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Processor with FPU for Industrial and loT

Benefits and Features

General Description

In the Darwin family, the MAX32670 is an ultra-low-power,
cost-effective, high-reliability 32-bit microcontroller en-
abling designs with complex sensor processing without
compromising battery life. It combines a flexible and ver-
satile power management unit with the powerful Arm®
Cortex®-M4 processor with a floating point unit (FPU). It
also offers legacy designs an easy and cost-optimal up-
grade path from 8- or 16-bit microcontrollers.

The device integrates 384KB (376KB user) of flash mem-
ory and 160KB of SRAM to accommodate application and
sensor code. Additional features, such as the two win-
dowed watchdog timers with fully flexible and independent
clocking, have been added to further enhance reliable
operation. Brown-out detection ensures proper operation
during power-down/power-up events and unexpected sup-
ply transients.

Multiple high-speed peripherals such as 3.4MHz 12C,
50MHz SPI, and UARTs maximize communication band-
width. In addition, a low-power UART is available for oper-
ation in the lowest-power sleep modes to facilitate wake-
up on activity without any loss of data. A total of six timers
with 1/O capability are provided, including two low-pow-
er timers to enable pulse counting, capture/compare, and
PWM generation in the lowest-power sleep modes. All of
this capability is packaged in a tiny form factor: 5mm x
5mm, 40-pin TQFN-EP or 1.75mm x 2.50mm, 24-bump
WLP.

Applications

Smart Sensor Controller
Industrial Sensors

Optical Communication Modules
Secure Radio Modem Controller
Battery-Powered Medical Devices
System Housekeeping Controller
Algorithm Coprocessor

Ordering Information appears at end of data sheet.

Arm and Cortex are registered trademarks of Arm Limited
(or its subsidiaries) in the US and/or elsewhere.

CoreMark is a registered trademark of EEMBC.

Motorola is a registered trademark of Motorola Trademark
Holdings, LLC.

High-Efficiency Microcontroller for Low-Power, High-

Reliability Devices

* Arm Cortex-M4 Core with FPU up to 100MHz

» 384KB (376KB User) of Flash Memory

+ 160KB SRAM, Optionally Preserved in Lowest
Power Modes

+ 16KB Unified Cache

* Dual- or Single-Supply Operation
+ Ultra-Low 0.9V to 1.1V VcoRrg Supply Voltage
* Internal LDO Operation from 1.7V to 3.6V Single

Supply

Flexible Clocking Schemes

+ Internal High-Speed 100MHz Oscillator

* Internal Low-Power 7.3728MHz and Ultra-Low-
Power 80kHz Oscillators

* 16MHz to 32MHz Oscillator (External Crystal
Required)

+ 32.768kHz Oscillator (External Crystal Required)

» External Clock Input for the Core

» External Clock Input for the LPUART and LPTMR

Power Management Maximizes Uptime for Battery

Applications

* 44puA/MHz ACTIVE Mode at 0.9V up to 12MHz

* 50uA/MHz ACTIVE Mode at 1.1V up to 100MHz

* 2.6puA Maximum Memory Retention Current in
BACKUP Mode at Vpp = 1.8V

+ 350nA Ultra-Low-Power RTC at Vpp = 1.8V

+ Wake from LPUART or LPTMR

Optimal Peripheral Mix Provides Platform Scalability
Up to 31 General-Purpose I/O Pins

Up to Three SPI Controller/Target (up to 50MHz)
Up to Three 4-Wire UART

Up to One Low-Power UART (LPUART)

Up to Three I12C Controller/Target 3.4Mbps High
Speed

8-Channel Standard DMA Controller

Up to Four 32-Bit Timers (TMR)

Up to Two Low-Power 32-Bit Timers (LPTMR)
Two Windowed Watchdog Timers

Up to One I2S Controller/Target for Digital Audio

Robust Security and Reliability

UART ROM Bootloader

True Random Number Generator (TRNG)

AES 128/192/256 Hardware Acceleration Engine
Secure Nonvolatile Key Storage

32-Bit CRC Acceleration Engine

Wide, -40°C to +105°C Operating Temp Range
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Absolute Maximum Ratings

(All voltages with respect to Vgg, unless otherwise noted.)..........
VG ORE «+vveeveermeenteerueanreaaesieesaeesseetesaesaeesneeneeeneens -0.3V to +1.21V
..-0.3V to +3.63V
............. -0.2V to VcoreV
-0.3Vto Vpp + 0.3V

Total Current into All GPIO Combined (SinK) ........cccccce.. 100mA
VGG i ... 100mA
Output Current (sink) by Any GPIO Pin.......ccccevvcvveeiieenn. 25mA
Output Current (source) by Any GPIO Pin .......cccoceveeenee. -25mA

for Industrial and loT

Continuous Package Power Dissipation 40 TQFN-EP (multilayer
board) Ta = +70°C (derate 35.7mW/°C  above
F70°%C) et 2857.10mwW
Continuous Package Power Dissipation 24 WLP (multilayer
board) Tp = +70°C (derate 18.85mW/°C above +70°C)..1.51mW
Operating Temperature Range -40°C to +105°C
Storage Temperature Range ............... -65°C to +125°C
Soldering Temperature (reflow) .......cccccooveeeiiiieeevcieeene +260°C

Note: No device pin can exceed +3.6V. All voltages with respect to Vgg, unless otherwise noted.

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.

Package Information

24 WLP
Package Code W241A2+1
Outline Number 21-100625

Land Pattern Number

Refer to Wafer-Level Packaging (WLP) and Its Applications

Thermal Resistance, Four-Layer Board:

Junction to Ambient (84)

53.04°C/W

Junction to Case (8,¢) N/A

PIN A1 INDICATOR ———» +

ROOT PART NUMBER ———p»
DATE CODE (YYWW) AND DIE REVISION ([) ———»
ASSEMBLY LOTNUMBER ——p» |  ###8&

TOP VIEW

MAX32670B
Yyww

Figure 1. Example 24 WLP Top Marking

40 TQFN-EP
Package Code T4055+1
Outline Number 21-0140
Land Pattern Number 90-0016
Thermal Resistance, Single-Layer Board:
Junction to Ambient (64) 45°C/W
Junction to Case (6,¢c) 2°C/W
Thermal Resistance, Four-Layer Board:
Junction to Ambient (64) 28°C/W
Junction to Case (6,¢c) 2°C/W

www.analog.com
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LOGO ——»

ROOT PART NUMBER ——»
DATE CODE (YYWW) AND DIE REVISION ([f) ————
ASSEMBLY LOT NUMBER —— =

PIN 1 INDICATOR ——»

TOP VIEW

&

MX32670
YYWW[
i8S
+

Figure 2. Example 40 TQFN-EP Top Marking

For the latest package outline information and land patterns (footprints), go to the Package Index on the Analog Devices
website. Note that a “+”, ‘#”, or " in the package code indicates RoHS status only. Package drawings may show a

different suffix character, but the drawing pertains to the package regardless of RoHS status.

Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a
four-layer board. For detailed information on package thermal considerations, refer to Thermal Characterization of IC

Packages.

Electrical Characteristics

(All specifications and characteristics apply across the entire operating conditions range unless otherwise noted.)

PARAMETER SYMBOL | CONDITIONS | MIN TYP MAX | UNITS
POWER / BOTH SINGLE-SUPPLY OPERATION AND DUAL-SUPPLY OPERATION (See Bypass Capacitor
Recommendations.)

Decay time of the Vpp supply from
Supply Voltage Vbp VDD_RST(MIN) to 1.47V must be greater 1.71 1.8 3.63 V
than 100us
OVR =[00] 0.855 0.9 0.945
Dual-supply OVR = [01] 0.95 10 1.05 v
operation
Supply Voltage, Core VCORE Default OVR = [10] 1.045 1.1 1.155
No power supply connection for single- .
supply operation
. Monitors Vpp 1.58 1.71
Power-Fail Reset v - - \Y
Voltage RST Monltqrs VcoRE during dual-supply 0.77 0.845
operation
Monitors Vpp 1.4
Power-on-Reset Voltage VPOR Monitors VcoRrg during dual-supply 0.58 v
operation ’

www.analog.com
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Electrical Characteristics (continued)
(All specifications and characteristics apply across the entire operating conditions range unless otherwise noted.)

PARAMETER | sYmBOL | CONDITIONS | MmN TYP  MAX | UNITS
POWER / SINGLE-SUPPLY OPERATION (Vpp ONLY) (See Bypass Capacitor Recommendations.)
OVR = [10],
internal regulator
. setto 1.1V, 57.5

Dynamic, IPO fSYS_CLK(MAX) =

enabled, total 100MHz

current into Vpp _

pin, Vpp =3.3V, ﬁ;/esngl[?;éhlator

CPU in ACTIVE setto 1.0V, 557

mode, executing £ _
CoreMark®, inputs 5%ﬁH§LK(MAX) =
tied to Vgg or Vpp,

outputs source/sink | OVR =[00],

OmA internal regulator
set to 0.9V, 52.2
fsys cLkmax) =
12MHz
OVR =[10],
internal regulator
. setto 1.1V, 56.9
Dynamic, IPO fsys CLK(MAX) =
enabled, total 100MHz
cyrrent |nt_o Vbbb OVR = [01],
Vpp Current ACTIVE ggu\ﬁﬁaégls\é internal regulator
Mode Ibp_pacTs mode, executing setto 1.0V, 55.3 WAMHz

i fSys cLK(MAX) =
QoreMark, inputs 50MHAz
tied to Vgg or Vpp,
outputs source/sink | OVR =[00],

0mA internal regulator
setto 0.9V, 52
fsys_cLkMmax) =
12MHz
OVR =[10],
internal regulator
setto 1.1V, 43
Dynamic, IPO fsys CLK(MAX) =
enabled, total 100MHz
current into Vpp OVR = [01]
g;uvlﬁaa%s\é internal regulator
set to 1.0V, 40.7

mode, executing £ -

while(1), inputs tied | ;SYS_CLK(MAX)
50MHz

to Vgg or Vpp,

outputs source/sink | OVR =[00],

OmA internal regulator

set to 0.9V, 37.5

fsys_cLK(MAX) =

12MHz
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Electrical Characteristics (continued)

(All specifications and characteristics apply across the entire operating conditions range unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
OVR =[10],
internal regulator
setto 1.1V, 42.4
Dynamic, IPO fsys CLK(MAX) =
enabled, total 100MHz
current into Vpp OVR = [01]
gguv.ﬁ%m\é internal regulator
. set to 1.0V, 40.5
mode, executing . _
while(1), inputs tied S%ﬁHCLK(MAX) -
z
to Vgg or Vpp,
outputs source/sink | OVR =[00],
OmA internal regulator
set to 0.9V, 38.2
fSys_cLK(MAX) =
12MHz
OVR =[10],
internal regulator
setto 1.1V. See 735
Fixed, IPO Temperature
enabled, total Variance.
current into Vpp OVR = [01]
Fé':;yUV_DD =3.3V, internal regulator
in ACTIVE
set to 1.0V. See 659
mode OMHz Temperature
execution, inputs Variance
tied to Vgg or Vpp, |—
outputs source/sink | OVR =[00],
0mA internal regulator
set to 0.9V. See 563
Temperature
Variance.
IDD_FACTS OVR = [10] HA
internal regulator
setto 1.1V. See 754
Fixed, IPO Temperature
enabled, total Variance.
current into Vpp OVR = [01]
gguvllr?%&l‘lls\é internal regulator
set to 1.0V. See 663
mode OMHz Temperature
execution, inputs Variance
tied to Vgg or Vpp, |—
outputs source/sink | OVR =[00],
0mA internal regulator
set to 0.9V. See 538
Temperature
Variance.

www.analog.com
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Electrical Characteristics (continued)
(All specifications and characteristics apply across the entire operating conditions range unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

OVR = [10],

internal regulator

Dynamic, IPO setto 1.1V, 30
) : )

enabled, total SYS_CLK(MAX)

current into Vpp 100MHz

pin, Vpp = 3.3V, OVR =[01],

CPU in SLEEP internal regulator

mode, standard set to 1.0V, 28.8
DMA with two fSys_CLK(MAX) =

channels active, 50MHz

or Vpp, outputs internal re
- gulator
source/sink OmA setto 0.9V, 28.0

fsys_cLK(MAX) =
12MAz

OVR = [10],

internal regulator

Dynamic, IPO setto 1.1V, 36.4
: ; _

enabled, total SYS_CLK(MAX)

current into Vpp 100MHz

pin, Vpp = 1.8V, | OVR =[01],

CPU in SLEEP internal regulator
\IaggeCurrent SLEEP IbD DsLps | mode, standard setto 1.0V, 28.5 MA/MHz
B DMA with two fSys CLK(MAX) =
channels active, 50MHz

inputs tied to Vgg OVR = [00]
or Vpp, outputs internal regulator

source/sink OmA setto 0.9V, 28.1
fsys_cLKMAX) =
12MHz
OVR =[10],
internal regulator
_ setto 1.1V, 13.4
Dynamic, IPO fsys CLK(MAX) =
enabled, total 100MHz
current into Vpp _
: . OVR = [01],
pin, Vpp = 3.3V, :
mode, DMA fSYS CLK(MAX) = |
disabled, inputs 50MHAz

tied to Vgg or Vpp,
outputs source/sink | OVR =[00],
OmA internal regulator
set to 0.9V, 10.6
fSys CLK(MAX) =
12MHz
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Electrical Characteristics (continued)
(All specifications and characteristics apply across the entire operating conditions range unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
OVR =[10],
internal regulator
setto 1.1V, 14.6
Dynamic, IPO fsys_cLKk(MAX) =
enabled, total 100MHz

current into Vpp

. _ OVR = [01],

QEUYE%[QE?DV internal regulator

mode. DMA set to 1.0V, 1.7
oablad fSys_CLK(MAX) =

disabled, inputs 50MF>

tied to Vgg or Vpp,
outputs source/sink | OVR =[00],

OmA internal regulator
set to 0.9V, 10.5

fsys_cLK(MAX) =
12MAz

OVR =[10],

internal regulator
setto 1.1V. See 735
Fixed, IPO Temperature

enabled, total Variance.
current into Vpp OVR = [01],

pin, Vpp = 3.3V, internal regulator
CPU in SLEEP setto 1.0V. See 659
mode, inputs tied to | Temperature
Vgg or Vpp, Variance.
outputs source/sink -

OmA OVR = [00],

internal regulator
set to 0.9V. See 563
Temperature
Variance.

IDD_FSLPS OVR = [10] HA

internal regulator
setto 1.1V. See 754

Fixed. IPO Temperature

enabled, total Variance.
current into Vpp OVR = [01],

pin, Vpp = 1.8V, internal regulator
CPU in SLEEP setto 1.0V. See 633
mode, inputs tied to | Temperature
Vgs or Vpp, Variance.
outputs source/sink [ q\/R = [00]
OmA internal regulator
setto 0.9V. See 538
Temperature
Variance.
Vpp = 3.3V. See
Standby state with | Temperature 4.0
Vpp Fixed Current, | full data retention Variance. A
DEEPSLEEP Mode DD_FDSLPS | and 160KB SRAM | vpp = 1.8V. See H
retained Temperature 3.7
Variance.
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Electrical Characteristics (continued)
(All specifications and characteristics apply across the entire operating conditions range unless otherwise noted.)

for Industrial and loT

PARAMETER

SYMBOL

CONDITIONS

MIN

TYP MAX UNITS

Vpp Fixed Current,
BACKUP Mode

IDD_FBKUS

Vpp = 3.3V, RTC
disabled

0KB SRAM
retained, retention

regulator disabled.

See Temperature
Variance.

0.38

20KB SRAM
retained. See

Temperature
Variance.

1.08

40KB SRAM
retained. See

Temperature
Variance.

1.4

80KB SRAM
retained. See

Temperature
Variance.

1.9

160KB SRAM
retained. See

Temperature
Variance.

2.8

Vpp = 1.8V, RTC
disabled

0KB SRAM
retained, retention

regulator disabled.

See Temperature
Variance.

uA

0.15

20KB SRAM
retained. See

Temperature
Variance.

0.86

40KB SRAM
retained. See

Temperature
Variance.

1.2

80KB SRAM
retained. See

Temperature
Variance.

1.7

160KB SRAM
retained. See

Temperature
Variance.

2.58

Vpp Fixed Current,
STORAGE Mode

IDD_FSTOS

Vpp = 3.3V. See Temperature Variance.

0.3

Vpp = 1.8V. See Temperature Variance.

A
0.11 !

SLEEP Mode Resume
Time

tsLP_ONS

Time from power mode exit to execution

of first instruction

2.1 us
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MAX32670

High-Reliability, Ultra-Low-Power Microcontroller
Powered by Arm Cortex-M4 Processor with FPU
for Industrial and loT

Electrical Characteristics (continued)

(All specifications and characteristics apply across the entire operating conditions range unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
fast_wk_en = 1, time from power mode 89
DEEPSLEEP Mode exit to execution of first instruction
R Ti tbsL_oNs — ps
esume lime fast_wk_en = 0, time from power mode
. . S - 129
exit to execution of first instruction
BACKUP Mode Resume t Time from power mode exit to execution 125 ms
Time BKU_ONS of first instruction ’
STORAGE Mode t Time from power mode exit to execution 15 ms
Resume Time STO_ONS of first instruction ’
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MAX32670

High-Reliability, Ultra-Low-Power Microcontroller
Powered by Arm Cortex-M4 Processor with FPU

Electrical Characteristics (continued)

(All specifications and characteristics apply across the entire operating conditions range unless otherwise noted.)

for Industrial and loT

PARAMETER | symBoL | CONDITIONS | MmN TYP MAX | UNITS
POWER / DUAL-SUPPLY OPERATION (Vpp AND VcoRE) (See Bypass Capacitor Recommendations.)
OVR = [10], Vcore
Dynamic, IPO - 1.1V, ~ 56.7
enabled, total SYS_CLK(MAX) =
current into Vcore 100MHz
pin, CPU in OVR = [01], VCORE
ACTIVE mode, =1.0v, 55.3
executing fSys_CLK(MAX) = '
CoreMark, inputs 50MHz
tied to Vss or Vpp, | oyr =001 v
outputs source/sink | _ 5 gy/ [00]. Veore
OmA f o _ 489
SYS_CLK(MAX) =
| 12MHz AMH
z
CORE_DACTD OVR = [10]. Voore M
=11V,
Dynamic, IPO fsys_CLK(MAX) = 42.2
enabled, total 100MHz
cyrrent |nt.o VCORE OVR = [01], VCORE
pin, CPU in =10V
ACTIVE mode, fSYé C’LK(MAX) _ 40.5
9xecut|pg while(1), 50MF>
inputs tied to Vgg
or Vpp, outputs OVR =[00], VcORE
Vv c t source/sink 0OmA =0.9v, 35.7
CORE Lurrent, f = '
ACTIVE Mode 182Y|\ﬁH§LK(MAX)
OVR =[10], VcorE
=1.1V. See 311
Fixed, IPO Temperature
enabled, total Variance.
cgrrent |nt_o VCORE OVR = [01], VCORE
pin, CPU in =1.0V. See
Icore FAacTD | ACTIVE mode o 209 pA
B OMHz execution, —P—Ce”? erailre
. . ariance.
inputs tied to Vgg
or Vpp, outputs OVR =[00], Vcore
source/sink 0OmA =0.9V. See 106
Temperature
Variance.
Dynamic, IPO OVR =[10],
enabled, total fsys_CLK(MAX) = 0.449
current into Vpp 100MHz
pin, Vpp = 3.3V, -
| CPU in ACTIVE ?VR [01], - 0.457 A/MHz
DD_DACTD | mode, executing S%ﬁHgLK(MAX) ’ H
CoreMark, inputs
tied to Vgg or Vpp, | OVR =[00],
outputs source/sink fSYS_CLK(MAx) = 0.473
OmA 12MHz
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MAX32670 High-Reliability, Ultra-Low-Power Microcontroller
Powered by Arm Cortex-M4 Processor with FPU

for Industrial and loT

Electrical Characteristics (continued)
(All specifications and characteristics apply across the entire operating conditions range unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Dynamic, IPO OVR =[10],
enabled, total fsys_cLK(MAX) = 0.209
current into Vpp 100MHz
pin, Vpp = 1.8V, -
CPU in ACTIVE ?VR (011, - 0.214
mode, executing S%ﬁﬂgLK(MAX) ’
CoreMark, inputs
tied to Vgg or Vpp, | OVR =[00],
outputs source/sink fSYS_CLK(MAX) = 0.233
OmA 12MHz
Dynamic, IPO OVR =[10],
enabled, total fSys_CLK(MAX) = 0.448
current into Vpp 100MHz
pin, Vpp = 3.3V, -
CPU in ACTIVE ?VR (011, - 0.456
mode, executing S%ﬁHgLK(MAX) ’
while(1), inputs tied
to Vss or Vpp, OVR =[00],
outputs source/sink fSYS_CLK(MAx) = 0.474
OmA 12MHz
Dynamic, IPO OVR =[10],
enabled, total fsys_cLK(MAX) = 0.207
current into Vpp 100MHz
pin, Vpp = 1.8V, -
CPU in ACTIVE ?VR (011, - 0.214
mode, executing S%ﬁﬂgLK(MAX) ’
while(1), inputs tied
to Vgs or Vpp, OVR =[00],
outputs source/sink fSYS_CLK(MAX) = 0.226
OmA 12MHz
OVR =[10], VcORE
Fixed, IPO =T1-1V- Stee 391
enabled, total %w
current into Vpp Vanance.
pin, Vpp = 3.3V, OVR = [01], VCORE
CPU in ACTIVE =1.0V. See 390
mode OMHz Temperature
execution, inputs Variance.
tied to Vggs or Vpp, -
outputs source/sink S\(;RS;V [ggt Veore
OmA o 387
IDD_FACTD Temperature HA
Variance.
Fixed, IPO OVR =[10], VcoRE
enabled, total =1.1V. See
. 372
current into Vpp Temperature
pin, Vpp = 1.8V, Variance.
CPU in ACTIVE
mode OMHz OVR = [01], VCORE
execution, inputs =1.0V. See 372
tied to Vss or Vpp, | Temperature
outputs source/sink | \/ariance.
OmA
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MAX32670

High-Reliability, Ultra-Low-Power Microcontroller
Powered by Arm Cortex-M4 Processor with FPU

Electrical Characteristics (continued)

(All specifications and characteristics apply across the entire operating conditions range unless otherwise noted.)

for Industrial and loT

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
OVR =[00], Vcore
=0.9V. See 369
Temperature
Variance
OVR =[10], VcorE
Dynamic, IPO - 1.1V, ~ 29.8
enabled, total SYS_CLK(MAX) =
current into Voorg | 100MHZz
pin, CPU in SLEEP | OVR = [01], VCORE
mode, standard =1.0V, 28.7
DMA with two fSYs_CLK(MAX) = ’
channels active, 50MHz
inputs tied to Vgg VR = v
or Vpp, outputs SO oV [00). Veore
source/sink OmA f - _ 26.3
SYS_CLK(MAX) =
| 12MHz AMH
z
CORE_DSLPD OVR = [10], Veore H
. -1V, 13.0
DynamlC, IPO fSYS CLK(MAX) = :
enabled, total 100MHz
gurrent |nt_o VCORE OVR = [01], VCORE
pin, CPU in SLEEP | ~
Vcoreg Current, SLEEP mode. DMA =1.0V, 117
Mode disabled, inputs | 'SYS_CLK(MAX) =
tied to Vgg or Vpp,
outputs source/sink | OVR =[00], Vcore
OmA =0.9vV, 9.0
fsys_cLKMAX) = '
12MHz
OVR [10], VCORE =
1.1V. See 311
Fixed, IPO —"—Ce”? erare
enabled, total vanance.
currentinto Vcore | OVR [01], VCORE =
| pin, CPU in SLEEP | 1.0V. See 209 A
CORE_FSLPD | mode, inputs tied to | Temperature H
Vgs or Vpp, Variance.
glrﬁg\uts source/sink [yr [00], VCORE =
0.9V. See 106
Temperature
Variance.
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MAX32670

High-Reliability, Ultra-Low-Power Microcontroller
Powered by Arm Cortex-M4 Processor with FPU
for Industrial and loT

Electrical Characteristics (continued)

(All specifications and characteristics apply across the entire operating conditions range unless otherwise noted.)

Temperature
Variance.

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
OVR =[10], Vcore
Dynamic, IPO =1.1V,
enabled, total fsys cLk(MAXx) = 0.001
current into Vpp 100MHz
pin, Vpp = 3.3V, _
CPU in SLEEP 8\1/%\7 [01). Veore
mode, standard . o _ 0.001
DMA with two SYS _CLK(MAX) =
. 50MHz
channels active,
inputs tied to Vgg | OVR =[00], Vcore
or Vpp, outputs =0.9V, 0.001
source/sink OmA fsys _cLk(MAX) = '
| 12MHz A/MHz
DD_DSLPD OVR = [10]. Voore M
Dynamic, IPO =1.1V,
enabled, total fsys_cLK(MAX) = 0.001
current into Vpp 100MHz
pin, Vpp = 1.8V, _
CPU in SLEEP 8\1/%\; [01]. Veore
mode, standard fava _ 0.001
DMA with two SYS_CLK(MAX) =
) 50MHz
channels active,
inputs tied to Vgg | OVR =[00], Vcore
or Vpp, outputs =0.9v, 0.001
source/sink OmA fSys_CLK(MAX) = '
Vpp Current, SLEEP 12MHz
Mode OVR =[10], Vcore
_ =1.1V. See 391
Fixed, IPO Temperature
enabled, total Variance.
cgrrent int_o Vbp OVR = [01], VCORE
pin, Vpp =33V, | _4 ov. See
CPUin SLEEP Ter;vgérature 390
mode, inputs tied to Vari
variance.
Vgs or Vpp,
outputs source/sink | OVR =[00], Vcore
OmA =0.9V. See 387
Temperature
| Variance. A
DD_FSLPD OVR = [10], Voore H
=1.1V. See 372
Fixed, IPO Temperature
enabled, total Variance.
cyrrent |nt_o Vbbb OVR = [01], VCORE
pin, Vpp = 1.8V, =1.0V. See
CPU in SLEEP Ter.n érature 372
mode, inputs tied to V_b
variance.
Vgs or Vpp,
outputs source/sink | OVR =[00], Vcorg
OmA =0.9V. See 369
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MAX32670

High-Reliability, Ultra-Low-Power Microcontroller
Powered by Arm Cortex-M4 Processor with FPU

Electrical Characteristics (continued)
(All specifications and characteristics apply across the entire operating conditions range unless otherwise noted.)

for Industrial and loT

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Vpp = 3.3V, Vcore = 1.1V. See 105
Temperature Variance. '
Vpp = 3.3V, Vcore = 0.855V. See 4
Vcore Fixed Current, ICORE_FDSLP Temperature Variance. UA
DEEPSLEEP Mode D Vpp = 1.8V, Vcore = 1.1V. See 105
Temperature Variance. '
Vpp = 1.8V, Vcorg = 0.855V. See 4
Temperature Variance.
Vpp = 3.3V, Vcore = 1.1V. See 0.36
Temperature Variance. ’
Vpp = 3.3V, Vcorg = 0.855V. See 0.36
Vpp Fixed Current, | Temperature Variance. ’ A
DEEPSLEEP Mode DD_FDSLPD Iy, =4 8V, Voore = 1.1V. See 0149 H
Temperature Variance. ’
Vpp = 1.8V, Vcorg = 0.855V. See 0.149
Temperature Variance. :
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MAX32670 High-Reliability, Ultra-Low-Power Microcontroller
Powered by Arm Cortex-M4 Processor with FPU
for Industrial and loT

Electrical Characteristics (continued)
(All specifications and characteristics apply across the entire operating conditions range unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Vpp = 3.3V,
Vcore = 1.1V. See 0.3

Temperature
Variance.

Vpp = 3.3V,
VcoRe = 0.855V.
0KB SRAM See Temperature
retained, RTC Variance.
disabled, retention Vpp = 1.8V,

regulator disabled | Voorg = 1.1V. See

Temperature
Variance.

Vpp = 1.8V,
Vcorg = 0.855V.

See Temperature
Variance.

Vpp = 3.3V,
VcoRre = 1.1V. See

Temperature
Variance.

Vpp = 3.3V,
Vcore = 0.855V.

See Temperature
20KB SRAM Variance.

retained with RTC uA
disabled Vpp = 1.8V,
Vcore = 1.1V. See

Temperature
Variance.

Vpp = 1.8V,
Vcore = 0.855V.
See Temperature
Variance.

Vpp = 3.3V,
Vcorg = 1.1V. See
Temperature
Variance.

Vpp = 3.3V,
Vcorg = 0.855V.

See Temperature
Variance.

0.19

0.297

0.187

1.37

0.6

VcoRre Fixed Current,
BACKUP Mode ICORE_FBKUD

1.37

0.6

2.39

0.99
40KB SRAM
retained with RTC
disabled Vpp = 1.8V,
Vcorg = 1.1V. See

Temperature
Variance.

Vpp = 1.8V,
Vcore = 0.855V.

See Temperature
Variance.

2.39

0.99
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MAX32670 High-Reliability, Ultra-Low-Power Microcontroller
Powered by Arm Cortex-M4 Processor with FPU

for Industrial and loT

Electrical Characteristics (continued)
(All specifications and characteristics apply across the entire operating conditions range unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX

UNITS

80KB SRAM
retained with RTC
disabled

Vpp = 3.3V,
Vcore = 1.1V. See

Temperature
Variance.

4.15

Vpp = 3.3V,
Vcore = 0.855V.

See Temperature
Variance.

1.6

Vpp = 1.8V,
Vcore = 1.1V. See

Temperature
Variance.

4.15

Vpp = 1.8V,
Vcorg = 0.855V.

See Temperature
Variance.

1.6

160KB SRAM
retained with RTC
disabled

Vpp = 3.3V,
VcoRre = 1.1V. See

Temperature
Variance.

7.4

Vpp = 3.3V,
Vcore = 0.855V.

See Temperature
Variance.

27

Vpp = 1.8V,
Vcore = 1.1V. See

Temperature
Variance.

7.4

Vpp = 1.8V,
Vcore = 0.855V.

See Temperature
Variance.

27
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MAX32670

High-Reliability, Ultra-Low-Power Microcontroller
Powered by Arm Cortex-M4 Processor with FPU
for Industrial and loT

Electrical Characteristics (continued)

(All specifications and characteristics apply across the entire operating conditions range unless otherwise noted.)

PARAMETER

SYMBOL

CONDITIONS

MIN

TYP

MAX UNITS

Vpp Fixed Current,
BACKUP Mode

IDD_FBKUD

0KB SRAM

retained with RTC
disabled, retention
regulator disabled

Vpp = 3.3V,
Vcore = 1.1V. See

Temperature
Variance.

0.36

Vpp = 3.3V,
Vcore = 0.855V.

See Temperature
Variance.

0.36

Vpp = 1.8V,
Vcore = 1.1V. See

Temperature
Variance.

0.15

Vpp = 1.8V,
Vcorg = 0.855V.

See Temperature
Variance.

0.15

20KB SRAM
retained with RTC
disabled

Vpp = 3.3V,
VcoRre = 1.1V. See

Temperature
Variance.

0.36

Vpp = 3.3V,
Vcore = 0.855V.

See Temperature
Variance.

0.36

Vpp = 1.8V,
Vcore = 1.1V. See

Temperature
Variance.

0.15

uA

Vpp = 1.8V,
Vcore = 0.855V.

See Temperature
Variance.

0.15

40KB SRAM
retained with RTC
disabled

Vpp = 3.3V,
Vcorg = 1.1V. See

Temperature
Variance.

0.36

Vpp = 3.3V,
Vcorg = 0.855V.

See Temperature
Variance.

0.36

Vpp = 1.8V,
Vcorg = 1.1V. See

Temperature
Variance.

0.15

Vpp = 1.8V,
Vcore = 0.855V.

See Temperature
Variance.

0.15
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MAX32670 High-Reliability, Ultra-Low-Power Microcontroller
Powered by Arm Cortex-M4 Processor with FPU
for Industrial and loT

Electrical Characteristics (continued)
(All specifications and characteristics apply across the entire operating conditions range unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Vpp = 3.3V,
Vcore = 1.1V. See 0.36
Temperature ’
Variance.
Vpp = 3.3V,
\S/CO};E =0.855V. 0.36
ee Temperature ’
SOKB SRAM Variance.
retained with RTC —
disabled Vbp =18V,
Vcore = 1.1V. See 015
Temperature ’
Variance.
Vpp = 1.8V,
Vcorg = 0.855V. 015
See Temperature ’
Variance.
Vpp =3.3V,
VcoRre = 1.1V. See 0.36
Temperature ’
Variance.
Vpp = 3.3V,
\S/COBrE =0.855V. 0.36
ee Temperature ’
160KB SRAM Variance.
retained with RTC
disabled Vop = 1.8V,
Vcore = 1.1V. See 0.15
Temperature ’
Variance.
Vpp = 1.8V,
VcoREe = 0.855V. 0.15
See Temperature :
Variance.
Vpp = 3.3V, Vcore = 1.1V. See 0.25
Temperature Variance. ’
Vpp = 3.3V, Vcorg = 0.855V. See 0.14
Vcore Fixed Current, I Temperature Variance. ' A
STORAGE Mode CORE_FSTOD Vpp = 1.8V, Vcore = 1.1V. See 0.25 H
Temperature Variance. ’
Vpp = 1.8V, VcoRrg = 0.855V. See 0.14
Temperature Variance. ’
Vpp = 3.3V; Vcore = 1.1V. See 0.32
Temperature Variance. ’
Vpp = 3.3V; Vcore = 0.855V. See 0.31
Vpp Fixed Current, | Temperature Variance. ’ A
STORAGE Mode DD_FSTOD Vpp = 1.8V; Vcore = 1.1V. See 0.11 H
Temperature Variance. ’
Vpp = 1.8V; Vcorg = 0.855V. See 0.11
Temperature Variance. ’
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MAX32670

High-Reliability, Ultra-Low-Power Microcontroller
Powered by Arm Cortex-M4 Processor with FPU
for Industrial and loT

Electrical Characteristics (continued)

(All specifications and characteristics apply across the entire operating conditions range unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
SLEEP Mode Resume ¢ 24 s
Time SLP_OND : H

fast_wk_en = 1, time from power mode 81
DEEPSLEEP Mode exit to execution of first instruction
R Ti tDSL_OND o Hs

esume lime fast_wk_en = 0, time from power mode
. . S ; 129

exit to execution of first instruction
BACKUP Mode Resume t Time from power mode exit to execution 1.95 ms
Time BKU_OND of first instruction ’
STORAGE Mode t Time from power mode exit to execution 15 ms
Resume Time STO_OND | of first instruction '
GENERAL-PURPOSE 1/O
Input Low Voltage for All . ' 0.3 x
GPIO, RSTN VIL_GPIO Pin configured as GPIO Vob V
Input High Voltage for . ) 0.7 x
All GPIO, RSTN VIH_GPIO Pin configured as GPIO VoD Vv

Vpp =1.71V, loL = 1mA, DS[1:0] = 00

(Note 1) 0.2 0.4
Output Low Voltage for Vpp = 1.71V, loL = 2mA, DS[1:0] = 10 0.2 0.4
All GPIO Except P0.6, v (Note 1) v
P0.7, P0.12, P0.13, OLGPIO  'yop = 1.71V, 1o, = 4mA, DS[1:0] = 01 02 04
P0.18, and P0.19 (Note 1) : .

Vpp = 1.71V, lgL = 6mA, DS[1:0] = 11

(Note 1) 0.2 0.4
Output Low Voltage for Vpp = 1.71V, loL = 2mA, DS = 0 (Note 1) 0.2 04
GPIO P0.6, P0.7, P0.12, VoL 12¢ Vpp = 1.71V, loL = 10mA, DS =1 V
P0.13, P0.18, and P0.19 - (Note 1) © 0.2 0.4

Vpp = 1.71V, loy = 1mA, DS[1:0] = 00 Vpp -

(Note 1) 0.4
Output High Voltage for Vpp = 1.71V, loy = 2mA, DS[1:0] = 10 VoD -
All GPIO Except P0.6, v (Note 1) 0.4 Vv
P0.7, P0.12, P0.13, OH_GPIO Iy 05 = 1.71V, Ioy = 4mA, DS[1:0] = 01 VoD -
P0.18, and P0.19 (Note 1) 0.4

Vpp = 1.71V, loy = 6mA, DS[1:0] = 11 Vpp -

(Note 1) 04

Vpp = 1.71V, loy = 2mA, DS = 0 (Note Vpp -
Output High Voltage for 1)DD OH ( o9
GPIO P0.6, P0.7, P0.12, VoH 12¢ — \Y,
P0.13, P0.18, and P0.19 - Vpp = 1.71V, lon = 10mA, DS = 1 Vop -

(Note 1) 0.4
Combined Ig, All GPIO loL_TOTAL 100 mA
Combined lgy, All GPIO loH_TOTAL -100 mA
Input Hysteresis
(Schmitt) ViHys 300 mv
Input/Output Pin
Capacitance for All Pins Cio 4 pF
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MAX32670

High-Reliability, Ultra-Low-Power Microcontroller
Powered by Arm Cortex-M4 Processor with FPU
for Industrial and loT

Electrical Characteristics (continued)

(All specifications and characteristics apply across the entire operating conditions range unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
:_”0‘3;" Leakage Current L VN = OV, internal pull-up disabled -500 +500 nA
:jl‘iZ‘# Leakage Current " VN = 3.6V, internal pull-down disabled -500 +500 nA
Input Pull-Up Resistor to R Pull up to Vpp = VRsT, RSTN at V|4 18.7 K
RSTN PU_VDD —

Pull up to Vpp = 3.63V, RSTN at V| 10.0
Device pin configured as GPIO, pull up to
= . ; 18.7
Input Pull-Up Resistor R Vpp = VRsT, device pin at V|4
PU : - ) kQ
for All GPIO Device pin configured as GPIO, pull up to 10.0
Vpp = 3.63V, device pin at V|4 ’
Device pin configured as GPIO, pull down 176
Input Pull-Down R to Vss, Vpp = VRsT, device pin at V| '
: PD —— , kQ
Resistor for All GPIO Device pin configured as GPIO, pull down 8.8
to Vgs, Vpp = 3.63V, device pin at V|_ '
Device in ACTIVE mode, RSTN device 6 x
RSTN Assertion Time tRSTN pin assertion duration to entry into device tsys cL us
reset state. K
CLOCKS
System Clock
Frequency fsys_cLk 100 MHz
System Clock Period tsys_cLk 1/fSL\|((S_C us
IPO Frequency firo PWRSEQ_LPCN.ovr = 0b10 (default) 100 MHz
IBRO Frequency fiBRO 7.3728 MHz
INRO Frequency fiNRO Measured at Vpp = 1.8V 80 kHz
The oscillator supports a crystal or
external square-wave input between 16
and 32MHz. Required crystal
characteristics: C| xtaL = 12pF, ESR < -
ERFO Frequency fErFo 50Q, Cq < 7pF, crystal maximum power 16-32 MHz
dissipation = 100uW, refer to the
MAX32670 User Guide for calculating the
load capacitors
32.768kHz watch crystal or external
square-wave input. Required crystal
characteristics: C|_ xTaL= 6pF, ESR <
ERTCO Frequency ferTco 90kQ, Cq < 2pF, crystal maximum power 32.768 kHz
dissipation = 0.5uW, see RTC Crystal
Guidelines, no load capacitors required
External square-wave input on P0.12, 50
External Clock Input EXT_CLK1 (AF4) selected
F fexT_cLK , MHz
requency External square-wave input on P0.12, 1
EXT_CLK2 (AF2) selected
Measured on Vpp, Vpp = 1.8V, ERTCO
. enabled with external crystal,
RTC Operating Current IrRTC RTC_CTRL.en = 1, all power modes, 0.35 MA
both single- and dual-supply operation
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MAX32670 High-Reliability, Ultra-Low-Power Microcontroller
Powered by Arm Cortex-M4 Processor with FPU
for Industrial and loT

Electrical Characteristics (continued)
(All specifications and characteristics apply across the entire operating conditions range unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
) PWRSEQ_LPCN.ertco_en =1 to
ERTCO Startup Time trRTC_ON GCR_CLKCTRL.ertco_rdy = 1 250 ms
Input Low Voltage v External square-wave input on 32KIN pin, 0.3 x v
32KIN IL_32K crystal bypass mode VDD
Input High Voltage v External square-wave input on 32KIN pin, 0.7 x v
32KIN IH_32K crystal bypass mode Vpp
Inout Low Voltage External square-wave input on P0.12, Vv
EQT CLK EX$ cLk2 | VILEXT_CLk | EXT_CLK1 (AF4) or EXT_CLK2 (AF2) IL_GPI v
- A - selected 0
. External square-wave input on P0.12,
nput Hion Vollage | VIH_EXT_cLk | EXT_CLK1 (AF4) or EXT_CLK2 (AF2) | VIH_GP v
- ’ - - selected 0
FLASH MEMORY
Flash Erase Time 'M_ERASE Mass erase 30 ms
tp ERASE Page erase 30
Flash Programming 32-bit programming mode,
Time per Word 'PROG | f ¢ o1k = 1MHz 42 bs
Flash Endurance 10 kcycles
Data Retention tRET Ta=+125°C 10 years
Current Consumption .
. Measured on Vpp, current required for
E;Jc:gl;nrgnﬁlr?wls:g IPROG flash write/erase 6.5 mA

Electrical Characteristics—SPI
(All specifications and characteristics apply across the entire operating conditions range unless otherwise noted.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
CONTROLLER MODE
SPI Controller Operatin f = 100MHz,
Frequency P ° MK fl\s/l\éSK_(::/lLAf() =fsys_cLk/2 %0 i
l?Z'!ié)dontroller SCK tMck 1fmck ns
%?dfhoﬁité’#ﬁb‘v'se' tMCH. tmeL tx’2 i
MOSI Output Hold Time tMOH tmek/2 ns
After SCK Sample Edge
MOSI Output Valid to tMov tmek/2 ns
Sample Edge
MOSI Output Hold Time fMLH tmek/2 ns
After SCK Low Idle
MISO Input Valid to
SCK Sample Edge tmis 5 ns
Setup

MISO Input to SCK

Sample Edge Hold tMIH tmck/2 ns
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Electrical Characteristics—SPI (continued)
(All specifications and characteristics apply across the entire operating conditions range unless otherwise noted.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
TARGET MODE
SPI Target Operating
Frequency fsck 50 MHz
SPI Target SCK Period tsck 1fsck ns
SCK Input Pulse-Width
High/LOF:N tschs tscL tsck/2 ns
SSx Active to First Shift t 10 ns
Edge SSE
MOSI Input to SCK
Sample Edge Rise/Fall tsis 5 ns
Setup
MOSI Input from SCK
Sample Edge Transition tsiH 1 ns
Hold
MISO Output Valid After
SCLK Shift Edge tsov 5 ns
Transition
SCK Inactive to SSx t 10 ns
Inactive SSD
SSx Inactive Time tssH 1fsck us
MISO Hold Time After t 10 ns
SSx Deassertion SLH

Electrical Characteristics—I2C
(All specifications and characteristics apply across the entire operating conditions range unless otherwise noted.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
STANDARD-MODE
Output Fall Time toF \S/tandard mode, from ViH(miN) to 150 ns

IL(MAX)

SCL Clock Frequency fscL 0 100 kHz
Low Period SCL Clock tLow 4.7 us
High Time SCL Clock tHIGH 4.0 us
Setup Time for
Repeated Start tsu:sTA 4.7 us
Condition
Hold Time for Repeated t 4.0 s
Start Condition HD;STA : H
Data Setup Time tSU:DAT 300 ns
Data Hold Time tHD:DAT 10 ns
Rise Time for SDA and
SCL R 800 ns
Fall Time for SDA and
SCL te 200 ns
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Electrical Characteristics—I2C (continued)
(All specifications and characteristics apply across the entire operating conditions range unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Setup Time for a Stop
Condition tsu;sTO 40 HS
Bus Free Time Between
a Stop and Start tsus 4.7 us
Condition
Data Valid Time tvD:DAT 3.45 us
Data Valid Acknowledge
Time g tvb;AcK 3.45 s
FAST-MODE
Output Fall Time tor From Vigmin) to ViLvax) 150 ns
Pulse Width Suppressed
by Input Filter tsp 75 ns
SCL Clock Frequency fscL 0 400 kHz
Low Period SCL Clock tLow 1.3 us
High Time SCL Clock tHIGH 0.6 us
Setup Time for
Repeated Start tsu;sTA 0.6 us
Condition
Hold Time for Repeated t 0.6 s
Start Condition HD;STA : H
Data Setup Time tsu:DAT 125 ns
Data Hold Time tHD:DAT 10 ns
Rise Time for SDA and t 30 ns
SCL R
Fall Time for SDA and
SCL te 30 ns
Setup Time for a Stop
Condition tsu:sTO 0.6 HS
Bus Free Time Between
a Stop and Start tBuUs 1.3 us
Condition
Data Valid Time tvD:DAT 0.9 us
Data Valid Acknowledge
Time tvb;AcK 0.9 s
FAST-MODE PLUS
Output Fall Time tor From Vigmin) to ViLvax) 80 ns
Pulse Width Suppressed
by Input Filter tsp 75 ns
SCL Clock Frequency fscL 0 1000 kHz
Low Period SCL Clock tLow 0.5 us
High Time SCL Clock tHIGH 0.26 us
Setup Time for
Repeated Start tsu:sTA 0.26 us
Condition
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Electrical Characteristics—I2C (continued)

(All specifications and characteristics apply across the entire operating conditions range unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Hold Time for Repeated
Start Condition tHD;STA 0.26 HS
Data Setup Time tsu:DAT 50 ns
Data Hold Time tHD:DAT 10 ns
Rise Time for SDA and
scL R 50 ns
Fall Time for SDA and
SCL te 30 ns
Setup Time for a Stop
Condition tsuisTO 0.26 HS
Bus Free Time Between 05
a Stop and Start tsus ' us
Condition
Data Valid Time tvD:DAT 0.45 us
Data Valid Acknowledge
Time g tvb;AcK 0.45 s

Electrical Characteristics—I2S Target
(All specifications and characteristics apply across the entire operating conditions range unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Bit Clock Frequency fBCLK 96kHz LRCLK frequency 3.072 MHz
BCLK High Time tWBCLKH 0.5 1fBCLK
BCLK Low Time 0.5 1fBCLK
LRCLK Setup Time t RCLK_BLCK 25 ns
Delay Time, BCLK to t 12 ns
SD (Output) Valid BCLK_SDO
Setup Time for SD t 6 ns
(Input) SU_SDI
Hold Time SD (Input) tHD_sDI 3 ns

GPIO Drive Strength: Note 1: When using a GPIO bias voltage of 2.97V, the drive current capability of the GPIO is 2x that of its drive

strength when using a GPIO bias voltage of 1.71V.
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CELL I I MAX32670
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1
SINGLE-SUPPLY OPERATION

Figure 3. Power-Supply Operational Modes
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Figure 4. SPI Controller Mode Timing Diagram
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Figure 5. SPI Target Mode Timing Diagram

www.analog.com Analog Devices | 31



MAX32670 High-Reliability, Ultra-Low-Power Microcontroller
Powered by Arm Cortex-M4 Processor with FPU

for Industrial and loT

START START
REPEAT

S WV G G

STOP START

tBUS — -
I I

|

OF > = ] atr :

| |
|

tSU;DAT—! :4—
I
|

|
|
|
| [
I tSU;STA —  1—
| |
| |
| |
|

anlaV

tHoH-— e |

tsu;sTO— :4—
|

I
At U

| |
ItHD;STA | II | . G E—

tHD;DAT—I 7 Lo fLow _>: :4_

Il —»| Ll tvD;ACK
WVD,DAT— - '
Figure 6. I2C Timing Diagram
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Figure 7. 12S Timing Diagram
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Pin Configuration

40 TQFN-EP
o - - -
025 28] 7] 25 28] 24 25 2] 121
P0.19 |31 ] 120 Pos
VREG1 é,éj 77777777777777777777777 }j@: P0.30
HFXIN |33 | | ! 118 Po.29
HFXOUT | 34| | 17| Po.28
RSTN|3, | mAX32670 | 18] Po.27
vssf®l ! 15] Po2s
ol 3 [14] po2s
32KOUT |38 | . *EP=EXPOSED PAD. 113] Po.2a
32KIN [ 39! Yo 112 po.2s
Voore [ 40| (1] por
[1li2iisijaisii6li7i{8i]9!iM0]
L T N 9 = ¥ @ % ¢ oQ
s o 9 8B EEEEEE
40 TQFN-EP
S5mm x 5mm
Pin Description
FUNCTION MODE
PIN NAME Psr:mnaarly Alternate Alternate Alternate Alternate FUNCTION
9 Function 1 Function 2 Function 3 Function 4
(Default)
POWER (See the Applications Information section for bypass capacitor recommendations.)
Digital Power-Supply Input. Bypass
40 VCORE — — — — — with 100nF to Vgg and 1uF with
10mQ to 150mQ ESR to Vgs.
Bypass with 4.7nF to Vgs. Do not
32 VREG1 — — — — — connect this device pin to any other
external circuitry.
Power-Supply Input. Bypass with
37 Vbp — — — — — 100nF to Vgg and 1uF with 10mQ to
150mQ ESR to Vgs.
36 Vss — — — — — Digital Ground
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40 TQFN-EP
FUNCTION MODE
PIN NAME Psf:mnaa? Alternate Alternate Alternate Alternate FUNCTION
(De?‘ault) Function 1 Function 2 Function 3 Function 4

RESET AND CONTROL

External System Reset Input (Active-
Low). The device remains in reset
while this pin is low. When the pin
35 RSTN — — — — — transitions high, the device performs
a system reset and begins execution.
This pin has an internal pull-up to the

Vpp supply.

CLOCKS

32kHz Crystal Oscillator Output.
Connect a 32.768kHz crystal

38 32KOUT — — — — — between 32KIN and 32KOUT. If a
crystal is not used or if 32KIN is
unused, do not connect.

32kHz Crystal Oscillator Input.
Connect a 32.768kHz crystal
between 32KIN and 32KOUT. Load
capacitors are not required. See
fERTCO in the Electrical
Characteristics table for the crystal
requirements. Optionally, this pin can
be configured as the input for an
external CMOS-level clock source.
Alternately, if this pin is unused,
connect it to Vgg through a 1kQ
resistor.

16MHz-32MHz Crystal Oscillator
Input. Connect a crystal between
HFXIN and HFXOUT. See fgrgo in
the Electrical Characteristics table for
the crystal requirements. Refer to the
MAX32670 User Guide for
calculating the load capacitors.
Alternately, if this pin is unused,
connect it to Vgg through a 10kQ
resistor.

16MHz-32MHz Crystal Oscillator
Output. Connect a crystal between
34 HFXOUT — — — — — HFXIN and HFXOUT. If a crystal is
not used or if HFXIN is unused, do
not connect.

39 32KIN — — — — —

33 HFXIN — — — — _

GPIO AND ALTERNATE FUNCTION

Serial Wire Debug I/0; Timer0 Port
Map C Input.

4 P0.0 SWDIO SWDIO — TMROC_IA —
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40 TQFN-EP

PIN

NAME

FUNCTION MODE

Primary
Signal
(Default)

Alternate
Function 1

Alternate
Function 2

Alternate
Function 3

Alternate
Function 4

FUNCTION

PO.1

SWDCLK

SWDCLK

TMROC_O

Serial Wire Debug Clock; Timer0
Port Map C Output. This device pin
also controls the behavior of the
device when exiting a reset event.
See Debug and Development

Interface (SWD).

P0.2

P0.2

SPI0_MISO

UART1B_R
X

TMR1C_IA

SPIO0 Controller In Target Out;
UART1 Port Map B Rx; Timer1 Port
Map C Input

P0.3

P0O.3

SPI0_MOSI

UART1B_T
X

TMR1C_OA

SPI0 Controller Out Target In;
UART1 Port Map B Tx; Timer1 Port
Map C Output

P0.4

P0.4

SPI0_SCK

UART1B_C
TS

TMR2C_IA

SPI0 Serial Clock; UART1 Port Map
B CTS; Timer2 Port Map C Input

P0.5

P0.5

SPI0_SS0

UART1B_R
TS

TMR2C_OA

DIV_CLK_
OUTA

SPI0 Target Select 0; UART1 Port
Map B RTS; Timer2 Port Map C
Output; Divided Clock Output Port
Map A

10

P0.6

P0.6

12C0_SCL

LPTMROB_I
A

TMR3C_IA

12C0 Serial Clock; Low-Power
Timer0Q Port Map B Input; Timer3
Port Map C Input

11

PO.7

PO.7

12C0_SDA

LPTMROB_
OA

TMR3C_OA

12C0 Serial Data; Low-Power Timer0
Port Map B Output; Timer3 Port Map
C Output

20

P0.8

P0.8

UARTOA R
X

12S0_SDO

TMROC_IA

UARTO Port Map A Rx; 12S0 Serial
Data Output; TimerO Port Map C
Input. This device pin also controls
the behavior of the device when
exiting a reset event. See ROM
Bootloader Activation for details.

21

P0.9

P0.9

UARTOA_T
X

12S0_LRCL
K

TMROC_OA

UARTO Port Map A Tx; 12S0 Left/
Right Clock; Timer0 Port Map C
Output

22

P0.10

P0.10

UARTOA C
TS

12S0_BCLK

TMR1C_IA

DIV_CLK_
ouTB

UARTO Port Map A CTS; 12S0 Bit
Clock; Timer1 Port Map C Input;
Divided Clock Output Port Map B

23

P0O.11

P0O.11

UARTOA_R
TS

12S0_SDI

TMR1C_OA

UARTO Port Map A RTS; 12S0 Serial
Data Input; Timer1 Port Map C
Output

24

P0.12

P0.12

12C1_SCL

EXT_CLK2

TMR2C_IA

EXT_CLK1

12C1 Serial Clock; Low-Power
External Clock Input; Timer2 Port
Map C Input; External Clock Input

25

P0.13

P0.13

12C1_SDA

32KCAL

TMR2C_OA

SPI1_SS0

12C1 Serial Data; 32.768kHz
Calibration Output; Timer2 Port Map
C Output; SPI1 Target Select 0

26

P0.14

P0.14

SPI1_MISO

UART2B_R
X

TMR3C_IA

SPI1 Controller In Target Out;
UART2 Port Map B Rx; Timer3 Port
Map C Input
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40 TQFN-EP
FUNCTION MODE
PIN NAME Psf:mnaa? Alternate Alternate Alternate Alternate FUNCTION
9 Function 1 Function 2 Function 3 Function 4
(Default)
UART2B T SPI1 Controller Out Target In;
27 P0.15 P0.15 SPI1_MOSI X TMR3C_OA — UART2 Port Map B Tx; Timer3 Port
Map C Output
UART2B_C SPI1 Serial Clock; UART2 Port Map
28 P0.16 P0.16 SPI1_SCK TS TMROC_IA — B CTS: Timer0 Port Map C Input
UART2B R SPI1 Target Select 0; UART2 Port
29 P0.17 P0.17 SPI1_SS0 TS TMROC_OA — Map B RTS; Timer0 Port Map C
Output
30 P0.18 P0.18 12c2_SCL . TMRAC_IA . 12C2 Serial Clock; Timer1 Port Map
C Input
31 | P0.19 PO19 | 12C2_SDA — TMR1C_OA — 1202 Serial Data; Timert Port Map C
Output
CM4 Rx Event Input; Timer2 Port
1 P0.20 P0.20 CM4_RX — TMR2C_IA | SWDCLKB | Map C Input; Serial Wire Debug
Clock Port Map B
5 PO.21 PO.21 CM4 TX . TMR2C OA . CM4 Tx Event Output; Timer2 Port
- - Map C Output
LPTMRIA | Low-Power Timer1 Port Map A Input;
3 P0.22 P0.22 A — TMR3C_IA SWDIOB | Timer3 Port Map C Input; Single-
Wire Debug Port Map B I/O
LPTMR1A_ Low-Power Timer1 Port Map A
12 P0.23 P0.23 OA _ TMR3C_OA _ Output; Timer3 Port Map C Output
Low-Power UARTO CTS; UARTO
13 | Po.24 Po.24 | WPOLRTO- | UARTOB.R | ryroc_ia — Port Map B Rx; Timer0 Port Map C
Input
Low-Power UARTO RTS; UARTO
14 P0.25 P0.25 LPUARTO_ | UARTOB_T TMROC_OA — Port Map B Tx; Timer0O Port Map C
RTS X
Output
Low-Power UARTO Rx; UARTO Port
15 | P0.26 Po26 | WPUARTO- UARTTgB—C TMRAC_IA — Map B CTS; Timer1 Port Map C
Input
Low-Power UARTO Tx; UARTO Port
16 | P027 po27 | LPUARTO_ | UARTOB R | 1yipqc oA _ Map B RTS: Timer1 Port Map C
TX TS
Output
17 P0.28 P0.28 UART1A_R . TMR2C_IA . UART1 Port Map A Rx; Timer2 Port
X Map C Input
18 P0.29 P0.29 UART1A_T _ TMR2C_OA _ UART1 Port Map A Tx; Timer2 Port
X Map C Output
UART1A_C UART1 Port Map A CTS; Timer3
19 P0.30 P0.30 TS — TMR3C_IA — Port Map C Input
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TOP VIEW (BUMP SIDE DOWN)
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B { 32kOUT :1 ! Voo :1 { P04 ) [ P03 ) | POS5 :1 { P0G |
\ 7/ \ 7 \\ // \\\ // \ R /// \ R ///
’// \\\ ’// \\\ /// \\\ /// \\\ ’// \ ’// \
c [ RSTN | { ves | f P04 | [ POA2 | { POt | | PO9 |
’// \\\ // \ ; e \\\ / i \\ ’// \ ’// \
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Pin Description
FUNCTION MODE
PIN NAME Psr:mnaarly Alternate Alternate Alternate Alternate FUNCTION
9 Function 1 Function 2 Function 3 Function 4
(Default)

POWER (See the Applications Information section for bypass capacitor recommendations.)

A2

VCORE

Digital Power-Supply Input. Bypass
with 100nF to Vgg and 1pF with
10mQ to 150mQ ESR to Vgs.

D1

VREG1

Bypass with 4.7nF to Vgg. Do not
connect this device pin to any other
external circuitry.

B2

Vbp

Power-Supply Input. Bypass with
100nF to Vgs and 1uF with 10mQ to
150mQ ESR to Vgs.

C2

Vss

Digital Ground
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PIN

NAME

FUNCTION MODE

Primary
Signal
(Default)

Alternate
Function 1

Alternate
Function 2

Alternate
Function 3

Alternate
Function 4

FUNCTION

RESET AND CONTROL

C1

RSTN

External System Reset Input (Active-
Low). The device remains in reset
while this pin is low. When the pin
transitions high, the device performs
a system reset and begins execution.
This pin has an internal pull-up to the

Vpp supply.

CLOCKS

B1

32KOUT

32kHz Crystal Oscillator Output.
Connect a 32.768kHz crystal
between 32KIN and 32KOUT. If a
crystal is not used or if 32KIN is
unused, do not connect.

A1

32KIN

32kHz Crystal Oscillator Input.
Connect a 32.768kHz crystal
between 32KIN and 32KOUT. Load
capacitors are not required. See
fERTCO in the Electrical
Characteristics table for the crystal
requirements. Optionally, this pin can
be configured as the input for an
external CMOS-level clock source.
Alternately, if this pin is unused,
connect it to Vgg through a 1kQ
resistor.

GPIO AND ALTERNATE FUNCTI

ON

A3

P0.0

SWDIO

SWDIO

TMROC_IA

Serial Wire Debug I/O; Timer0 Port
Map C Input.

B3

P0O.1

SWDCLK

SWDCLK

TMROC_O

Serial Wire Debug Clock; Timer0
Port Map C Output. This device pin
also controls the behavior of the
device when exiting a reset event.
See Debug and Development

Interface (SWD).

A4

P0.2

P0.2

SPIO_MISO

UART1B_R
X

TMR1C_IA

SPI0 Controller In Target Out;
UART1 Port Map B Rx; Timer1 Port
Map C Input

B4

P0.3

P0.3

SPI0_MOSI

UART1B_T
X

TMR1C_OA

SPI0 Controller Out Target In;
UART1 Port Map B Tx; Timer1 Port
Map C Output

A5

P0.4

P0.4

SPI0_SCK

UART1B_C
TS

TMR2C_IA

SPI0 Serial Clock; UART1 Port Map
B CTS; Timer2 Port Map C Input

B5

P0.5

P0.5

SPI0_SS0

UART1B_R
TS

TMR2C_OA

DIV_CLK_
OUTA

SPI0 Target Select 0; UART1 Port
Map B RTS; Timer2 Port Map C
Output; Divided Clock Output Port
Map A
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FUNCTION MODE
PIN NAME Psf:mnaa? Alternate Alternate Alternate Alternate FUNCTION
9 Function 1 Function 2 Function 3 Function 4
(Default)
12C0 Serial Clock; Low-Power
B6 P0.6 P0.6 2co_scr | PTMROBL | TvRac_ia — Timer0 Port Map B Input; Timer3
Port Map C Input
LPTMROB 12C0 Serial Data; Low-Power Timer0
A6 PO.7 PO.7 12C0_SDA oA TMR3C_OA — Port Map B Output; Timer3 Port Map
C Output
UARTO Port Map A Rx; Timer0 Port
Map C Input. This device pin also
D6 P0.8 P0.8 UARI(OA—R — TMROC_IA — controls the behavior of the device
when exiting a reset event. See ROM
Bootloader Activation for details.
c6 PO.9 PO.9 UARTOA_T . TMROC_OA _ UARTO Port Map A Tx; TimerQ Port
X Map C Output
UARTO Port Map A CTS; Timer1
D5 | P0.10 po1g | UARTOAC — TMR1C_IA | PV_CLK_ | 5ot Map C Input; Divided Clock
TS ouTB
Output Port Map B
UARTOA_R UARTO Port Map A RTS; Timer1
C5 P0.11 P0.11 TS — TMR1C_OA — Port Map C Output
12C1 Serial Clock; Low-Power
C4 P0.12 P0.12 [2C1_SCL | EXT_CLK2 | TMR2C_IA | EXT_CLK1 | External Clock Input; Timer2 Port
Map C Input; External Clock Input
12C1 Serial Data; 32.768kHz
D4 P0.13 P0.13 12C1_SDA 32KCAL | TMR2C_OA | SPI1_SSO0 | Calibration Output; Timer2 Port Map
C Output; SPI1 Target Select 0
UART2B R SPI1 Controller In Target Out;
C3 P0.14 P0.14 SPI1_MISO X TMR3C_IA — UART2 Port Map B Rx; Timer3 Port
Map C Input
UART2B T SPI1 Controller Out Target In;
D2 P0.15 P0.15 SPI1_MOSI X TMR3C_OA — UART2 Port Map B Tx; Timer3 Port
Map C Output
UART2B_C SPI1 Serial Clock; UART2 Port Map
D3 P0.16 P0.16 SPI1_SCK TS TMROC_IA — B CTS; Timer0 Port Map C Input
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Detailed Description

The MAX32670 is an ultra-low-power, cost-effective, high-reliability 32-bit microcontroller enabling designs with complex
sensor processing without compromising battery life. It combines a flexible and versatile power management unit with
the powerful Arm Cortex-M4 processor with FPU. It also offers legacy designs an easy and cost-optimal upgrade path
from 8- or 16-bit microcontrollers. The device integrates 384KB (376KB user) of flash memory and 160KB of SRAM to
accommodate application and sensor code.

The device features five powerful and flexible power modes. It can operate from a single-supply battery or a dual-supply
typically provided by a PMIC. The I12C ports support standard-mode, fast-mode, fast-mode plus, and high-speed mode,
operating up to 3400kbps. The SPI ports can run up to 50MHz in both controller and target modes. Four general-purpose
32-bit timers, two low-power 32-bit timers, two windowed watchdog timers, three UARTSs, one low-power UART, and a
real-time clock (RTC) are also provided. An 12S interface provides digital audio streaming to a codec.

Arm Cortex-M4 Processor with FPU Engine

The Arm Cortex-M4 processor with FPU combines high-efficiency signal processing functionality with low power, low
cost, and ease of use.

The Arm Cortex-M4 processor with FPU supports single instruction multiple data (SIMD) path DSP extensions, providing:

Four parallel 8-bit add/sub

Floating point single precision

Two parallel 16-bit add/sub

Two parallel MACs

32- or 64-bit accumulate

Signed or unsigned data, with or without saturation

Memory

Internal Flash Memory

The device provides 384KB of flash memory for nonvolatile program and data storage. 376KB is available for application
usage; the last page (8KB) is reserved for system use and must not be modified or erased.

Internal SRAM

The internal 160KB SRAM provides low-power retention of application information in all power modes except STORAGE
mode. The SRAM can be divided into granular banks that create a flexible SRAM retention architecture. This data-
retention feature is optional and configurable. This granularity allows the application to minimize its power consumption
by only retaining the most essential data.

Clocking Scheme
Multiple system clock sources are available to maximize performance and minimize power consumption:

100MHz internal primary oscillator (IPO)

80kHz internal nanoring oscillator (INRO)

32.768kHz external RTC oscillator (ERTCO) (external crystal or clock source required)
7.3728MHz internal baud-rate oscillator (IBRO)

16MHz-32MHz external oscillator (ERFO) (external crystal or clock source required)*
External square-wave clock up to 50MHz

External square-wave clock up to 1MHz for LPTMRO, LPTMR1, and LPUART

*The ERFO is not available in the 24 WLP package.

The SYS_CLK is the primary clock source for the digital logic and peripherals. Select the IBRO to optimize active power
consumption. Wakeup is possible from either the IBRO or the IPO.

An external 32.768kHz time base is required when using the RTC.
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Figure 8. 40 TQFN-EP Clocking Scheme
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Figure 9. 24 WLP Clocking Scheme

General-Purpose I/0 and Special Function Pins

Most general-purpose 1/0O (GPIO) pins share both a firmware-controlled I/O function and one or more special function
signals associated with peripheral modules. Pins can be individually enabled for GPIO or peripheral special function use.
Configuring a pin as a special function usually supersedes its use as a firmware-controlled 1/0. Though this multiplexing
between peripheral and GPIO functions is usually static, it can also be done dynamically. The electrical characteristics of
a GPIO pin are identical whether the pin is configured as an I/O or special function, except where explicitly noted in the
Electrical Characteristics tables.

In GPIO mode, each pin of a port has an interrupt function that can be independently enabled and configured as a level-
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or edge-sensitive interrupt. All GPIOs share the same interrupt vector. Some packages do not have all of the GPIOs
available. When configured as GPIOs, the following features are provided. These features can be independently enabled
or disabled on a per-pin basis.

e Configurable as input, output, bidirectional, or high-impedance

Optional internal pull-up resistor or internal pull-down resistor when configured as input

Exit from low-power modes on rising or falling edge

Selectable standard- or high-drive modes

Table 1. MAX32670 GPIO Instances

PACKAGE GPIO INSTANCES
40 TQFN-EP Up to 31 GP100[30:0]
24 WLP Up to 16 GPI00[15:0]

Standard DMA Controller

The standard direct memory access (DMA) controller provides a means to offload the CPU for memory/peripheral data
transfer leading to a more power-efficient system. It allows automatic one-way data transfer between two entities. These
entities can be either memories or peripherals. The transfers are done without using CPU resources. The following
transfer modes are supported:

e 8 channel

e Peripheral to data memory

e Data memory to peripheral

e Data memory to data memory

e Event support

All DMA transactions consist of an AHB burst read into the DMA FIFO followed immediately by an AHB burst write from
the FIFO.

Power Management

Power Management Unit
The power management unit (PMU) provides the optimal mix of high-performance and low-power consumption. It
exercises intelligent, precise control of power distribution to the CPU and peripheral circuitry.
The PMU provides the following features:
e User-configurable system clock
Automatic enabling and disabling of crystal oscillators based on power mode

[}
e Multiple clock domains
e Fast wakeup of powered-down peripherals when activity detected

ACTIVE Mode

In this mode, the CPU is executing application code and all digital and analog peripherals are available on demand.
Dynamic clocking disables local clocks in peripherals not in use. This mode corresponds to the Arm Cortex-M4 processor
with FPU Active mode.

SLEEP Mode

This mode allows for lower power consumption operation than ACTIVE mode. The CPU is asleep, peripherals are on,
and the standard DMA block is available. The GPIO or any active peripheral can be configured to interrupt and cause
transition to ACTIVE mode. This mode corresponds to the Arm Cortex-M4 processor with FPU Sleep mode.

DEEPSLEEP Mode
In this mode, CPU and critical peripheral configuration settings and all volatile memory are preserved.

The device status is a follows:
e The CPU is powered down. The system state and all SRAM is retained.
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e The GPIO pins retain their state.

e The transition from DEEPSLEEP mode to ACTIVE mode is faster than the transition from BACKUP mode because
system initialization is not required.

e The system oscillators are all disabled to provide additional power savings over SLEEP mode.

e LPUARTO and LPTMRO0/1 can be active and are optional wake-up sources.

This mode corresponds to the Arm Cortex-M4 with FPU DeepSleep mode.

BACKUP Mode
This mode places the CPU in a static, low-power state. BACKUP mode supports the same wake-up sources as
DEEPSLEEP mode. The device status is as follows:

e The CPU is powered down.
o SRAM retention as per Table 2. Each of the RAM blocks can be retained.
e |PUARTO and LPTMRO0/1 can be active and are optional wake-up sources.

Table 2. BACKUP Mode RAM Retention

RAM BLOCK RAM SIZE (KB) RETAINED RAM (KB)
SYSRAMO 20 0
SYSRAM1 20 20
SYSRAM2 40 40
SYSRAM3 80 80

Note: The boot ROM uses certain ranges of SRAM to perform system checks during a system reset, watchdog timer
reset, an external reset, and exiting from BACKUP mode. As a result, portions of SRAM may not be retained during an
exit from BACKUP mode.

STORAGE Mode
The device status is as follows:

e The CPU is powered off.

All peripherals are powered off.
Wake-up from GPIO interrupt.
RTC can be enabled.

No SRAM retention.

Real-Time Clock (RTC)

An RTC keeps the time of day in absolute seconds. The 32-bit seconds register can count up to approximately 136 years
and be translated to calendar format by application software.

The RTC provides a time-of-day alarm that can be programmed to any future value between 1 second and 12 days.
When configured for long intervals, the time-of-day alarm can be used as a power-saving timer, allowing the device to
remain in an extremely low-power mode, but still awaken periodically to perform assigned tasks. A second independent
32-bit 1/4096 subsecond alarm can be programmed between 244us and 12 days. Both can be configured as recurring
alarms. When enabled, either alarm can cause an interrupt or wake the device from most low-power modes.

The time base is generated by a 32.768kHz crystal or an external clock source that must meet the electrical/timing
requirements in the Electrical Characteristics table.

An RTC calibration feature provides the ability for user-software to compensate for minor variations in the RTC oscillator,
crystal, temperature, and board layout. Enabling the 32KCAL alternate function outputs a timing signal derived from the
RTC. External hardware can measure the frequency and adjust the RTC frequency in increments of £127ppm with 1ppm
resolution. Under most circumstances, the oscillator does not require any calibration.

Windowed Watchdog Timer (WDT)

Microcontrollers are often used in harsh environments where electrical noise and electromagnetic interference (EMI) are
abundant. Without proper safeguards, these hazards can disturb device operation and corrupt program execution. One
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of the most effective countermeasures is the watchdog timer, which detects runaway code or system unresponsiveness.

The WDT is a 32-bit, free-running counter with a configurable prescaler. When enabled, the WDT must be periodically
reset by the application software using a special timed sequence. Failure to reset the WDT within the user-configurable
timeout period indicates that the application software is not operating correctly and results in a WDT timeout. A WDT
timeout can trigger an interrupt, system reset, or both. Either response forces the instruction pointer to a known good
location before resuming instruction execution.

The windowed timeout period feature provides more detailed monitoring of system operation, requiring the WDT to be
reset within a specific window of time.

The instances of the peripheral and the clock source options are shown in Table 3. See the Ordering Information table
for the specific instances available by part number.

Table 3. MAX32670 Watchdog Timer Instances

WINDOW OPERATING
INSTANCE SUPPORT MODES CLKO | CLK1 | CLK2 | CLK3 CLK4 CLK5 CLK6 | CLK7
ACTIVE
WDTO YES SLEEP PCLK IPO IBRO | INRO | ERTCO | EXT_CLK1 ERFO* —
ACTIVE
WDT1 YES SLEEP PCLK IPO IBRO | INRO | ERTCO | EXT_CLK1 ERFO* —

*ERFO not available in 24 WLP parts.

32-Bit Timer/Counter/PWM (TMR, LPTMR)

General-purpose, 32-bit timers provide timing, capture/compare, or generation of pulse-width modulated (PWM) signals
with minimal software interaction. The timer provides the following features:

32-bit up counter with autoreload

Programmable prescaler

PWM output generation

Capture, compare, and capture/compare capability

External pin multiplexed with GPIO for timer input, clock gating or capture
Timer output pin

TMRO-TMR3 can be configured as 2 x 16-bit general-purpose timers
Timer interrupt

Note that the timer function can be multiplexed with other functions on the GPIO pins, so it might not be possible to use
all the ports depending on the device configuration.

The instances of the peripheral, operating modes, and clock source options are shown in Table 4. Some instances may
not be available in every package configuration; see the Ordering Information table for the specific instances available by
part number.

Table 4. MAX32670 Timer Instances

INSTANCE | SINGLE32 | DUAL 16 | OPERATING CLOCK SOURCE
BIT BIT MODES PCLK |IBRO | ERFO* | INRO | ERTCO | EXT_CLK1 | EXT_CLK2

TMRO YES YES ACTIVE YES | YES| YES | NO | NO YES NO
SLEEP

TMR1 YES YES ACTIVE YES |YES| YES | NO | NO YES NO
SLEEP

TMR2 YES YES ACTIVE YES | YES| YES | NO | NO YES NO
SLEEP

TMR3 YES YES ASCLEI;/PE YES | YES | YES | NO | NO YES NO
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Table 4. MAX32670 Timer Instances (continued)

INSTANCE | SINGLE 32 | DUAL 16 | OPERATING CLOCK SOURCE
BIT BIT MODES PCLK |IBRO | ERFO* | INRO | ERTCO | EXT_CLK1 | EXT_CLK2

ACTIVE
SLEEP AOD_CLK

LPTMRO YES NO NO NO | YES | YES NO YES
DEEPSLEEP NO
BACKUP
ACTIVE
SLEEP AOD_CLK

LPTMR1 YES NO NO NO | YES | YES NO YES
DEEPSLEEP NO
BACKUP

*ERFO not available in 24 WLP parts.

Serial Peripherals

I2C Interface (12C)

The 12C interface is a bidirectional, two-wire serial bus that provides a medium-speed communications network. It can
operate as a one-to-one, one-to-many, or many-to-many communications medium. These engines support Standard-
mode, Fast-mode, Fast-mode Plus, and High-speed mode 12C speeds. It provides the following features:

e Controller or target mode operation
+ Supports up to four different target addresses in target mode

Supports standard 7-bit addressing or 10-bit addressing

RESTART condition

Interactive receive mode

Transmit FIFO preloading

Support for clock stretching to allow slower target devices to operate on higher speed busses
Multiple transfer rates

« Standard-mode: 100kbps

+ Fast-mode: 400kbps

» Fast-mode Plus: 1000kbps

» High-speed mode: 3400kbps

e Internal filter to reject noise spikes
e Receive FIFO depth of 8 bytes
e Transmit FIFO depth of 8 bytes

The MAX32670 provides three instances of the 12C peripheral (12C0, I2C1, and 12C2).

Serial Peripheral Interface (SPI)

The serial peripheral interface (SPI) is a highly configurable, flexible, and efficient synchronous interface among multiple
SPI devices on a single bus. The bus uses a single clock signal and multiple data signals, and one or more target
select lines to address only the intended target device. The SPI operates independently and requires minimal processor
overhead.

The provided SPI peripherals can operate in either target or controller mode and provide the following features:

SPI modes 0, 1, 2, and 3 for single-bit communication

3- or 4-wire mode for single-bit target device communication

Full-duplex operation in single-bit, 4-wire mode

Multicontroller mode fault detection

Programmable interface timing

Programmable SCK frequency and duty cycle

32-byte transmit and receive FIFOs

Target select assertion and deassertion timing with respect to leading/trailing SCK edge
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The MAX32670 provides multiple instances of the SPI peripheral. See Table 5 for configuration options.

Table 5. SPI Configuration Options

TARGET SELECT LINES
INSTANCE DATA
40 TQFN-EP 24 WLP
SPIO 3 wire, 1 1
4 wire
SPI1 3 wire, 1 0
4 wire
SPI2 N/A N/A N/A

I2S Interface (12S)
The I2S interface is a bidirectional, four-wire serial bus that provides serial communications for codecs and audio
amplifiers compliant with the 12S Bus Specification, June 5, 1996. It provides the following features:

Controller and target mode operation
Selectable bits per word from 1 to 32
Receive and transmit DMA support
Word-select polarity control

First bit position selection

Interrupts generated for FIFO status
Receiver FIFO depth of 32 bytes
Transmitter FIFO depth of 32 bytes

The number of instances is shown in Table 6.

Table 6. MAX32670 I2S Instances

PACKAGE INSTANCES
40 TQFN-EP 1
24 WLP 0

UART (UART, LPUART)

The universal asynchronous receiver-transmitter (UART, LPUART) interface supports full-duplex asynchronous
communication with optional hardware flow control (HFC) modes to prevent data overruns. If HFC mode is enabled on a
given port, the system uses two extra pins to implement the industry-standard request to send (RTS) and clear to send
(CTS) flow control signaling. Each instance is individually programmable.

2-wire interface or 4-wire interface with flow control
8-byte send/receive FIFO

Full-duplex operation for asynchronous data transfers
Interrupts available for multiple events reduce overhead:
* Frame error

Parity error

CTS

Receiver FIFO overrun

FIFO full

FIFO partially full

Automatic parity and frame error detection

Independent baud-rate generator

Programmable 9th-bit parity support

Multidrop support

Start/stop bit support

Hardware flow control using RTS/CTS

Two DMA channels can be connected (read and write FIFOs)

www.analog.com Analog Devices | 47



MAX32670 High-Reliability, Ultra-Low-Power Microcontroller
Powered by Arm Cortex-M4 Processor with FPU
for Industrial and loT

e Programmable word size (5 bits to 8 bits)

The instances of the peripheral, operating modes, and clock source options are shown in Table 7. All instances may not
be available in every package configuration; see the Ordering Information table for the specific instances available by
part number.

Table 7. MAX32670 UART Instances

CLOCK SOURCE
INSTANCE OPERATING MODES
AOD_PCLK | IBRO | ERFO* | INRO | ERTCO | EXT_CLK1 EXT_CLK2
UARTO ACTIVE YES YES YES NO NO YES NO
UART1 ACTIVE YES YES YES NO NO YES NO
UART2 ACTIVE YES YES YES NO NO YES NO
ACTIVE/SLEEP AOD_CLK
LPUARTO = NO NO YES YES NO YES
DEEPSLEEP/BACKUP NO

*ERFO not available in 24 WLP parts.

Security

ROM Bootloader
The bootloader allows the loading and verification of program memory through a serial interface. Features include:

ROM-based

Bootloader interface through UART

Program loading of Motorola® SREC format files

Permanent lock state prevents altering or erasing program memory through the ROM bootloader
Access to the USN for device or customer application identification

Disable SWD interface to block debug access port functionality

The contents of SRAM are not guaranteed following the activation of the bootloader.

Secure Boot

On devices that support the secure boot feature, the device ensures software integrity by automatically comparing
program memory against a stored HMAC SHA-256 hash value after every reset. A program that fails the integrity check
indicates corrupted or modified program memory and is prevented from executing any instructions.

Devices with the secure boot feature also provide an optional challenge/response that authenticates before executing
bootloader commands.

AES
The dedicated hardware-based AES engine supports the following algorithms:
e AES-128

o AES-192
o AES-256

The AES keys are automatically generated by the engine and stored in dedicated flash to protect against tampering. Key
generation and storage is transparent to the user.

True Random Number Generator (TRNG)

Random numbers are a vital part of a secure application, providing random numbers that are useable for cryptographic
seeds or strong cryptography keys to ensure data privacy. Software can use random numbers to trigger asynchronous
events that result in nondeterministic behavior.

The TRNG is continuously updated by a high-quality, physically-unpredictable entropy source. It generates one random
bit per cryptographic clock cycle.
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Cyclic Redundancy Check (CRC) Module

A CRC hardware module provides fast calculations and data integrity checks by application software. The CRC
polynomial is programmable to support custom CRC algorithms as well as the common algorithms shown in Table 8.

Table 8. Common CRC Polynomials

ALGORITHM POLYNOMIAL EXPRESSION
CRC-32-ETHERNET x32 + x26 + x23 + x22 + x16 + x12 4 x11 4 x10 4+ x8 4+ x7 + x5 + x4 + x2 + x1 + x0
CRC-CCITT x16 + x12 + x5 + X0
CRC-16 x16 +x12 + x2 + x0
USB DATA x16 + x12 + x2 + X0
PARITY x1+x0

Serial Wire Debug (SWD) and Development Interface

The device provides an Arm Debug Access Port (DAP) that supports debugging during application development. The
DAP enables an external debugger to access the device. The DAP is a standard Arm CoreSight™ SWD port and uses a
two-pin serial interface (SWDCLK and SWDIO).
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Applications Information

Bypass Capacitor Recommendations

The proper use of bypass capacitors reduces noise generated by the IC into the ground plane. The Pin Descriptions table
indicates which pins should be connected to bypass capacitors, and the appropriate ground plane.

It is recommended that one instance of a bypass capacitor should be connected to each pin/ball of the IC package. For
example, if the Pin Descriptions table shows four device pins associated with voltage supply A, a separate capacitor
should be connected to each pin for a total of four capacitors.

Capacitors should be placed as close as possible to their corresponding device pins. Pins which recommend more than
one value of capacitor per pin should place them in parallel with the lowest value capacitor first, closest to the pin.

RTC Crystal Guidelines

The internal low-power RTC oscillator minimizes power consumption and maximizes battery life. The RTC crystal must
be designed to reach its nominal frequency with 6pF (called C_ or C|_ xTaL in the Electrical Characteristics table) of
load capacitance. Crystals designed for values of C| xTaL greater than 6pF are not supported. Note that crystal load
capacitors are electrically in series across the crystal, so the correct value of total pad and trace capacitance for a "6pF
crystal" is 12pF per terminal. The RTC in this part includes integrated load capacitors. External load capacitors are not
required for RTC operation.

A digital trim feature can compensate for RTC inaccuracies of up to +127ppm when compared against an external
reference clock. Refer to the device User Guide for details.

Although they are not required, customers can also tune the clock using external load capacitors. Final C values must be
determined after the PCB layout is complete. However, the low-power design of the RTC oscillator imposes a maximum
of 12pF (Cpap + CsTRAY + CL_xTAL) total per pin.

If the RTC is unused, the preferred solution is to connect 32KIN to Vgg through a 1kQ resistor. Cost or space-contrained
designs can connect 32KIN directly to Vgg. The 32KOUT pin should be left unconnected.

ROM Bootloader Activation

The bootloader samples the bootloader stimulus pins during any of the bootloader events shown in Table 9. If any of the
stimulus pins are not in their active state during a bootloader activation event, the bootloader is bypassed and the device
begins executing the application code.

If all stimulus pins are in their active state during a bootloader activation event, the application software does not
execute and instead the ROM bootloader assumes control of the device. The device outputs a status prompt and begins
a bootloader session with the host system controlling the programming. While the ROM bootloader is in control, the
stimulus pins are ignored and can be driven to any value or used for communication if applicable.

The bootloader session is terminated at any time by performing a POR or asserting RSTN while the stimulus pins are in
their inactive state.

Table 9. ROM Bootloader Interface

PART NUMBER INTERFACE PINS STIMULUS PINS BOOTLOADER ACTIVATION EVENTS
UARTOA_RX (P0.8) POR
All devices UARTOA_TX (P0.9) UARTO_RX (P0.8, active low) | System Reset (including RSTN and WDT resets)
SWDCLK (P0.1) SWDCLK (P0.1, active low) | Exit from BACKUP
RSTN Exit from STORAGE

Typical Fixed Current Consumption Temperature Variance

Single-Supply ACTIVE Mode
Table 10. Single-Supply Operation Fixed Vpp Current Consumption ACTIVE Mode
| PARAMETER | SYMBOL | COMMON CONDITIONS | CONDITIONS | TYPICAL | uNITS |
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Table 10. Single-Supply Operation Fixed Vpp Current Consumption ACTIVE Mode

(continued)

-40°C

25°C

55°C | 85°C

105°C

Fixed, IPO enabled, total current into
Vpp pin, Vpp = 3.3V, CPU in
ACTIVE mode OMHz execution,
inputs tied to Vgg or Vpp, outputs
source/sink OmA

Vpp Current
ACTIVE

OVR =[10],
internal
regulator set
to 1.1V

634

735

863 | 1127

1477

MA

OVR = [01],
internal
regulator set
to 1.0V

544

659

760 | 956

1241

MA

OVR = [00],
internal
regulator set
to 0.9V

474

563

654 | 819

1063

MA

IDD_FACTS
Mode

Fixed, IPO enabled, total current into
Vpp pin, Vpp = 1.8V, CPU in
ACTIVE mode OMHz execution,
inputs tied to Vgg or Vpp, outputs
source/sink OmA

OVR =[10],
internal
regulator set
to 1.1V

618

754

847 | 1099

1435

MA

OVR = [01],
internal
regulator set
to 1.0V

525

633

734 | 961

1242

MA

OVR = [00],
internal
regulator set
to 0.9V

455

538

626 | 815

1052

MA

Single-Supply SLEEP Mode

Table 11. Single-Supply Operation Fixed Vpp Current Consumption SLEEP Mode

PARAMETER | SYMBOL COMMON CONDITIONS

CONDITIONS

TYPICAL

-40°C

25°C

55°C | 85°C

105°C

UNITS

Fixed, IPO enabled, total current into
Vpp pin, Vpp = 3.3V, CPU in SLEEP
mode, inputs tied to Vgg or Vpp,
outputs source/sink OmA

Vpp Current

SLEEP Mode | 'DD_FSLPS

OVR =[10],
internal
regulator set
to 1.1V

634

735

863 | 1127

1477

MA

OVR = [01],
internal
regulator set
to 1.0V

544

659

760 | 956

1241

MA

OVR = [00],
internal
regulator set
to 0.9V

474

563

654 | 819

1063

MA

Fixed, IPO enabled, total current into
Vpp pin, Vpp = 1.8V, CPU in SLEEP
mode, inputs tied to Vgg or Vpp,
outputs source/sink OmA

OVR =[10],
internal
regulator set
to 1.1V

618

754

847 | 1099

1435

MA

OVR = [01],
internal
regulator set
to 1.0V

525

633

734 | 961

1242

MA
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Table 11. Single-Supply Operation Fixed Vpp Current Consumption SLEEP Mode
(continued)

TYPICAL

PARAMETER | SYMBOL COMMON CONDITIONS CONDITIONS UNITS
40°C | 25°C | 55°C | 85°C | 105°C
OVR = [00],
internal 455 | 538 | 626 | 815 | 1052 | A
regulator set
to 0.9V

Single-Supply DEEPSLEEP Mode
Table 12. Single-Supply Operation Fixed Vpp Current Consumption DEEPSLEEP
Mode

TYPICAL
PARAMETER SYMBOL COMMON CONDITIONS CONDITIONS UNITS
-40°C | 25°C | 55°C | 85°C | 105°C
Vpp Fixed Current Standby state with full data Vpp = 3.3V 1.44 4 9.7 | 247 49 MA
DEEPSLEEP IDD EDSLPS | retention and 160KB SRAM
Mode - retained Vpp = 1.8V 13 | 37 | 93 [ 242 483 | LA

Single-Supply BACKUP Mode
Table 13. Single-Supply Operation Fixed Vpp Current Consumption BACKUP Mode

PARAMETER | symsBoL | COMMON CONDITIONS TYPICAL UNITS
CONDITIONS -40°C | 25°C | 55°C | 85°C | 105°C
OKB SRAM retained,
retention regulator disabled 028 | 0.38 | 0.57 1 1.75 WA
Vop = 3.3V, 20KB SRAM retained 064 | 1.08 | 196 | 43 | 82 pA
RTC disabled | 40KB SRAM retained 072 | 14 | 284 | 66 | 128 pA
80KB SRAM retained 089 | 1.9 | 41 | 99 | 195 pA
Vpp Fixed Current 160KB SRAM retained 12 | 28 | 6.1 | 152 | 30.3 pA
BACKUP Mode 'pp_FBKuUS 0KB SRAM retained
' : 0.13 | 0.15 | 0.22 | 0.48 1 pA
retention regulator disabled
Vop = 1.8V, 20KB SRAM retained 049 | 086|164 | 38 | 75 pA
RTC disabled | 40KB SRAM retained 058 | 12 | 25 | 6.1 | 12.1 uA
80KB SRAM retained 075 | 1.7 | 37 | 94 | 187 pA
160KB SRAM retained 1.06 | 258 | 5.8 | 14.7 | 29.7 pA

Single-Supply STORAGE Mode
Table 14. Single-Supply Operation Fixed Vpp Current Consumption STORAGE Mode

TYPICAL
PARAMETER SYMBOL CONDITIONS UNITS
-40°C | 25°C | 55°C | 85°C | 105°C
) Vpp = 3.3V 0.23 0.33 | 0.51 0.96 1.68 MA
Vpp Fixed Current STORAGE Mode IbD FSTOS
- Vpp = 1.8V 0.094 | 0.11 0.19 | 045 0.94 MA
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Dual-Supply ACTIVE Mode
Table 15. Dual-Supply Operation Fixed Vcorg Current Consumption ACTIVE Mode

TYPICAL
PARAMETER SYMBOL COMMON CONDITIONS CONDITIONS 20°C | 25°C [ 55°C | 85°C | 105°C UNITS
OVR =[10],
VCORE = 222 | 311 | 410 | 663 | 996 MA
V. Fixed, IPO enabled, total current 1.1v
Cﬁggﬁt into VcoRe pin, CPU in ACTIVE | OVR =[01],
ACTIVE IcorRe FACTD | mode OMHz execution, inputs tied | VcoRe = 131 | 209 | 310 | 483 | 760 MA
Mode B to Vgg or Vpp, outputs source/ 1.0V
sink OmA OVR = [00]
VCORE = 54 106 | 171 | 317 52 MA
0.9v

Dual-Supply ACTIVE Mode
Table 16. Dual-Supply Operation Fixed Vpp Current Consumption ACTIVE Mode

PARAMETER

SYMBOL

COMMON CONDITIONS

CONDITIONS

TYPICAL

-40°C

25°C

55°C | 85°C

105°C

UNITS

Vpp Current
ACTIVE
Mode

IDD_FACTD

Fixed, IPO enabled, total current into
Vpp pin, Vpp = 3.3V, CPU in
ACTIVE mode, inputs tied to Vgg or
Vpp, outputs source/sink OmA

OVR =[10],
internal
regulator set
to 1.1V

360

391

406 | 424

441

MA

OVR = [01],
internal
regulator set
to 1.0V

360

390

406 | 424

441

MA

OVR = [00],
internal
regulator set
to 0.9V

356

387

402 | 420

437

MA

Fixed, IPO enabled, total current into
Vpp pin, Vpp = 1.8V, CPU in
ACTIVE mode, inputs tied to Vgg or
Vpp., outputs source/sink OmA

OVR =[10],
internal
regulator set
to 1.1V

341

372

388 | 406

422

MA

OVR = [01],
internal
regulator set
to 1.0V

341

372

387 | 405

421

MA

OVR = [00],
internal
regulator set
to 0.9V

338

369

384 | 401

417

MA

Dual-Supply SLEEP Mode
Table 17. Dual-Supply Operation Fixed Vcorg Current Consumption SLEEP Mode

TYPICAL
PARAMETER SYMBOL COMMON CONDITIONS CONDITIONS UNITS
-40°C | 25°C | 55°C | 85°C | 105°C

Fixed, IPO enabled, total current
VCORE . ) . o OVR =[10],
Current IGORE_FSLPD ::‘1t;’d\e’<3ig§5tsf"t?édotzw” SLEEP | Veore = 202 | 311 | 410 | 663 | 996 | pA
SLEEP Mode ' -0 YSSOTVDD: | 4 gy

outputs source/sink 0OmA
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Table 17. Dual-Supply Operation Fixed Vcorg Current Consumption SLEEP Mode
(continued)

PARAMETER

SYMBOL

COMMON CONDITIONS

CONDITIONS

TYPICAL

-40°C

25°C

55°C

85°C

105°C

UNITS

OVR =[01],

VCORE =
1.0V

131

209

310

483

760

MA

OVR =100],

VCORE =
0.9v

54

106

171

317

523

MA

Dual-Supply SLEEP Mode

Table 18. Dual-Supply Operation Fixed Vpp Current Consumption SLEEP Mode

TYPICAL
PARAMETER | SYMBOL COMMON CONDITIONS CONDITIONS 20°C | 25°C | 55°C | 85°C | 105°C UNITS
OVR =[10],
VCORE = 360 | 391 | 406 | 424 | 441 MA
1.1V
Fixed, IPO enabled, total current into OVR = [01]
Vpp pin, Vpp = 3.3V, CPU in SLEEP _
mode, inputs tied to Vgg or Vpp, Y%\O/RE 360 | 390 | 406 | 424 441 WA
outputs source/sink OmA :
OVR =[00],
VCORE = 356 | 387 | 402 | 420 | 437 MA
Vpp Current || 0.9v
SLEEP Mode | DD_FSLPD OVR =[10],
VCORE = 341 372 | 388 | 406 | 422 MA
1.1V
Fixed, IPO enabled, total current into OVR = [01]
Vpp pin, Vpp = 1.8V, CPU in SLEEP _
mode, inputs tied to Vgg or Vpp, Y%?/RE 341 372 | 387 | 405 | 421 WA
outputs source/sink OmA ’
OVR = [00],
VCORE = 338 | 369 | 384 | 401 417 MA
0.9v

Dual-Supply DEEPSLEEP Mode
Table 19. Dual-Supply Operation Fixed Vcorg Current Consumption DEEPSLEEP

Mode
TYPICAL
PARAMETER SYMBOL CONDITIONS UNITS
-40°C | 25°C | 55°C | 85°C | 105°C
Vpp = 3.3V,
Vpp =3.3V, 126 | 4 98 | 25 49 pA
' VcoRrE = 0.855V
VcorEg Fixed-Current, DEEPSLEEP Mode | IcORE FDSLPD v —
- pD = 1.8V,
Vcore = 1.1V 49 [ 105 | 20 | 436 | 78.9 HA
Vpp = 1.8V,
VcoRre = 0.855V 1.25 4 9.8 25 49 WA
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Dual-Supply DEEPSLEEP Mode

Table 20. Dual-Supply Operation Fixed Vpp Current Consumption DEEPSLEEP

Mode
TYPICAL
PARAMETER SYMBOL CONDITIONS UNITS
-40°C | 25°C | 55°C | 85°C | 105°C
Vpp = 3.3V,
VCORE = 1.1V 0.262 | 0.36 | 0.531 | 0.965 | 1.67 MA
xDD:Bf(\)/éssv 0.254 | 0.36 | 0.532 | 0.964 | 1.69 YA
Vpp Fixed-Current, DEEPSLEEP Mode IDD FDSLPD VCORE1 8\/.
B pp = 1.8V,
VeoRre = 1.1V 0.127 | 0.149 | 0.22 | 0.48 0.99 pA
Vpp = 1.8V,
VCORE = 0.855V 0.127 | 0.149 | 0.22 | 0.48 0.99 PA

Dual-Supply BACKUP Mode

Table 21. Dual-Supply Operation Fixed Vcorg Current Consumption BACKUP Mode

PARAMETER

SYMBOL

COMMON CONDITIONS

CONDITIONS

TYPICAL

-40°C

25°C | 55°C | 85°C

105°C

UNITS

VcoRre Fixed-
Current,
BACKUP Mode

ICORE_FBKUD

OKB SRAM retained with RTC
disabled, retention regulator

disabled

Vpp =3.3V,

VCORE =
1.1V

0.115

0.3 |0.856 | 2.6

5.7

MA

Vpp = 3.3V,

VCORE =
0.855V

0.058

0.19 | 0.626 | 2.06

4.67

MA

Vpp = 1.8V,

VCORE =
1.1V

0.11

0.297 | 0.86 | 2.6

5.7

MA

Vpp = 1.8V,

VCORE =
0.855V

0.058

0.187 | 0.623 | 2.05

4.69

MA

20KB SRAM retained with

RTC disabled

Vpp = 3.3V,

VCORE =
1.1V

0.595

137 | 293 | 71

13.8

MA

Vpp =3.3V,

VCORE =
0.855V

0.177

0.6 164 | 4.6

9.7

MA

Vpp = 1.8V,

VCORE =
1.1V

0.59

137 | 293 | 71

13.9

MA

Vpp = 1.8V,

VCORE =
0.855Vv

0.179

06 | 165 | 46

9.7

MA

40KB SRAM retained with

RTC disabled

Vpp = 3.3V,

VCORE =
1.1V

1.07

239 | 486 | 11.2

211

MA

Vpp = 3.3V,

VCORE =
0.855V

0.3

0.99 | 255 | 6.95

14.2

MA

Vpp = 1.8V,

VCORE =
1.1V

1.07

239 | 49

21.3

MA
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Table 21. Dual-Supply Operation Fixed Vcorg Current Consumption BACKUP Mode
(continued)

TYPICAL
PARAMETER SYMBOL COMMON CONDITIONS CONDITIONS UNITS
-40°C | 25°C | 55°C | 85°C | 105°C

Vpp = 1.8V,
VCORE = 0.3 0.99 | 2.56 7 14.3 MA
0.855V

Vpp = 3.3V,
VCORE = 1.97 | 415 79 (171 ] 315 MA
1.1V

Vpp = 3.3V,
VCORE = 052 | 16 | 39 | 102 ]| 205 pA
80KB SRAM retained with 0.855V

RTC disabled Vpp = 1.8V,
VCORE = 199 | 415 | 79 | 172 | 317 pA
1.1V

Vpp = 1.8V,
VCORE = 0.52 1.6 3.9 10.2 | 20.6 MA
0.855V

Vpp = 3.3V,
VCORE = 3.7 74 | 132 | 27.2 49 pA
1.1V

Vpp =3.3V,
VCORE = 094 | 27 | 62 | 157 | 31.2 pA
160KB SRAM retained with 0.855V

RTC disabled Vpp = 1.8V,
VCORE = 371 | 74 | 133 | 273 | 493 pA
1.1V

Vpp = 1.8V,
VCORE = 0947 | 27 | 63 | 157 | 31.3 pA
0.855V

Dual-Supply BACKUP Mode
Table 22. Dual-Supply Operation Fixed Vpp Current Consumption BACKUP Mode

TYPICAL
PARAMETER SYMBOL COMMON CONDITIONS CONDITIONS UNITS
-40°C | 25°C | 55°C | 85°C | 105°C
Vpp = 3.3V,
VCORE = 0.26 | 0.36 | 0.53 | 0.97 1.7 MA
1.1V
Vpp = 3.3V,
VCORE = 0.26 |0.36 | 0.53 [0.97 | 1.7 HA

OKB SRAM retained with RTC 0.855V

. disabled, retention regulator
VDD Fixed- disabled VDD = 1.8V,

Current, IDD_FBKUD VCORE = 0.13 | 0.15| 0.22 | 0.48 | 0.99 MA
BACKUP Mode 1.1V

Vpp = 1.8V,
VCORE = 0.13 | 0.15 | 0.22 | 0.48 | 0.99 MA
0.855V

. . Vpp = 3.3V,
2OKB SRAM retained Wi RTC | v ore = 026 | 036 | 053|097 | 17 | uA

1.1V
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Table 22. Dual-Supply Operation Fixed Vpp Current Consumption BACKUP Mode
(continued)

TYPICAL
PARAMETER SYMBOL COMMON CONDITIONS CONDITIONS UNITS
-40°C | 25°C | 55°C | 85°C | 105°C

Vpp = 3.3V,
VCORE = 0.26 | 0.36 | 0.53 | 0.97 1.7 MA
0.855V

Vpp = 1.8V,
VCORE = 0.13 | 0.15 | 0.22 | 0.48 | 0.99 MA
1.1V

Vpp = 1.8V,
VCORE = 0.13 | 0.15 | 0.22 | 0.48 | 0.99 MA
0.855V

Vpp = 3.3V,
VCORE = 0.26 | 0.36 | 0.53 | 0.97 | 1.7 pA
1.1V

Vpp = 3.3V,
VCORE = 0.26 | 0.36 | 0.53 | 0.97 1.7 MA
40KB SRAM retained with RTC 0.855V

disabled Vpp = 1.8V,
VCORE = 0.13 | 0.15 | 0.22 | 0.48 | 0.99 pA
1.1V

Vpp = 1.8V,
VCORE = 0.13 | 0.15 | 0.22 | 0.48 | 0.99 MA
0.855V

Vpp = 3.3V,
VCORE = 0.26 | 0.36 | 0.53 | 0.97 1.7 MA
1.1V

Vpp = 3.3V,
VCORE = 0.26 | 0.36 | 053 | 0.97 | 1.7 pA
80KB SRAM retained with RTC 0.855V

disabled Vpp = 1.8V,
VCORE = 0.13 | 0.15 | 0.22 | 0.48 | 0.99 pA
1.1V

Vpp = 1.8V,
VCORE = 0.13 | 0.15 | 0.22 | 0.48 | 0.99 pA
0.855V

Vpp = 3.3V,
VCORE = 0.26 | 0.36 | 0.53 | 0.97 1.7 MA
1.1V

Vpp = 3.3V,
VCORE = 0.26 | 0.36 | 053 | 097 | 1.7 pA
160KB SRAM retained with RTC | 0.855V

disabled Vpp = 1.8V,

\1/C1:§)/RE= 0.13 | 0.15 | 0.22 | 0.48 | 0.99 MA

Vpp = 1.8V,
VCORE = 0.13 | 0.15 | 0.22 | 0.48 | 0.99 MA
0.855V
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Mode
TYPICAL
PARAMETER SYMBOL CONDITIONS UNITS
-40°C | 25°C | 55°C | 85°C | 105°C
Vpp = 3.3V,
VeoRe — 1.4y | 0064 | 0.25 | 08 | 258 | 571 uA
xDD=3;3¥’1V 0.009 | 0.14 | 057 | 2.02 | 468 | pA
Vcore Fixed-Current, STORAGE Mode ICORE FSTOD VCORE1 sv-
B pp = 1.8V,
VooRg = 1.1v | 0084 | 0.25 | 08 | 257 | 572 | A
Vpp = 1.8V,
VeoRe = 1.4y | 0007 | 0139 | 057 | 203 | 467 uA

Dual-Supply STORAGE Mode

Table 24. Dual-Supply Operation Fixed Vpp Current Consumption STORAGE Mode

TYPICAL
PARAMETER SYMBOL CONDITIONS UNITS
-40°C | 25°C | 55°C | 85°C | 105°C
Vpp =3.3V,Vcore=1.1V | 022 | 0.32 | 049 | 0.93 | 1.66 MA
) Vpp =3.3V,Vcore=1.1V | 0.21 | 0.31 | 048 | 0.92 | 1.64 MA
Vpp Fixed-Current, STORAGE Mode | Ipp FsTOD

- Vpp =1.8V,Vcore =1.1V | 0.092 | 0.11 | 0.19 | 0.44 | 0.95 MA

Vpp =1.8V,Vcore =1.1V | 0.092 | 0.11 | 0.19 | 0.44 | 0.95 MA
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PART NUMBER

SPI

12c

TMR

LPTMR

UART

LPUART

2s

ROM
BOOT
LOADER

SECURE
BOOT

GPIO

DEFAULT
SYs_oscC

PIN-
PACKAGE

MAX32670GTL+

Yes

No

31

IPO

40 TQFN-
EP, 5mm x
5mm,
0.4mm
pitch

MAX32670GTL+T

Yes

No

31

IPO

40 TQFN-
EP 5mm x
5mm,
0.4mm
pitch

MAX32670GLL+

Yes

No

31

IBRO

40 TQFN-
EP, 5mm x
5mm,
0.4mm
pitch

MAX32670GLL+T

Yes

No

31

IBRO

40 TQFN-
EP 5mm x
5mm,
0.4mm
pitch

MAX32670BGWG+

Yes

No

17

IBRO

24 WLP
1.75mm x
2.50mm,
0.4mm
pitch

MAX32670BGWG+T

Yes

No

17

IBRO

24 WLP
1.75mm x
2.50mm,
0.4mm
pitch

All versions provide 384KB (376KB user) of flash memory, 160KB SRAM, one RTC, CRC and AES accelerators, TRNG, SWD, and

two WDT.

128 = Integrated Inter-IC Sound Bus Interface
SPI = serial peripheral interface
12c = Inter-Integrated Circuit Interface

TMR = 32-bit timer

LPTMR = low-power 32-bit timer

UART = universal asynchronous receiver-transmitter
LPUART = low-power UART

WDT = watchdog timer

GPIO = general-purpose I/O pins

SYS_OSC = system oscillator
+Denotes a lead(Pb)-free/RoHS-compliant package.

T = Tape and reel
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REVISION | REVISION PAGES
NUMBER | DATE DESCRIPTION CHANGED
0 4/20 Initial release —
1 5/20 Added MAX32671 and updated Pin Descriptions. 1-44
Updated Pin Descriptions. Updated Simplified Block Diagram. Added Bootloader and 12 923
2 5/21 Secure Boot descriptions. Added new Bootloader Activation description in Applications 32‘_3'5 3é
Information. Added ERTCO stability capacitor requirements. Updated the Clocking 39 42’_4 4’
Scheme. Changed the ERFO frequency range. ’
Updated Benefits and Features, the POWER section of the Electrical Characteristics table, 1, 8-14,
3 5/22 and the Pin Description table. Removed UART speed indication. Updated the Bootloader 16-26,
Activation section in Applications Information. Added temperature variance Table 6 through | 36-38, 45,
Table 20 to the Applications Information section. 48-55
Removed references to max UART Speed, removed ECC functionality, removed
MAX32671, replaced master/slave with controller/target wording, clarified RSTN causes a
system reset, clarified the last page of flash memory is reserved for system use, clarified
I2S operates in both controller and target modes, removed requirement for 32KIN/32KOUT
capacitors, clarified why some SRAM is not retained in BACKUP mode, maximum storage
4 1/24 temperature changed from 150°C to 125°C, added RTC Crystal Guidelines, added 32KIN All
V|4 and V|_ values, clarified TQFN is TQFN-EP package, clarified that 40 TQFN has 2 SPI
interfaces, added slew rate requirement to Vpp specification in Electrical Conditions,
indicated which events test bootloader activation pins, corrected Single-Wire Debug to
Serial Wire Debug, added number of peripheral instances and default oscillator to Ordering
Information
Added 24 WLP Pin Configuration drawing and 24WLP Pin Description and 24 WLP
package information, updated detailed description and Ordering Information with 1278
information on 24 WLP, clarified that only 376KB of 384KB flash is available as the last 8KB zé 2,8:32’
5 4/24 page of memory is reserved for system use, clarified 32-bit timers do not have down count 371 48 52‘
capability, corrected 12C tvp:DAT and typ:ack from min values to max values, added 54 55’ 59’
MAX32670GLL+ and MAX32670GLL+T part numbers, corrected fyyro frequency typical T
value from 70kHz to 80kHz in Electrical Characteristics table.
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