Y IBIRATREEIAHA20, ¥4 V—BliHFA. ~ U7

R—MRE, ZOHTFIE, Uty MEICT T4V NTETIVT Y TEMEA - AAICEY . SRAIVOL
LTHBEL & J . R— /Y RIS a3y NBEANZMRBATEY, HERENIAGRE L TRETDIE
NATREC T, FRERRE M A — I EICL DT, SRANOE L TR FIIT 1 =TI eanh&E .

T4 F)U/O0, DI A TR—16.6, SBL Y IBIRATREENIAHL21. &1 v—B2IHFB.

[2CoOwo1/0, ZDimFidE. Uty MEIZT I #I NTETILVT Y TR Iz AR SRAIO
ELTHBELE T, R— /Yy K321 3y MEEANZRBA TS, SBERAARE L THRET DI E
NEJBECT T, FRMAEE M —TJIL T DI EICL DT, AAOL LTDmFIET 1 E—TILEnE T,

TATFI/0, DFA THR—16.7. NEBI Y IBIRATEEEIAH22, 71V —B2HTFA.
[2CF—51/0, ZDiHFIE. Utz MEICT T4 )L NTHIIVT Y THEMBA T ADITEY . SRAIV0E
LCHBEL&d, R— /Yy RIZa Iy MEEANZRA TSN, SBERAE L TRET DI N
AJREC Y, MR E A 1 — IV D &ICE DT, SRAVOE L TR FIIT A E—TIEanEd,

EA Lin¥

EHEAEL. PHA. INOSDmFIIREROIZICLTILS L,

inFERBA(IREE)
s F B
P6.2/INT17/
30 TMS
P6.3/INT18/
29 DO
o8 P6.4/INT19/
TB1B/RX1
o5 P6.5/INT20/
TB1A/TXA
o4 P6.6/INT21/
TB2B/SCL
23 P6.7/INT22/
TB2A/SDA
26, 27, 37, 38,
39, 49, 50, 51,
62, 69, 83, 97, N.C.
100
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EXTERNAL
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32.768kHz 1

AVDD CoM3
DVDD )
COM1
AGND COMO
DGND UPTO0 40
SEG PINS
AVREF
RXO
@0
AN2 M AXI/W
ANS axazoto
AN4 .
AN SSEL
A6 MOS|
o SCLK
MISO
32KIN
32K0UT -
SDA
HFXIN
HFXOUT UPTOS55
DIGITAL 1/0 PINS
ST JTAG PINS
REGOUT

160-SEGMENT LCD DISPLAY

LCD SEGMENT PINS

HHHH

MNAXIN SERIAL 0

ﬂ
O
MAX3233E HOST INTERFAGE

RS-232

TRANSCEIVER

O
;| SERIAL 1

MNAXIN

DS1802

DUAL AUDIO TAPER

POTENTIOMETER

WITH PUSHBUTTON
CONTROL*

MNAXIMN
DS4404

FOUR CURRENT SOURCES

! 29pF
e e |
' OPTIONAL  22pF
[ R—
1uF
L
*APPLICATION DEPENDENT,

CAPABLE OF SINKING OR
SOURCING CURRENT*
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INTERFACE HOST INTERFACE
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