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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

MEMORY SECTION

Flash Memory Size Program or data storage 64 KB

Flash Page Size 16-bit word size 256 Words

Flash Erase/Write Endurance Program or data (Note 7) 10,000 Cycles

All flash, TA = +25°C 100
Flash Data Retention (Note 7)

All flash, TA = +85°C 15
Years

Flash page erase 20 50
Flash Erase Time

Entire flash mass erase 200 500
ms

Flash single word programming 20 40 µs
Flash Programming Time

Entire flash programming 0.66 1.31 s

RAM Memory Size 2 KB

Utility ROM Size 16-bit word size 4 KWords

ANALOG SENSE PATH (Includes PGA and ADC)

Resolution NADC No missing codes 10 Bits

PGA gain = 16V/V, bipolar mode,
VIN = ±100mV, 150.9ksps

±0.5 ±1

Integral Nonlinearity INLADC
PGA gain = 1V/V, unipolar mode,
VIN = +1.0V, 250ksps

±0.4 ±1

LSB10

Differential Nonlinearity DNLADC PGA gain = 1V/V or 16V/V ±0.4 ±1 LSB10

Input-Referred Offset Error
Test at TA = +25°C,
PGA gain = 1V/V or 16V/V

±1 ±10 mV

Offset-Error Temperature
Coefficient

PGA gain = 16V/V, bipolar mode ±2 µV/°C

Gain Error
PGA gain = 16V/V, bipolar mode,
excludes offset and reference error,
test at TA = +25°C

-2 +2 %

Gain-Error Temperature
Coefficient

PGA gain = 16V/V, bipolar mode ±5 ppm/°C

Conversion Clock Frequency fADCCLK fSYSCLK = 8MHz or 16MHz 0.5 4.0 MHz

PGA gain = 16V/V, fADCCLK = 4MHz 150.9
Sample Rate fSAMPLE

PGA gain = 1V/V, fADCCLK = 4MHz 250
ksps

PGA gain = 16V/V,
13.5 ADCCLK cycles at 4MHz

3.375
Channel Select, Track-and-
Hold Acquisition Time

tACQ
PGA gain = 1V/V,
three ADCCLK cycles at 4MHz

0.75

µs

Conversion Time tCONV 13 ADCCLK cycles at 4MHz 3.25 µs

ELECTRICAL CHARACTERISTICS (continued)
(VDVDDIO = +5.0V, VAVDD = +3.3V, VDVDD = +2.5V, VREFADC = +3.3V, system clock = 16MHz. TA = TMIN to TMAX, unless otherwise
noted. Typical values are at TA = +25°C.) (Note 1)
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ELECTRICAL CHARACTERISTICS (continued)
(VDVDDIO = +5.0V, VAVDD = +3.3V, VDVDD = +2.5V, VREFADC = +3.3V, system clock = 16MHz. TA = TMIN to TMAX, unless otherwise
noted. Typical values are at TA = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Output Current Capability LRAPD = 0 50 mA

Output Short-Circuit Current LRAPD = 0, AVDD shorted to AGND 100 mA

Maximum AVDD Bypass
Capacitor to AGND

LRAPD = 0 0.47 µF

+2.5V (DVDD) LINEAR REGULATOR

DVDD Output Voltage REGEN2 = GNDIO 2.38 2.5 2.62 V

No-Load Quiescent Current
REGEN2 = GNDIO, all internal digital
peripherals disabled

15 µA

Output Current Capability REGEN2 = GNDIO 50 mA

Output Short-Circuit Current
REGEN2 = GNDIO, DVDD shorted to
DGND

100 mA

Maximum DVDD Bypass
Capacitor to DGND

REGEN2 = GNDIO 0.47 µF

SUPPLY-VOLTAGE SUPERVISORS AND BROWNOUT DETECTION

DVDD Reset Threshold
Asserts RESET if VDVDD is below this
threshold

2.1 2.25 V

DVDD Interrupt Threshold
Generates an interrupt if VDVDD falls
below this threshold

2.25 2.38 V

Minimum DVDD Interrupt and
Reset Threshold Difference

0.14 V

AVDD Interrupt Threshold
Generates an interrupt if VAVDD falls
below this threshold

3.0 3.15 V

DVDDIO Interrupt Threshold
Generates an interrupt if VDVDDIO
falls below this threshold

4.5 4.75 V

DVDD 1 2.75

AVDD 1 3.6Operational Range

DVDDIO 1 5.25

V

Supervisor Hysteresis ±0.7 %

CAN INTERFACE

CAN Baud Rate fCANCLK = 8MHz 1 Mbps

CANCLK Mean Frequency
Error

8MHz or 16MHz, 50ppm external
crystal

60 ppm

CANCLK Total Frequency Error
8MHz or 16MHz, 50ppm external
crystal; measured over a 12ms
interval; mean plus peak cycle jitter

< 0.5 %

Microcontroller with 10-Bit ADC,
PGA, 64KB Flash, and CAN Interface

_______________________________________________________________________________________ 5
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ELECTRICAL CHARACTERISTICS (continued)
(VDVDDIO = +5.0V, VAVDD = +3.3V, VDVDD = +2.5V, VREFADC = +3.3V, system clock = 16MHz. TA = TMIN to TMAX, unless otherwise
noted. Typical values are at TA = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Output Capacitance I/O pins three-state 15 pF

PD0._ = 0 880
Maximum Output Impedance

PD0._ = 1 450
Ω

SYSTEM CLOCK

System Clock Frequency fSYSCLK From any clock source 0 16.67 MHz

SPI INTERFACE TIMING

SPI Master Operating
Frequency

fMCLK 0.5 x fSYSCLK 8 MHz

SPI Slave Mode Operating
Frequency

fSCLK fSYSCLK/8 MHz

SCLK Output Pulse-Width
High/Low

tMCH,
tMCL

tSYSCLK
- 25

ns

SCLK Input Pulse-Width
High/Low

tSCH, tSCL tSYSCLK ns

MOSI Output Hold Time
After SCLK Sample Edge

tMOH
tSYSCLK

- 25
ns

MOSI Output Setup Time to
SCLK Sample Edge

tMOS
tSYSCLK

- 25
ns

MISO Input Setup Time to
SCLK Sample Edge

tMIS 30 ns

MISO Input Hold Time After
SCLK Sample Edge

tMIH 0 ns

SCLK Inactive to MOSI
Inactive

tMLH
tSYSCLK

- 25
ns

MOSI Input Setup Time to
SCLK Sample Edge

tSIS 30 ns

MOSI Input Hold Time After
SCLK Sample Edge

tSIH
tSYSCLK

+ 25
ns

MISO Output Valid After
SCLK Shift Edge Transition

tSOV
3 tSYSCLK

+ 25
ns

MISO Output Disabled After
SS Edge Rise

tSLH
2 tSYSCLK

+ 50
ns

SS Falling Edge to MISO Active tSOE
2 tSYSCLK

+ 2.5
ns
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Note 1: All devices are 100% production tested at TA = +25°C and +125°C. Temperature limits to TA = -40°C are guaranteed by
design.

Note 2: All analog functions disabled and all digital inputs connected to supply or ground.
Note 3: High-speed/8 mode without CAN; VDVDD = +2.5V, CPU and 16-bit timer running at 2MHz from an external, 16MHz crystal

oscillator; all other peripherals disabled; all digital I/Os static at VDVDDIO or GNDIO; TA = TMIN to TMAX.
Note 4: High-speed/1 mode with CAN; VDVDD = +2.5V, CPU and 16-bit timer running at 16MHz from an external, 16MHz crystal

oscillator; CAN enabled and communicating at 500kbps; all other peripherals disabled, all digital I/Os (except CANTXD
and CANRXD) static at VDVDDIO or GNDIO, TA = TMIN to TMAX.

Note 5: Low speed, PMM1 mode without CAN; VDVDD = +2.5V, CPU and one timer running from an external, 16MHz crystal oscilla-
tor in PMM1 mode; all other peripherals disabled; all digital I/Os static at VDVDDIO or GNDIO, TA = TMIN to TMAX.

Note 6: CAN transmitting at 500kbps; 16-bit timer output switching at 500kHz; all active I/Os are loaded with a 20pF capacitor; all
remaining digital I/Os are static at VDVDDIO or GNDIO, TA = TMIN to TMAX.

Note 7: Guaranteed by design and characterization.
Note 8: This is not a static capacitance. It is the capacitance presented to the analog input when the T/H amplifier is in sample mode.
Note 9: The switched capacitor on the REFADC input can disturb the reference voltage. To reduce this disturbance, place a 0.1µF

capacitor from REFADC to AGND as close as possible to REFADC.
Note 10: The digital design is fully static. However, the lower clock limit is set by a clock detect circuit. The MAXQ7670 switches to

the internal RC clock if the external input goes below 166kHz. This clock detect circuit also acts to detect a crystal failure
when a crystal is used.

ELECTRICAL CHARACTERISTICS (continued)
(VDVDDIO = +5.0V, VAVDD = +3.3V, VDVDD = +2.5V, VREFADC = +3.3V, system clock = 16MHz. TA = TMIN to TMAX, unless otherwise
noted. Typical values are at TA = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

SS Falling Edge to First SCLK
Sample Edge

tSSE
2 tSYSCLK

+ 5
ns

SCLK Inactive to SS Rising
Edge

tSD
tSYSCLK

+ 10
ns

Minimum CS Pulse Width tSCW
tSYSCLK

+ 10
ns
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MAXIMUM DVDDIO TRANSIENT DURATION
vs. BOI THRESHOLD OVERDRIVE
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MAXIMUM AVDD TRANSIENT DURATION
vs. BOI THRESHOLD OVERDRIVE
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AVDD LINEAR REGULATOR OUTPUT VOLTAGE 
vs. DVDDIO SUPPLY VOLTAGE
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AVDD LINEAR REGULATOR OUTPUT VOLTAGE
vs. TEMPERATURE
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AVDD LINEAR REGULATOR OUTPUT VOLTAGE 
vs. LOAD CURRENT
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DVDD LINEAR REGULATOR OUTPUT VOLTAGE 
vs. DVDDIO SUPPLY VOLTAGE

DVDDIO (V)

DV
DD

 (V
)

M
AX

Q7
67

0 
to

c1
5

0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5
0

0.5

1.0

1.5

2.0

2.5

3.0
REGEN2 = DVDDIO 
IOUT = 10mA

DVDD LINEAR REGULATOR OUTPUT VOLTAGE
vs. TEMPERATURE

TEMPERATURE (°C)

DV
DD

 (V
)

M
AX

Q7
67

0 
to

c1
6

-40 -25 -10 5 20 35 50 65 80 95 110 125
2.40

2.45

2.50

2.55

2.60
REGEN2 = DVDDIO 
IOUT = 10mA

DVDD LINEAR REGULATOR OUTPUT VOLTAGE 
vs. LOAD CURRENT

LOAD CURRENT (mA)

DV
DD

 (V
)

M
AX

Q7
67

0 
to

c1
7

0 5 10 15 20 25 30 35 40 45 50
2.40

2.45

2.50

2.55

2.60
REGEN2 = DVDDIO 

RC OSCILLATOR OUTPUT FREQUENCY 
vs. TEMPERATURE

TEMPERATURE (°C)

FR
EQ

UE
NC

Y 
(M

Hz
)

M
AX

Q7
67

0 
to

c1
8

-40 -25 -10 5 20 35 50 65 80 95 110 125
14.0

14.5

15.0

15.5

16.0

16.5

17.0

Typical Operating Characteristics (continued)
(VDVDDIO = 5.0V, VAVDD = 3.3V, VDVDD = 2.5V, fSYSCLK = 16MHz, ADC resolution = 10 bits, VREFDAC = 3.3V, TA = +25°C, unless
otherwise noted.)
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Pin Description (continued)
PIN NAME FUNCTION

23 SCLK
SPI Serial Clock. SCLK is the SPI interface serial clock I/O. In SPI master mode, SCLK is an output. While in
SPI slave mode, SCLK is an input.

24 MOSI
SPI Serial Data I/O. MOSI is the SPI interface serial data output in master mode or serial data input in slave
mode.

25 MISO
SPI Serial Data I/O. MISO is the SPI interface serial data input in master mode or serial data output in slave
mode.

26 REGEN2
Active-Low +2.5V Linear Regulator Enable Input. Connect REGEN2 to GNDIO to enable the +2.5V linear
regulator. Connect to DVDDIO to disable the +2.5V linear regulator.

27 TDO JTAG Serial Test Data Output. TDO is the JTAG serial test, data output.

28 TMS JTAG Test Mode Select. TMS is the JTAG test mode, select input.

29 TDI JTAG Serial Test Data Input. TDI is the JTAG serial test, data input.

30 TCK JTAG Serial Test Clock Input. TCK is the JTAG serial test, clock input.

31
P0.4/

ADCCNV

Port 0 Bit 4/ADC Start Conversion Control. P0.4 is a general-purpose digital I/O with interrupt/wake-up
capability. ADCCNV is a firmware-configurable, rising or falling edge, start/convert signal used to trigger
ADC conversions. The alternative function, ADCCNV, is selected using the register bits ACNT[2:0]. When
using ADCCNV as a trigger for ADC conversion, set P0.4/ADCCNV as an input using the PD0 register. This
action prevents any unintentional interference in the SARADC operation.

32 P0.5 Port 0 Bit 5. P0.5 is a general-purpose digital I/O with interrupt/wake-up capability.

33 RESET
Reset Input/Output. Active-low input/output with internal 55kΩ pullup to DVDDIO. Drive low to reset the
MAXQ7670. The MAXQ20 µC core holds RESET low during POR and during DVDD brownout conditions.

34 DGND Digital Ground

35 XOUT
High-Frequency Crystal Output. Connect an external crystal to XIN and XOUT for normal operation, or leave
unconnected if XIN is driven with an external clock source. Leave unconnected if an external clock source
is not used.

36 XIN
H i g h- Fr eq uency C r ystal  Inp ut. C onnect an exter nal  cr ystal  or  r esonator  to X IN  and  X OU T for  nor m al  op er ati on,
or  d r i ve X IN  w i th an exter nal  cl ock sour ce. Leave unconnected  i f an exter nal  cl ock sour ce i s not used .

37 DVDD
D i g i tal  S up p l y V ol tag e. D V D D  sup p l i es i nter nal  d i g i tal  cor e and  fl ash m em or y. D V D D  i s d i r ectl y connected  to
the outp ut of the i nter nal  + 2.5V  l i near  r eg ul ator . D i sab l e the i nter nal  r eg ul ator  ( thr oug h REG EN 2)  to connect an
exter nal  sup p l y. Byp ass D V D D  to D GN D  w i th a 0.1µF cap aci tor  as cl ose as p ossi b l e to the d evi ce.

40 AVDD
Analog Supply Voltage. AVDD supplies PGA and ADC. AVDD is directly connected to the output of the
internal +3.3V linear regulator. Disable the internal regulator (via software) to connect an external supply.
Bypass AVDD to AGND with a 0.1µF capacitor as close as possible to the device.

— EP Exposed Pad. Connect EP to the ground plane.
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Detailed Description
The MAXQ7670 incorporates a 16-bit RISC arithmetic
logic unit (ALU) with a Harvard memory architecture
that addresses 64KB (32K x 16) of flash and 2048
bytes (1024 x 16) of RAM memory. This core combined
with digital and analog peripherals provide versatile
data-acquisition functions. The peripherals include up to
seven digital I/Os, a 4-wire SPI interface, a CAN 2.0B
bus, a JTAG interface, a timer, an integrated RC oscilla-
tor, two linear regulators, a watchdog timer, three
power-supply supervisors, a 10-bit 250ksps SAR ADC
with programmable-gain amplifier (PGA) and eight sin-
gle-ended or four differential multiplexed inputs. The

power-efficient MAXQ20 µC core consumes less than
1mA/MIPS. Refer to the MAXQ7670 User’s Guide for
more detailed information on configuring and program-
ming the MAXQ7670.

Analog Input Peripheral
The integrated 10-bit ADC employs an ultra-low-power
SAR-based conversion method and operates up to
250ksps with PGA = 1V/V (150.9ksps with PGA =
16V/V). The integrated 8-channel multiplexer (mux) and
PGA allow the ADC to measure eight single-ended (rel-
ative to AGND) or four fully differential analog inputs
with software-selectable input ranges through the PGA.
See Figures 3 and 4.

10-BIT ADC
250ksps

DATA
BUSPGA

1V/V OR 
16V/V
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ADCE

1 0

ADCASD

ADCBY

ACTL

TIMER 0
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CONVERSION
CONTROL
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CLOCK
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MUX
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10
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SOURCE

REFADC

P0.4/ADCCNV

AGND

AIN4
AIN3
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Figure 3. Simplified Analog Input Diagram (Eight Single-Ended Inputs)
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10-BIT ADC
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Figure 4. Simplified Analog Input Diagram (Four Fully Differential Inputs)
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The MAXQ7670 ADC uses a fully differential SAR con-
version technique and an integrated T/H (track and
hold) block to convert voltage signals into a 10-bit digi-
tal result. Both single-ended and differential configura-
tions are implemented using an analog input channel
multiplexer that supports 8 single-ended or 4 differen-
tial channels.

In single-ended mode, the mux selects from either of
the ground-referenced analog inputs AIN0–AIN7. In dif-
ferential input configuration, analog inputs are selected
from the following pairs: AIN0/AIN1, AIN2/AIN3,
AIN4/AIN5, and AIN6/AIN7. Table 1 shows the single-
ended and differential input configurations possible for
the ADC mux.

Analog Input Track and Hold
A SAR conversion in the MAXQ7670 has different T/H
cycles depending on whether a gain of 1 (bypass) or a
gain of 16 (PGA enabled) is selected.

Gain = 1V/V
In gain = 1V/V, the conversion has a two-stage T/H
cycle. In track mode, a positive input capacitor con-
nects to the signal channel. A negative input capacitor
connects to the reference channel. After the T/H enters
hold mode, the difference between the signal and the
reference channel is converted to a 10-bit value. This
two-stage cycle takes 16 SARCLKs to complete.

Gain = 16V/V
In gain = 16V/V, the conversion has a three-stage T/H
cycle: amplification, ADC track, and ADC hold. First,
the PGA tracks the selected input and reference sig-
nals. The PGA amplifies the difference between the two
signals and holds the result for the next stage, ADC
track. The ADC tracks and converts the PGA result into
a 10-bit value. The SAR operation itself does not
change irrespective of the chosen gain. This three-
stage cycle takes 26.5 SARCLKs to complete. Figure 5
shows the conversion timing differences between gain
= 1V/V and gain = 16V/V.

SAR CHANNEL
SELECT

(REGISTER
ACNT[14:11])

SIGNAL CHANNEL
INTO ADC

REFERENCE
CHANNEL INTO

ADC
MEASUREMENT TYPE

0000 AIN0 AGND Single-ended measurement on AIN0

0001 AIN1 AGND Single-ended measurement on AIN1

0010 AIN2 AGND Single-ended measurement on AIN2

0011 AIN3 AGND Single-ended measurement on AIN3

0100 AIN4 AGND Single-ended measurement on AIN4

0101 AIN5 AGND Single-ended measurement on AIN5

0110 AIN6 AGND Single-ended measurement on AIN6

0111 AIN7 AGND Single-ended measurement on AIN7

1000 — — Reserved

1001 — — Reserved

1010 AIN0 AIN1 AIN0/AIN1

1011 AIN2 AIN3 AIN2/AIN3

1100 AIN4 AIN5 AIN4/AIN5

1101 AIN6 AIN7 AIN6/AIN7

1110 — — Reserved

1111 — — VCIM differential zero offset trim

Table 1. ADC Mux Input Configurations
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Input Impedance
The input-capacitance charging rate determines the
time required for the T/H to acquire an input signal. The
required acquisition time lengthens with the increase of
the input signals source resistance. Any source below
5k�< does not significantly affect the ADC’s perfor-
mance. A high-impedance source can be accommo-
dated by placing a 1µF capacitor between the input
channel and AGND. The combination of analog-input
source impedance and the capacitance at the analog
input creates an RC filter that limits the analog-input
bandwidth.

Controlling ADC Conversions
Use the following methods to control the ADC conver-
sion timing:

1) Software register bit control

2) Continuous conversion

3) Internal timer (T0)

4) External input through ADCCNV

Refer to the MAXQ7670 User’s Guide for more detailed
information on the ADC and mux.

POR and Brownout
The MAXQ7670 operates from a single, external +5V
supply connected to the DVDDIO. DVDDIO is the sup-
ply rail for the digital I/O and the supply input for both
integrated linear regulators. The +3.3V linear regulator
powers AVDD, while the +2.5V linear regulator powers
DVDD. Alternatively, connect REGEN2 to DVDDIO and
apply external power supplies to AVDD and DVDD.

Power supplies DVDDIO, DVDD, and AVDD each
include a brownout monitor that alerts the µC through
an interrupt when the corresponding supply voltages
drop below a defined threshold. This condition is gen-
erally referred to as brownout interrupt (BOI). Enable
BOI by setting the VABE, VDBE, and VIBE bits in the

APE register. By continually checking for low supply
voltages, appropriate action can be taken for brownout
conditions.

Startup Using Internal Regulators
Once the +5V DVDDIO supply reaches approximately
1.25V, the +2.5V linear regulator turns on and DVDD
begins ramping. Between the DVDD levels of 1V and
the reset threshold, the DVDD monitor holds RESET
low. DVDD releases RESET after reaching the reset
threshold. The MAXQ7670 jumps to the reset vector
location (8000h in the utility ROM). During this time,
DVDD finishes ramping to its nominal voltage of +2.5V.

During this POR time, the software-enabled +3.3V lin-
ear regulator remains off. Turn on the +3.3V linear regu-
lator after the MAXQ7670 has completed its bootup
routines and is running application code. To turn on the
+3.3V regulator, set the LRAPD bit in the APE register
to 0. The AVDD supply begins ramping to its nominal
voltage of +3.3V.

Brownout Detectors
The MAXQ7670 features brownout monitors for the +5V
DVDDIO, +3.3V AVDD, and +2.5V DVDD power sup-
plies. When enabled, these monitors generate interrupts
when DVDDIO, AVDD, or DVDD fall below their respec-
tive brownout thresholds. Monitoring the supply rails
alerts the µC to brownout conditions so appropriate
action can be taken. Under normal conditions the DVDDIO
brownout monitor signals a falling +5V supply before
the DVDD or AVDD brownout monitors indicate that the
+2.5V or +3.3V are falling. The exceptions to this condi-
tion are:

� If either DVDD or AVDD are externally powered and
the source of power is removed

� If there is some type of device failure that pulls the reg-
ulator outputs low without affecting the +5V DVDDIO
supply

SAR CYCLE
PGA = 1V/V

SAR CYCLE 
PGA = 16V/V

SAR TRACK HOLD AND SAR CONVERT

PGA TRACK PGA HOLD, SAR TRACK HOLD AND SAR CONVERT

3 SCLK 13 SCLK 

7.5 SCLK 6 SCLK 13 SCLK

Figure 5. Conversion Timing Differences Between Gain = 1V/V and Gain = 16V/V
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The DVDD reset supervisor resets the MAXQ7670 when
the +2.5V DVDD falls below the reset threshold. The
processor remains in reset until DVDD returns above
the reset threshold. The µC does not execute com-
mands in reset mode. See Figure 6 for the µC response
to DVDD brownout and reset.

Refer to the MAXQ7670 User’s Guide for detailed pro-
gramming information, and a more thorough descrip-
tion of POR and brownout behavior.

Internal 3.3V Linear Regulator
The integrated 3.3V 50mA linear regulator or an exter-
nal 3.3V supply powers AVDD. The integrated 3.3V reg-
ulator is inactive upon power-up. Enable the integrated
regulator with software programming after power-up.
When using an external supply, connect a regulated
3.3V supply to AVDD after applying DVDDIO.

Internal 2.5V Linear Regulator
The integrated 2.5V 50mA linear regulator or an exter-
nal 2.5V supply applied at DVDD powers DVDD.
Connect REGEN2 to GNDIO to enable the integrated
regulator. Connect REGEN2 to DVDDIO to use an
external supply. When using an external supply, con-
nect a regulated 2.5V supply to DVDD after applying
DVDDIO.

DVDDIO Current Requirements
Both internal linear regulators are capable of supplying
up to 50mA each. When using the regulators to power
AVDD and DVDD and to provide power to external
devices, make sure DVDDIO’s power input can source
a current greater than the sum of the MAXQ7670 sup-
ply current and the load currents of the two regulators.

DGND

NOMINAL
DVDD (+2.5V)

BROWNOUT
RESET
(BOR)

+2.38V

INTERNAL RESET
BOR STATE

RESET OUTPUT

+2.25V

BROWNOUT
INTERRUPT

(BOI)

DVLVL FLAG
(ASR[14])

DVBI FLAG
(ASR[4])

FLAG ARBITRARILY
CLEARED BY µC

VDBE BIT SET BY µC 

DVDD BROWNOUT
INTERRUPT

THRESHOLD RANGE

Figure 6. DVDD Brownout and Reset Behavior
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REGISTER BIT
REGISTER

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
— — — — AP (4 Bits)

AP
0 0 0 0 0 0 0 0

CLR IDS — — — MOD2 MOD1 MOD0
APC

0 0 0 0 0 0 0 0
Z S — GPF1 GPF0 OV C E

PSF
1 0 0 0 0 0 0 0
— — CGDS — — — INS IGE

IC
0 0 0 0 0 0 0 0

IMS — IM5 IM4 IM3 IM2 IM1 IM0
IMR

0 0 0 0 0 0 0 0
TAP — CDA1 CDA0 UPA ROD PWL —

SC
1 0 0 0 0 0 s* 0

IIS — II5 II4 II3 II2 II1 II0
IIR

0 0 0 0 0 0 0 0
XT — RGMD STOP SWB PMME CD1 CD0

CKCN
s* 0 s* 0 0 0 0 1

POR EWDI WD1 WD0 WDIF WTRF EWT RWT
WDCN

s* s* 0 0 0 s* s* 0
A[n] (16 Bits)

A[n] (0..15)
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PFX[n] (16 Bits)
PFX[n] (0..15)

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
IP (16 Bits)

IP
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
— — — — — — — — — — — — SP (4 Bits)

SP
0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1

IV (16 Bits)
IV

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
LC[0] (16 Bits)

LC[0]
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

LC[1] (16 Bits)
LC[1]

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
OFFS (8 Bits)

OFFS
0 0 0 0 0 0 0 0

— — — — — — — — — — — WBS2 WBS1 WBS0 SDPS1 SDPS0
DPC

0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0
GR.15 GR.14 GR.13 GR.12 GR.11 GR.10 GR.9 GR.8 GR.7 GR.6 GR.5 GR.4 GR.3 GR.2 GR.1 GR.0

GR
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

GR.7 GR.6 GR.5 GR.4 GR.3 GR.2 GR.1 GR.0
GRL

0 0 0 0 0 0 0 0
BP (16 Bits)

BP
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

GR.7 GR.6 GR.5 GR.4 GR.3 GR.2 GR.1 GR.0 GR.15 GR.14 GR.13 GR.12 GR.11 GR.10 GR.9 GR.8
GRS

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GR.15 GR.14 GR.13 GR.12 GR.11 GR.10 GR.9 GR.8

GRH
0 0 0 0 0 0 0 0

GR.7 GR.7 GR.7 GR.7 GR.7 GR.7 GR.7 GR.7 GR.7 GR.6 GR.5 GR.4 GR.3 GR.2 GR.1 GR.0
GRXL

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
FP (16 Bits)

FP
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

DP[0] (16 Bits)
DP[0]

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DP[1] (16 Bits)

DP[1]
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Table 3. System Register Bit and Reset Values

*Bits indicated by an "s" are only affected by a POR and not by other forms of reset. These bits are set to 0 after a POR. Refer to the
MAXQ7670 User’s Guide for more information.


