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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"

Active

ARM® Cortex®-M0+
32-Bit Single-Core
48MHz

12C, SPI, UART/USART
Brown-out Detect/Reset, POR, WDT
38

32KB (32K x 8)

FLASH

4K x 8

1.62V ~ 3.6V

A/D 14x12b; D/A 1x10b
Internal

-40°C ~ 105°C (TA)
Surface Mount
48-TQFP

48-TQFP (7x7)

https://www.e-xfl.com/product-detail/microchip-technology/atsamd20g15a-an

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong
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3. Ordering Information

SAMD 20 E 14A - MU T
Product Family w Package Carrier
SAMD = General Purpose Microcontroller No character = Tray (Default)
Product Series T = Tape and Reel
20 = Cortex MO+ CPU, Basic Feature Set Package Grade
Pin Count U = -40 - 85.C Matte Sn Plating
D = 25 Pins N =-40 - 105.C Matte Sn Plating
E = 32 Pins
G =48 Pins
J = 64 Pins Package Type
Flash Memory Density A=TQFP
18 = 256KB M = QFN
17 = 128KB C =UFBGA
16 = 64KB U =WLCSP
15 = 32KB
14 = 16KB
Device Variant

A = Default Variant

3.1. SAM D20E

Ordering Code FLASH (bytes) | SRAM (bytes) Carrier Type

ATSAMD20E14A-AU TQFP32 Tray
ATSAMD20E14A-AUT Tape & Reel
ATSAMD20E14A-AN Tray
ATSAMD20E14A-ANT Tape & Reel
ATSAMD20E14A-MU QFN32 Tray
ATSAMD20E14A-MUT Tape & Reel
ATSAMD20E14A-MN Tray
ATSAMD20E14A-MNT Tape & Reel
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Ordering Code FLASH (bytes) SRAM (bytes) Carrier Type

ATSAMD20J18A-AU 256K
ATSAMD20J18A-AUT
ATSAMD20J18A-AN
ATSAMD20J18A-ANT
ATSAMD20J18A-MU
ATSAMD20J18A-MUT
ATSAMD20J18A-MN
ATSAMD20J18A-MNT
ATSAMD20J18A-CU
ATSAMD20J18A-CUT

3.4. Device Identification

The DSU - Device Service Unit peripheral provides the Device Selection bits in the Device Identification
register (DID.DEVSEL) in order to identify the device by software. The device variants have a reset value

TQFP64

QFN64

UFBGAG4

Tray
Tape & Reel
Tray
Tape & Reel
Tray
Tape & Reel
Tray
Tape & Reel
Tray
Tape & Reel

of DID=0x1001drxx, with the LSB identifying the die number ('d"), the die revision ('r') and the device

selection ('xx').

Table 3-1. Device Identification Values

SAMD20J18C
SAMD20J18A
SAMD20J17A
SAMD20J16A
SAMD20J15A
SAMD20J14A
SAMD20G18A
SAMD20G17A
SAMD20G16A
SAMD20G15A
SAMD20G14A
SAMD20E18A
SAMD20E17A
SAMD20E16A
SAMD20E15A

Atmel

0x00
0x00
0x01

0x02
0x03
0x04
0x05
0x06
0x07
0x08
0x09
0x0A
0x0B
0x0C
0x0D

0x10001300
0x10001300
0x10001301

0x10001302
0x10001303
0x10001304
0x10001305
0x10001306
0x10001307
0x10001308
0x10001309
0x1000130A
0x1000130B
0x1000130C
0x1000130D
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4. Block Diagram
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ARM CORTEX-MO0+

PORT

256/128/64/32/16KB
NVM

NVM
CONTROLLER

Cache

¥

SWCLK SERIAL PROCESSOR
SWDIO WIRE Fmax 4gMHz
DEVICE
SERVICE
UNIT

S

HIGH SPEED
BUS MATRIX

S S

S

32/16/8/4/12KB
RAM

SRAM
CONTROLLER

i

AHB-APB
BRIDGE A

PERIPHERAL <):>
ACCESS CONTROLLER

SYSTEM CONTROLLER

BOD33 | | VREF |

XIN32

OSCULP32K

¥

XOUT32|

XOSC32K | |

0SC32K |

XIN

0oscsMm

XOUT XOSC

| | DFLLasm |

POWER MANAGER

CLOCK
CONTROLLER

_ RESET
RESET CONTROLLER

SLEEP
CONTROLLER

GCLK_IO[7:0]

EXTINT[15:0]

GENERIC CLOCK
CONTROLLER

REAL TIME
COUNTER

WATCHDOG
TIMER

NMI

Note
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EXTERNAL INTERRUPT
CONTROLLER

JTTT 3
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PIN[3:0]

WO[1:0]

AIN[19:0]

VREFA

VREFB

AIN[3:0]

CMP1:0]

PORT

VOUT

VREFA

X[15:0]

Y[15:0]

1. Some products have different number of SERCOM instances, Timer/Counter instances, PTC
signals and ADC signals. Refer to Peripherals Configuration Summary for details.
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5.3. SAM D20E

5.3.1. QFN32/TQFP32

el

Atmel

PA31

DIGITAL PIN
ANALOG PIN
OSCILLATOR
GROUND
INPUT SUPPLY

PA30

<{Uf== \/DDIN
zis—— VDDCORE

GND
PA28
RESET
PA27

PA25
PA24
PA23
PA22
PA19
PA18
PA17
PA16

REGULATED OUTPUT SUPPLY

RESET PIN
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Figure 7-1. APB Write Access.
TO T T2 T3

PCLK |

PADDR X Addr 1

PWRITE /
PSEL / \
PENABLE / \
X Data 1 ><

PREADY / \

No wait states

Figure 7-2. APB Read Access.
TO T1 T2 T3

PWDATA

PCLK |

PADDR X Addr 1

PWRITE \

PSEL / \
PENABLE / \
X Data 1 ><
PREADY / \

No wait states

PRDATA

Related Links
Product Mapping on page 19

7.6. PAC - Peripheral Access Controller

7.6.1. Overview

PCLK

PADDR

Addr 1

PWRITE

PENABLE

PWDATA

Data 1

|
\
_
PSEL 4
I
\
0\

PREADY

Wait states

T2 T3 T4 T5

PCLK

PADDR

Addr 1

PWRITE

PENABLE

PRDATA

>< Data 1

|
X
A
PSEL /
T
0

PREADY

Wait states

There is one PAC associated with each AHB-APB bridge. The PAC can provide write protection for
registers of each peripheral connected on the same bridge.

The PAC peripheral bus clock (CLK_PACx_APB) can be enabled and disabled in the Power Manager.
CLK_PACO_APB and CLK_PAC1_APB are enabled are reset. CLK_PAC2_APB is disabled at reset.
Refer to PM — Power Manager for details. The PAC will continue to operate in any sleep mode where the
selected clock source is running. Write-protection does not apply for debugger access. When the
debugger makes an access to a peripheral, write-protection is ignored so that the debugger can update

the register.

Atmel
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7.7.1.1. Write Protect Clear
Name: WPCLR
Offset:  0x00
Reset:  0x000000
Property: —
Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 1 10 9 8
Access
Reset
Bit 7 6 5 4 3 2 1 0
EIC RTC WDT GCLK SYSCTRL PM
Access R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0
Bit 6 — EIC
Writing a zero to these bits has no effect.
Writing a one to these bits will clear the Write Protect bit for the corresponding peripherals.
Value Description
0 Write-protection is disabled.
1 Write-protection is enabled.
Bit 5 - RTC
Writing a zero to these bits has no effect.
Writing a one to these bits will clear the Write Protect bit for the corresponding peripherals.
Value Description
0 Write-protection is disabled.
1 Write-protection is enabled.
Bit 4 - WDT
Writing a zero to these bits has no effect.
Writing a one to these bits will clear the Write Protect bit for the corresponding peripherals.
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Value Description

0 Write-protection is disabled.
1 Write-protection is enabled.
Bit 3 - GCLK

Writing a zero to these bits has no effect.

Writing a one to these bits will clear the Write Protect bit for the corresponding peripherals.

Value Description
0 Write-protection is disabled.
1 Write-protection is enabled.

Bit 2 - SYSCTRL
Writing a zero to these bits has no effect.

Writing a one to these bits will clear the Write Protect bit for the corresponding peripherals.

Value Description
0 Write-protection is disabled.

1 Write-protection is enabled.

Bit1-PM
Writing a zero to these bits has no effect.

Writing a one to these bits will clear the Write Protect bit for the corresponding peripherals.

Value Description
0 Write-protection is disabled.
1 Write-protection is enabled.
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7.7.21. Write Protect Clear
Name: WPCLR
Offset:  0x00
Reset:  0x000002
Property: —
Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 1 10 9 8
Access
Reset
Bit 7 6 5 4 3 2 1 0
MTB PORT NVMCTRL DSU
Access R/W R/W R/W R/W
Reset 0 0 0 1
Bit 6 - MTB
Writing a zero to these bits has no effect.
Writing a one to these bits will clear the Write Protect bit for the corresponding peripherals.
Value Description
0 Write-protection is disabled.
1 Write-protection is enabled.
Bit 3 - PORT
Writing a zero to these bits has no effect.
Writing a one to these bits will clear the Write Protect bit for the corresponding peripherals.
Value Description
0 Write-protection is disabled.
1 Write-protection is enabled.
Bit 2 - NVMCTRL
Writing a zero to these bits has no effect.
Writing a one to these bits will clear the Write Protect bit for the corresponding peripherals.
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Value Description

Write-protection is disabled.

1 Write-protection is enabled.

Bit 1 — DSU
Writing a zero to these bits has no effect.

Writing a one to these bits will clear the Write Protect bit for the corresponding peripherals.

Value Description

Write-protection is disabled.

1 Write-protection is enabled.
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7.7.2.2. Write Protect Set

Name: WPSET

Offset: 0x04
Reset: 0x000002
Property: —
Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
Access
Reset
Bit 15 14 13 12 11 10 9 8
Access
Reset
Bit 7 6 5 4 3 2 1 0
MTB PORT NVMCTRL DSU
Access R/W R/W R/W R/W
Reset 0 0 0 1
Bit 6 — MTB

Writing a zero to these bits has no effect.

Writing a one to these bits will clear the Write Protect bit for the corresponding peripherals.

Value Description

0 Write-protection is disabled.
1 Write-protection is enabled.
Bit 3 — PORT

Writing a zero to these bits has no effect.

Writing a one to these bits will clear the Write Protect bit for the corresponding peripherals.

Value Description

0 Write-protection is disabled.

1 Write-protection is enabled.

Bit 2 - NVMCTRL
Writing a zero to these bits has no effect.

Writing a one to these bits will clear the Write Protect bit for the corresponding peripherals.
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Value Description

Write-protection is disabled.

1 Write-protection is enabled.

Bit 1 — DSU
Writing a zero to these bits has no effect.

Writing a one to these bits will clear the Write Protect bit for the corresponding peripherals.

Value Description

Write-protection is disabled.

1 Write-protection is enabled.

7.7.3. PAC2 Register Description
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Value Description

0 Write-protection is disabled.
1 Write-protection is enabled.
Bit 16 — ADC

Writing a zero to these bits has no effect.

Writing a one to these bits will clear the Write Protect bit for the corresponding peripherals.

Value Description
0 Write-protection is disabled.
1 Write-protection is enabled.

Bits 15,14,13,12,11,10,9,8 — TCx
Writing a zero to these bits has no effect.

Writing a one to these bits will clear the Write Protect bit for the corresponding peripherals.

Value Description
0 Write-protection is disabled.
1 Write-protection is enabled.

Bits 7,6,5,4,3,2 — SERCOMx
Writing a zero to these bits has no effect.

Writing a one to these bits will clear the Write Protect bit for the corresponding peripherals.

Value Description
0 Write-protection is disabled.

1 Write-protection is enabled.

Bit 1 — EVSYS
Writing a zero to these bits has no effect.

Writing a one to these bits will clear the Write Protect bit for the corresponding peripherals.

Value Description
0 Write-protection is disabled.
1 Write-protection is enabled.
Atmel SAM D20E / SAM D20G / SAM D20J Summary [DATASHEET] 38
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8.2.

Package Drawings

8.21. 64 pin TQFP

DRAWINGS NOT SCALED

D1

(o]
[o1]

MEM

-

(] (]

—~ A

0° to 7°

f
J
C
TOP VIEW SIDE VIEW
COMMON DIMENSIONS
(Unit of Measure = mm)
SYMBOL | MIN NOM | MAX NOTE
A | - - | 1.20
12° Al 0.95 | - 1.05
/T /\ C 0.09 | ----- 0.20
1 D/E 12.00
Al
J \ § g D1/E1 10.00 2
0.102 max. ] 0.05 | ----- 0.15
LEAD COPLANARITY L 0.45 | v 0.75
e 0.50 BSC
f 0.17 ‘ ————— ‘ 0.27
DETAIL VIEW
n 64
Notes : 1. This drawing is for general information only. Refer to JEDEC Drawing MS-026, Variation ACD.
2. Dimensions D1 and E1 do not include mold protrusion. Allowable protrusion is 0.25mm per side.
Dimensions D1 and E1 are maximum plastic body size dimensions including mold mismatch.
3. Lead coplanarity is 0.10mm maximum. 05/03/2013
Atmd TITLE GPC DRAWING NO.| REV.
MF, 64 Lds - 0.50mm Pitch, 10x10x1.0mm Body size
Package Drawing Contact: i ] . AIN MF D
back i mel.com Thin Profile Plastic Quad Flat Package (TQFP)

Table 8-2. Device and Package Maximum Weight

300

Table 8-3. Package Characteristics

Moisture Sensitivity Level

Atmel
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Table 8-4. Package Reference

JEDEC Drawing Reference MS-026
JESD97 Classification E3
8.2.2. 64 pin QFN
DRAWINGS NOT SCALED
e —— A
{o} | I
N
1 %/
0.30
DIA. TYP.|LASER MARKING
3 g
[=
L—1 SEATING PLANE
oJo.od c]
TOP VIEW SIDE VIEW
COMMON DIMENSIONS
(Unit of Measure = mm)
I D2 | SYMBOL| MIN | NOM | MAX | NOTE
A 0.80 | ----- 1.00
D/E 9.00 BSC
D2/E2 4.60 4.70 4.80
J 0.00 | ----- 0.05
b 0.15 | 0.20 | 0.25
E2
e 0.50 BSC
L 0.30 ‘ 0.40 ‘ 0.55
N 64
Option A Option B

See Options
A B

Notes :

BOTTOM VIEW

EXPOSED DIE
ATTACH PAD

Pin 1# Chamfer Pin 1# Notch
(C0.35) (0.20R)

1. This drawing is for general information only. Refer to JEDEC Drawing MO-220, Variation VMMD-4, for proper dimensions, tolerances, datums, etc.
2. Dimension b applies to metallized terminal and is measured between 0.15mm and 0.30mm from the terminal tip.
If the terminal has the optical radius on the other end of the terminal, the dimension should not be measured in that radius area.

Package Drawing Contact:
ABIRL .....cociromings@atmel.com

TITLE

PA, 64 Leads , 0.50 mm pitch, 9 x 9 x 1 mm
Very Thin Quad Flat No Lead Package (VQFN) Sawn

05/27/2011
GPC | DRAWING NO.| REV.
zsT PA A

Note: The exposed die attach pad is not connected electrically inside the device.

Atmel
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Table 8-9. Package Characteristics

Moisture Sensitivity Level MSL3
Table 8-10. Package Reference
JEDEC Drawing Reference MO-220
JESD97 Classification E8
8.2.4. 48 pin TQFP
DRAWINGS NOT SCALED
D
L= — ~—A
| 0°to 7°
D1
i
E 48 a e g\‘
1
2] —_—
- =
elle -
b
E See detail
TOP VIEW SIDE VIEW
COMMON DIMENSIONS
(Unit of Measure = mm)
SYMBOL| MIN | NOM | MAX | NOTE
,.1 /¢ 11-13°
L e 1.20
Al 0.05 | ----- 0.15
A2 A2 0.95 | --—--- 1.05
5 . S ¢ c 0.09 | ----- 0.20
0.102 max. D/E 9.00 BSC
LEAD COPLANARITY
D1/E1 7.00 BSC
L 0.45 | ----- 0.75
DETAIL VIEW
b 0.17 | --—--- 0.27
e 0.50 BSC
Notes : 1. This drawing is for general information only. Refer to JEDEC Drawing MS-026, Variation ABC.
2. Dimensions D1 and E1 do not include mold protrusion. Allowable protrusion is 0.25mm per side.
Dimensions D1 and E1 are maximum plastic body size dimensions including mold mismatch.
3. Lead coplanarity is 0.10mm maximum. 10/04/2011
TITLE GPC DRAWING NO.| REV.
T Package Drawing C d MC, 48 Lds - 0.5mm Pitch, 7x7x1,mm Body size
ARGEL .....occo. Loom | 1 ot plast AV mc :
Eee—— e Thin Profile Plastic Quad Flat Package (TQFP)
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Table 8-11. Device and Package Maximum Weight

140 mg

Table 8-12. Package Characteristics

Moisture Sensitivity Level MSL3

Table 8-13. Package Reference

JEDEC Drawing Reference MS-026
JESD97 Classification E3
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8.2.5. 48 pin QFN

DRAWINGS NOT SCALED

| o1 | —— |=—A
LD}
N
1
0.30
DIA. TYP. [LASER MARKING
E]
SEATING PLANE
aJo.odc ]
TOP VIEW SIDE VIEW

COMMON DIMENSIONS

D2 (Unit of Measure = mm)
SYMBOL| MIN | NOM | MAX | NOTE
Juuuuuyguuyu
— A 0.80 | 0.85 | 0.90
—) [ D/E 7.00 BSC
—) —
—) — D2/E2 | 5.05 | 5.15 | 5.25
—) —
= — B2 b 0.18 | 0.25 | 0.30
g e 0.50 BSC
H L 0.30 ‘ 0.40 ‘ 0.50
—
— N 48
= W
L ﬂﬂﬂﬂmr Option A Option B
! =

See Options

’

»pﬂﬁ

BOTTOM VIEW

EXPOSED DIE
ATTACH PAD Pin 1% Chamfer  Pin 1 Notch
(C 0.30) (0.20R)

Notes : 1. This drawing is for general information only. Refer to JEDEC Drawing MO-220, Variation VKKD-4, for proper dimensions, tolerances, datums, etc.
2. Dimension b applies to metallized terminal and is measured between 0.15mm and 0.30mm from the terminal tip.
If the terminal has the optical radius on the other end of the terminal, the dimension should not be measured in that radius area.

07/27/2011
TITLE GPC DRAWING NO.| REV.
M Packag D:av.”"g c - PE, 48 Leads , 0.50 mm pitch, 7 x 7 mm - PE c
e - Very Thin quad Flat No Lead Package (QFN) Sawn
Note: The exposed die attach pad is not connected electrically inside the device.
Table 8-14. Device and Package Maximum Weight
140 mg
Table 8-15. Package Characteristics
Moisture Sensitivity Level MSL3
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8.2.7.

32 pin TQFP
DRAWINGS NOT SCALED
—— |~—— A
D1 —— A2
32 —— Al
—
1 O I —— |
o I —— |
o I —— |
o I —— |
e E1l
- —
— [T I —— |
* o I —— |
- —
e VA
TOP VIEW
—| - C
SIDE VIEW
‘ D COMMON DIMENSIONS
(Unit of Measure = mm)
H H H H H H H H SYMBOL | MIN NOM | MAX NOTE
N B R 1.20
o I —— |
Al 0.05 | - 0.15
o I —— |
o o | A2 0.95 1.00 | 1.05
1 D/E 8.75 9.00 9.25
E
e = Di/EL | 6.90 | 7.00 | 7.10 2
b o I —— |
C 0.09 | --—--- 0.20
* o I —— |
— ———] L 0.45 | ----- 0.75
’ b 0.30 | --—--- 0.45
n 32
BOTTOM VIEW
Notes : 1. This drawing is for general information only. Refer to JEDEC Drawing MS-026, Variation ABA.
2. Dimensions D1 and E1 do not include mold protrusion. Allowable protrusion is 0.25mm per side.
Dimensions D1 and E1 are maximum plastic body size dimensions including mold mismatch.
3. Lead coplanarity is 0.10mm maximum. 02/29/2012
TITLE GPC DRAWING NO.| REV.
Package Drawing Contact: MA, 32 Lds - 0.80mm Pitch, 7x7x1.00mm Body size
pack awing: com Thin Profile Plastic Quad Flat Package (TQFP) AUT MA C

Table 8-20. Device and Package Maximum Weight

100

mg

Table 8-21. Package Charateristics

Moisture Sensitivity Level

Atmel
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Table 8-22. Package Reference

JEDEC Drawing Reference
JESD97 Classification

8.2.8.

32 pin QFN

MS-026
E3

DRAWINGS NOT SCALED

R

7

0.30

DIA. TYP.|LASER MARKING

o

TOP VIEW

D2

JUUUUL

Notes :

See Options
A B

BOTTOM VIEW

000N
gy o

E
SIDE VIEW
COMMON DIMENSIONS
(Unit of Measure = mm)
) SYMBOL| MIN | NOM | MAX | NOTE
Option A
(e A 0.80 | ---- | 1.00
(e Al 0.00 | ---- | 0.05
d D/E 5.00 BSC
(e
(€030 D2/E2 | 3.50 | 3.60 | 3.70
(e Option B
L 0.30 | 0.40 .
([am 0.50
([am b 0.18 | 0.25 | 0.30 2
e 0.50 BSC
Pin 1# Notch
(0.20R) n 32
f— |

1. This drawing is for general information only. Refer to JEDEC Drawing MO-220, Variation VHHD-5, for proper dimensions, tolerances, datums, etc.
2. Dimension b applies to metallized terminal and is measured between 0.15mm and 0.30mm from the terminal tip.
If the terminal has the optical radius on the other end of the terminal, the dimension should not be measured in that radius area.

10/05/2015

Atmel

Package Drawing Contact:

l.com

TITLE

PG, 32 Leads , 0.50mm pitch, 5x5x1.0mm Body Size
Very Thin Quad Flat No Lead Package (VQFN) Sawn

GPC

ZKV

DRAWING NO.

PG

REV.

Note: The exposed die attach pad is connected inside the device to GND and GNDANA.

Table 8-23. Device and Package Maximum Weight

90

Atmel
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