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Understanding Embedded - Microprocessors

Embedded microprocessors are specialized computing
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Embedded microprocessors are utilized across a broad
spectrum of applications, makina them indispensable in
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SAMAS5D2 SIP

2. DDR2-SDRAM Features

.

.

Power Supply: Vpp, Vppg =1.8 V £0.1V

Double Data Rate architecture: two data transfers per clock cycle

CAS Latency: 3

Burst Length: 8

Bi-directional, differential data strobes (DQS and DQSN) are transmitted/received with data
Edge-aligned with Read data and center-aligned with Write data

DLL aligns DQ and DQS transitions with clock

Differential clock inputs (CLK and CLKN)

Data masks (DM) for write data

Commands entered on each positive CLK edge, data and data mask are referenced to both edges
of DQS

Auto-refresh and Self-refresh modes

Precharged Powerdown and Active Powerdown

Write Data Mask

Write Latency = Read Latency -1 (WL =RL - 1)

Interface: SSTL_18
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SAMAS5D2 SIP

4. Chip Identifier
Table 4-1. SAMA5D2 SIP Chip ID Registers

Chip Name CHIPID_CIDR CHIPID_EXID

SAMA5D225C-D1M 0x8A5C08C2 0x00000053
SAMA5D27C-D5M 0x00000032
SAMA5D27C-D1G 0x00000033
SAMAS5D28C-D1G 0x00000013

© 2017 Microchip Technology Inc. Datasheet Complete DS60001484A-page 8



SAMAS5D2 SIP

5. Package and Ballout
The SAMASD2 SIP is available in the packages listed below.

Important: SAMAS5D2 SIP devices are not pin-to-pin compatible with SAMASD2 devices.

For mechanical characteristics of the TFBGA196, refer to the SAMAS5D2 Series Datasheet, ref. no.
DS60001476, available via www.microchip.com.

For mechanical characteristics of the TFBGA289, see Mechanical Characteristics.

Table 5-1. Packages

Package Name Ball Count Ball Pitch Package Size

TFBGA196 196 0.75 mm 11 x 11 (mm)
TFBGA289 289 0.8 mm 14 x 14 (mm)

Table 5-2. Ball Description

289-ball BGA 196-ball BGA Power Rail 1/0 Type Prlmaw Alternate PIO Perlpheral Reset State

A3 (Signal, Dir,
PU, PD,
Hiz, ST)

u13 M8 VDDSDMMC GPIO_EMMC SDMMCO_CK PIO, I, PU, ST
B QSPIO_SCK (e} 1
F DO /o 2

N7 F7 VDDSDMMC GPIO_EMMC PA1 /o - - A SDMMCO0_CMD /o 1 PIO, I, PU, ST
B QSPI0_CS (o) 1
F D1 /o 2

u14 L8 VDDSDMMC GPIO_EMMC PA2 o | - - A SDMMCO_DATO o |1 PIO, I, PU, ST
B QSPI0_IO0 o 1
F D2 /o 2

T13 G8 VDDSDMMC GPIO_EMMC PA3 1o - = A SDMMCO_DAT1 /o 1 PIO, I, PU, ST
B QSPIO0_IO1 /o 1
[F D3 1o 2

u15 K8 VDDSDMMC GPIO_EMMC PA4 /o0 | - - A SDMMCO_DAT2 /o 1 PIO, I, PU, ST
B QSPI0_IO2 o 1
F D4 /1o 2

u16 P9 VDDSDMMC GGPIO_EMMC PA5 /o - - A SDMMCO_DAT3 /o 1 PIO, I, PU, ST
B QSPI0_IO3 1o 1
F D5 /o 2

u17 P10 VDDSDMMC GPIO_EMMC PA6 o | - - A SDMMCO_DAT4 o |1 PIO, I, PU, ST
B QSPI1_SCK (¢] 1
D TIOA5 /o 1
E FLEXCOM2_100 /o 1
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289-ball BGA

T14

R17

R16

P17

R15

R14

P14

R13

SAMAS5D2 SIP

196-ball BGA

G10

P13

H10

L10

P14

N12

M12

N11

Power Rail

VDDIOP1

VDDIOP1

VDDIOP1

VDDIOP1

VDDIOP1

VDDIOP1

VDDIOP1

VDDIOP1

1/0 Type

GPIO PA23

GPIO_IO PA24
GPIO_IO PA25
GPIO_IO PA26
GPIO_IO PA27
GPIO PA28
GPIO PA29
GPIO PA30

= - |aA

110 FLEXCOM1_lO1

B D1

® DI

D SPI1_MOSI

F QSPI0_CS
o | - - |a FLEXCOM1_lO0

B D2

© TDO

D SPI1_MISO

F QSPI0_IO0
o | - - |A FLEXCOM1_lO3

B D3

© ™S

D SPI1_NPCS0

F QSPI0_IO1
o | - - |A FLEXCOM1_lO4

B D4

© NTRST

D SPI1_NPCS1

F QSPI0_l02
o | - - |A TIOA1

B D5

© SPI0_NPCS2

D SPI1_NPCS2

E SDMMC1_RSTN

F QSPI0_IO3
o | - - A TIOB1

B D6

c SPIO_NPCS3

D SPI1_NPCS3

E SDMMC1_CMD

F CLASSD_LO
o | - - |A TCLK1

B D7

© SPI0_NPCS1

E SDMMC1_WP

F CLASSD_L1
o | - - |B NWE/NANDWE

® SPI0_NPCS0

D PWMHO

E SDMMC1_CD

110

110

l[e]

110

110

110

l[e]

l[e]

110

110

110

110

110

l[e]

110

110

Reset State
(Signal, Dir,

PU, PD,

Hiz, ST)

PIO, I, PU, ST

PIO, |, PU, ST

PIO, I, PU, ST

PIO, I, PU, ST

PIO, I, PU, ST

PIO, I, PU, ST

PIO, I, PU, ST

PIO, I, PU, ST
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289-ball BGA 196-ball BGA 1/0 Type

P13

F5

Cc8

c7

B8

B7

A10

A9

D5

E5

SAMAS5D2 SIP

M11

E6

D6

Cé

C5

D5

D7

cs8

D9

c7

VDDIOP1

VDDIOPO

VDDIOPO

VDDIOPO

VDDIOPO

VDDIOPO

VDDIOPO

VDDIOPO

VDDIOPO

VDDIOPO

GPIO

GPIO

GPIO

GPIO

GPIO

GPIO

GPIO_QSPI

GPIO

GPIO_IO

GPIO_IO

PA31

PBO

PB1

PB2

PB3

PB4

PB5

PB6

PB7

PB8

o | - = B

C
D

-

o | - —

@

O O

o - =

e}

o - — B

o | - = A

o - = A

o (@} [oe]

-

o | - — A

o (@] w

-

o - =

o o W >

-

o | - = A

Alt t

PIO ral
: “i
= (¢]

CLASSD_L2
NCS3
SPI0_MISO
PWMLO
CLASSD_L3
A21/NANDALE
SPI0_MOSI
PWMH1
A22/NANDCLE
SPI0_SPCK
PWML1
CLASSD_RO
NRD/NANDOE
PWMFI0
CLASSD_R1
URXD4

D8

IRQ
PWMEXTRG1
CLASSD_R2
UTXD4

D9

FIQ
CLASSD_R3
TCLK2

D10

PWMH2
QSPI1_SCK
GTSUCOMP
TIOA2

D11

PWML2
QSPI1_CS
GTXER
TIOB2

D12

PWMH3
QSPI1_l00
GRXCK
TCLK3

D13

(Signal, Dir,
PU, PD,
Hiz, ST)

1

(0] 1 PIO, I, PU, ST

/o 2
1
1
(0] 1 PIO, I, PU, ST
/o 2
(0] 1

(¢] 1 PIO, I, PU, ST

/o 2
(¢] 1
(0] 1
(¢] 1 PIO, I, PU, ST

| 1 PIO, I, PU, ST

/o 1
| 3
| 1
(0] 1

(¢] 1 PIO, I, PU, ST

/o 1
| 4
(0] 1

| 1 PIO, I, PU, ST

o 1
(e] 1
(0] 2
(¢] 3

1o 1 PIO, I, PU, ST

/o 1
1
(¢] 2
3

1o 1 PIO, I, PU, ST

/o 1
(0] 1
o 2
| 3

| 1 PIO, I, PU, ST
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SAMAS5D2 SIP

S (Signal, Dir,
PU, PD,
Hiz, ST)

© PWML3 o |1
D QSPI1_IO1 o | 2
F GCRS I 3
c6 co VDDIOPO GPIO_IO PB9 o | - - |A TIOA3 o | 1 PIO, I, PU, ST
B D14 o |1
© PWMFI1 I 1
D QSPI1_l02 o |2
F GcoL I 3
A8 F6 VDDIOPO GPIO_IO PB10 o | - - |A TIOB3 o |1 PIO, I, PU, ST
B D15 o 1
® PWMEXTRG2 I 1
D QSPI1_l03 o 2
F GRX2 I 3
A7 B9 VDDIOPO GPIO PB11 o | - - |A LCDDATO o |1 PIO, I, PU, ST
B AO/NBSO o |1
© URXD3 I 3
D PDMIC_DAT 2
F GRX3 I 3
B6 B8 VDDIOPO GPIO PB12 i | - - |a LCDDAT1 o |1 PIO, I, PU, ST
B A1 o |1
© UTXD3 o |3
D PDMIC_CLK 2
F GTX2 o |3
c5 B7 VDDIOPO GPIO PB13 o | - - |a LCDDAT2 o 1 PIO, I, PU, ST
B A2 o |1
© PCK1 o 3
F GTX3 o |3
A6 G6 VDDIOPO GPIO_QSPI PB14 o | - - |A LCDDAT3 o |1 PIO, I, PU, ST
B A3 o |1
© TK1 o 2
D 12SC1_MCK o |1
E QSPI1_SCK o 3
F GTXCK o | 3
E4 B5 VDDIOPO GPIO PB15 o | - - |a LCDDAT4 o |1 PIO, I, PU, ST
B A4 o |1
© TF1 o 2
D 12SC1_CK o |1
E QSPI1_CS o 3
F GTXEN o |3
B5 c4 VDDIOPO GPIO_IO PB16 o | - - |A LCDDAT5 o |1 PIO, I, PU, ST
B A5 o |1
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SAMAS5D2 SIP

S (Signal, Dir,
PU, PD,
Hiz, ST)
B A12 (o)

1

© RDO I 1
D TIOB2 o |2
E FLEXCOM3_IO0 o 3
F GMDIO o |3
E2 E3 VDDIOPO GPIO PB24 o | - - |a LCDDAT13 o |1 PIO, I, PU, ST
B A13 o |1
© RKO o 1
D TCLK2 I 2
E FLEXCOM3_lO3 o 3
F ISC_D10 I 3
A3 E2 VDDIOPO GPIO PB25 o | - - |a LCDDAT14 o 1 PIO, I, PU, ST
B A14 o |1
© RFO o | 1
E FLEXCOM3_lO4 o |3
F ISC_D11 I 3
G3 D4 VDDIOPO GPIO PB26 o | - - |a LCDDAT15 o |1 PIO, I, PU, ST
B A15 o |1
c URXDO I 1
D PDMIC_DAT 1
F ISC_DO I 3
F4 c3 VDDIOPO GPIO PB27 o | - - |a LCDDAT16 o |1 PIO, I, PU, ST
B A16 o |1
c UTXDO o 1
D PDMIC_CLK 1
F ISC_D1 I 3
D2 D2 VDDIOPO GPIO PB28 o | - - A LCDDAT17 o |1 PIO, I, PU, ST
B A17 o |1
® FLEXCOMO_IO0 o 1
D TIOA5 o 2
F ISC_D2 [ 3
G8 B3 VDDIOPO GPIO PB29 o | - - |a LCDDAT18 o |1 PIO, I, PU, ST
B A18 o |1
© FLEXCOMO_IO1 o 1
D TIOB5 o | 2
F ISC_D3 [ 3
c2 F3 VDDIOPO GPIO PB30 o | - - A LCDDAT19 o |1 PIO, I, PU, ST
B A19 o |1
® FLEXCOMO_IO2 o |1
D TCLK5 I 2
F ISC_D4 [ 3

© 2017 Microchip Technology Inc. Datasheet Complete DS60001484A-page 16



289-ball BGA 196-ball BGA P Rail /0 Ty P Alt t

PIO ral
S (Signal, Dir,
PU, PD,
Hiz, ST)
/o - - A (0} 1

G7 A2 VDDIOPO GPIO PB31 LCDDAT20 PIO, I, PU, ST
B A20 (0] 1
C FLEXCOMO_IO3 (0} 1
D TWDO o 1
F ISC_D5 | 3
N10 L13 VDDIOP1 GPIO PCO o | - = A LCDDAT21 (0] 1 PIO, I, PU, ST
B A23 (0] 1
C FLEXCOMO_IO4 (0] 1
D TWCKO o 1
F ISC_D6 | 3
N11 H11 VDDIOP1 GPIO PC1 o - = A LCDDAT22 (0] 1 PIO, I, PU, ST
B A24 o 1
C CANTX0 (0] 1
D SPI1_SPCK o 1
E 12SC0_CK /o 1
F ISC_D7 | 3
N9 L1 VDDIOP1 GPIO PC2 o - - A LCDDAT23 O 1 PIO, I, PU, ST
B A25 (0] 1
C CANRXO | 1
D SPI1_MOSI 1o 1
E 12SC0_MCK (¢] 1
F ISC_D8 | 3
M10 F13 VDDIOP1 GPIO PC3 o - = A LCDPWM (0] 1 PIO, I, PU, ST
B NWAIT | 1
C TIOA1 o 1
D SPI1_MISO o 1
E 128C0_WSs /o 1
F ISC_D9 | 3
N15 G14 VDDIOP1 GPIO PC4 1o - - A LCDDISP o 1 PIO, I, PU, ST
B NWR1/NBS1 (0] 1
C TIOB1 /o 1
D SPI1_NPCS0 1o 1
E 12SC0_DI0 | 1
F ISC_PCK | 3
M16 J14 VDDIOP1 GPIO PC5 o - = A LCDVSYNC (0] 1 PIO, I, PU, ST
B NCSO0 o 1
C TCLK1 | 1
D SPI1_NPCS1 (0] 1
E 128C0_DOO0 (¢} 1
F ISC_VSYNC | 3
L1 J13 VDDIOP1 GPIO PC6 1o - - A LCDHSYNC o 1 PIO, I, PU, ST

© 2017 Microchip Technology Inc. Datasheet Complete DS60001484A-page 17



SAMAS5D2 SIP

S (Signal, Dir,
PU, PD,
Hiz, ST)
110

E TFO 2
F A2 o |2
G5 = VDDISC GPIO PC14 | - - |A LCDDAT6 o |2  PIOIPUST
B GRX0 [ 1
c ISC_D5 ! 1
E TDO o |2
F A3 o |2
G2 = VDDISC GPIO PC15 | - - |A LCDDAT? O |2 PO PUST
B GRX1 [ 1
® ISC_D6 [ 1
E RDO |2
F A4 o |2
G6 = VDDISC GPIO PC16 - - |A LCDDAT10 o |2  PIOIPUST
B GTX0 o |1
© ISC_D7 | 1
E RKO o | 2
F A5 o |2
c1 = VDDISC GPIO PC17 1 | - - |A LCDDAT11 O |2 PO PUST
B GTX1 o |1
© ISC_D8 [ 1
E RFO o 2
F A6 o |2
G9 = VDDISC GPIO PC18 o - - |A LCDDAT12 o |2  PIOIPUST
B GMDC o |1
© ISC_D9 [ 1
E FLEXCOM3_I02 o | 2
F A7 o |2
D1 = VDDISC GPIO PC19 | - - |A LCDDAT13 o |2 PO PUST
B GMDIO o 1
c ISC_D10 [ 1
E FLEXCOM3_IO1 o 2
F A8 o |2
H4 = VDDISC GPIO PC20 o - - |A LCDDAT14 o |2 PIOIPUST
B GRXCK [ 1
c ISC_D11 [ 1
E FLEXCOM3_IO0 o | 2
F A9 o |2
E1 = VDDISC GPIO PC21 o | - - |A LCDDAT15 o |2 PO PUST
B GTXER o |1
c ISC_PCK [ 1
E FLEXCOM3_lO3 o |2
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SAMAS5D2 SIP

289-ball BGA 196-ball BGA P Rail 1/0 Ty P Alt t PIO |
S (Signal, Dir,
PU, PD,
Hiz, ST)
F A10

o |2
F1 = VDDISC GPIO PC22 o | - - A LCDDAT18 O 2 PO PU,ST
B GCRS I
© ISC_VSYNC |1
E FLEXCOM3_lO4 o |2
F A1 o 2
HO = VDDISC GPIO PC23 | - - |a LCDDAT19 O |2 PO PUST
B GCOoL |1
® ISC_HSYNC I
F A12 o |2
G1 = VDDISC GPIO_CLK PC24 o |- - |a LCDDAT20 o |2 | PIOIPUST
B GRX2 |1
® ISC_MCK o |1
F A13 o 2
H8 = VDDISC GPIO PC25 o | - - A LCDDAT21 o |2 | PIOIPUST
B GRX3 |1
® ISC_FIELD R
F Al4 o 2
F7 = VDDIOP2 GPIO PC26 1 | - - |a LCDDAT22 o |2 PO PUST
B GTX2 o 1
D CANTX1 o |1
F A15 o |2
B10 = VDDIOP2 GPIO PC27 o | - - |a LCDDAT23 o |2 | PIOIPUST
B GTX3 o 1
® PCK1 o |2
D CANRX1 |1
E TWDO o | 2
F A16 o 2
F6 = VDDIOP2 GPIO PC28 1 | - - |a LCDPWM o |2 PO PUST
B FLEXCOM4_I00 o | 1
© PCK2 o |1
E TWCKO o | 2
F A7 o |2
B9 = VDDIOP2 GPIO PC29 | - - |A LCDDISP o |2  PIOIPUST
B FLEXCOMA4_IO1 o | 1
F A18 o |2
E6 = VDDIOP2 GPIO PC30 o | - - |a LCDVSYNC o |2 | PIOIPUST
B FLEXCOM4_|02 o | 1
F A19 o |2
A1 = VDDIOP2 GPIO PC31 o | - - |a LCDHSYNC O 2 PO PU,ST
B FLEXCOM4_l03 o |1
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289-ball BGA 196-ball BGA Power Rail 1/0 Type PIO ral
Reset State

S (Signal, Dir,
PU, PD,
Hiz, ST)

© URXD3 |2
F A20 o |2

E7 = VDDIOP2 GPIO_CLK PDO | - - |A LCDPCK o |2  PIOIPUST
B FLEXCOM4_l04 o [1
c UTXD3 o |2
D GTSUCOMP o |2
F A23 o |2

co = VDDIOP2 GPIO PD1 | - - |A LCDDEN O |2 PO PUST
D GRXCK )
F A24 o |2

D8 = VDDIOP2 GPIO_CLK PD2 | - - |A URXD1 [ 1 PIO,I,PU, ST
D GTXER o |2
E ISC_MCK o |2
F A25 o |2

J = VDDANA GPIO_AD PD3 | - - |A UTXD1 o |1 PO PUST
B FlQ |2
D GCRS |2
E ISC_D11 |2
F NWAIT 2

H7 = VDDANA GPIO_AD PD4 | - - |A TWD1 0 |2 | PIO,I,PU, ST
B URXD2 [ 1
D GCoL |2
E ISC_D10 |2
F NCS0 o |2

H1 = VDDANA GPIO_AD PD5 - - |A TWCKA1 0 2 PIO,I,PU, ST
B UTXD2 o |1
D GRX2 |2
E ISC_D9 |2
F NCS1 o |2

J2 = VDDANA GPIO_AD PD6 1 | - - |A TCK I |2 | PIO,IPU,ST
B PCK1 o |1
D GRX3 |2
E ISC_D8 I )
F NCS2 o |2

He H5 VDDANA GPIO_AD PD7 o | - - |A DI I 2  PIO,I,PU,ST
© UTMI_RXVAL o |1
D GTX2 o |2
E ISC_DO |2
F NWR1/NBS1 o |2

K3 J2 VDDANA GPIO_AD PD8 | - - |A TDO o |2 PO PUST
© UTMI_RXERR o |1

© 2017 Microchip Technology Inc. Datasheet Complete DS60001484A-page 21



289-ball BGA 196-ball BGA Power Rail 1/0 Type PIO ral
Reset State

S (Signal, Dir,
PU, PD,
Hiz, ST)

D GTX3 o |2
E ISC_D1 I 2
F NANDRDY I 2
Ja G4 VDDANA GPIO_AD PD9 o | - - |A ™S I 2 PIO,I,PU, ST
® UTMI_RXACT o |1
D GTXCK o 2
E ISC_D2 I 2
J3 c2 VDDANA GPIO_AD PD10 o | - - |a NTRST I 2 PIO,I,PU, ST
© UTMI_HDIS o |1
D GTXEN o 2
E ISC_D3 I 2
K2 F2 VDDANA GPIO_AD PD11 o | - - |a TIOA1 /0 '3 PO, I, PU, ST
B PCK2 o |2
© UTMI_LSO o |1
D GRXDV I 2
E ISC_D4 I 2
F ISC_MCK o |4
K9 K4 VDDANA GPIO_AD PD12 o | - - |a TIOB1 o '3 PO, I, PU, ST
B FLEXCOM4_l00 o | 2
© UTMI_LS1 o |1
D GRXER I 2
E ISC_D5 I 2
F ISC_D4 4
N1 c1 VDDANA GPIO_AD PD13 o | - - |a TCLK1 I 3 PIO,I,PU, ST
B FLEXCOM4_lO1 o |2
© UTMI_CDRCPSELO | 1
D GRX0 I 2
E ISC_D6 I 2
F ISC_D5 4
K5 H2 VDDANA GPIO_AD PD14 o | - - |a TCK I 1 APUST
B FLEXCOM4_l02 o | 2
© UTMI_CDRCPSEL1 | 1
D GRX1 I 2
E ISC_D7 I 2
F ISC_D6 I 4
K8 G2 VDDANA GPIO_AD PD15 o | - - |a DI I 1 PIO, I, PU, ST
B FLEXCOM4_l03 o |2
© UTMI_CDRCPDIVEN | | 1
D GTX0 o |2
E ISC_PCK I 2
F ISC_D7 I a4
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SAMAS5D2 SIP

2000al3GA | 951l BGA | Power Rail | 10 Type _——

A3 (Signal, Dir,
PU, PD,
Hiz, ST)

L5 — VDDANA GPIO_AD PD25 /0 | AD6 - A SPI1_SPCK /o '3 PIO, I, PU, ST
C FLEXCOM4_IO4 o 3

R1 - VDDANA GPIO_AD PD26 /0 | AD7 - A SPI1_MOSI /0 |3 PIO, I, PU, ST
Cc FLEXCOM2_IO0 o 2

L7 - VDDANA GPIO_AD PD27 /0 | AD8 - A SPI1_MISO /o '3 PIO, I, PU, ST
B TCK | 3
C FLEXCOM2_I01 /0 | 2

L3 - VDDANA GPIO_AD PD28 /0 AD9 - A SPI1_NPCS0 /o 3 PIO, I, PU, ST
B TDI | 3
C FLEXCOM2_|02 /0 2

M2 = VDDANA GPIO_AD PD29 /0 | AD10 = A SPI1_NPCS1 (0} 3 PIO, I, PU, ST
B TDO (0] 3
C FLEXCOM2_l03 (0} 2
D TIOA3 o 3
E TWDO /0 |3

M9 - VDDANA GPIO_AD PD30 /10 ADM - A SPI1_NPCS2 o 3 PIO, I, PU, ST
B T™MS [ 3
C FLEXCOM2_|04 o 2
D TIOB3 /o0 '3
E TWCKO /o 3

M8 - VDDANA GPIO PD31 o - - A ADTRG | 1 PIO, I, PU, ST
B NTRST | 3
C IRQ | 4
D TCLK3 | 3
E PCKO o 2

L9 L1 VDDANA - ADVREF | - - - - - - -

K4, J5 K3, L2 VDDANA power VDDANA | - - - - = = =

J6, M1 L3, K1 GNDANA ground GNDANA | - - - - - - -

J10, F11 K12, VDDIODDR DDR DDR_VREF - - - - - - - -

F12

L10, L14, J8, F10, E8, E9, VDDIODDR power VDDIODDR - - - - - - -

H10, G12, E11, E10, G12, H12,

E8 J12

K10, M14, J9, K11, J11, F9, GNDIODDR ground GNDIODDR — - — — - - -

G10, H12, E10, | C10, E11, F8,

F8 F11, G13, H13

H2, U3, P7,L12, G7, H4, D14, VDDCORE power VDDCORE - - - - - - -

E9, D7 E14,L5

E12, F12,J11, G11,E12,E13, A GNDCORE ground GNDCORE - - - - - - -

K11, K6, K7 H3, H7, H8, J3

D4, F3 F4, E4 VDDIOPO power VDDIOPO | - - - - - - -

E3, F2 E5, F5 GNDIOPO ground GNDIOPO | = = = = = = =

N12, P12 N9, N10 VDDIOP1 power VDDIOP1 | — - — — - = -

M12, P11 M9, M10 GNDIOP1 ground GNDIOP1 | - - - - - - -

D9 - VDDIOP2 power VDDIOP2 | - - - - o — —
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Table 7-3. Package Reference
JEDEC Drawing Reference NA
J-STD-609 Classification e8

Table 7-4. 289-ball TFBGA Package Information

Ball Land 0.450 mm £0.05
Nominal Ball Diameter 0.4 mm

Solder Mask Opening 0.350 mm +0.05
Solder Mask Definition SMD

Solder OSP

7.2 196-ball TFBGA

For mechanical characteristics of the 196-ball TFBGA package, refer to the SAMA5D2 Series Datasheet,
ref. no. DS60001476, available via www.microchip.com.
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8. Ordering Information
Table 8-1. Ordering Information

Range

ATSAMAS5D225C-D1M-CU BGA196 Tray -40°C to +85°C
ATSAMA5D225C-D1M-CUR Tape & Reel

ATSAMAS5D27C-D5M-CU BGA289 Tray

ATSAMAS5D27C-D5M-CUR Tape & Reel

ATSAMAS5D27C-D1G-CU Tray

ATSAMAS5D27C-D1G-CUR Tape & Reel

ATSAMAS5D28C-D1G-CU Tray

ATSAMAS5D28C-D1G-CUR Tape & Reel
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The Microchip Web Site

Microchip provides online support via our web site at http://www.microchip.com/. This web site is used as
a means to make files and information easily available to customers. Accessible by using your favorite
Internet browser, the web site contains the following information:

*  Product Support — Data sheets and errata, application notes and sample programs, design
resources, user’s guides and hardware support documents, latest software releases and archived
software

*  General Technical Support — Frequently Asked Questions (FAQ), technical support requests,
online discussion groups, Microchip consultant program member listing

» Business of Microchip — Product selector and ordering guides, latest Microchip press releases,
listing of seminars and events, listings of Microchip sales offices, distributors and factory
representatives

Customer Change Notification Service

Microchip’s customer notification service helps keep customers current on Microchip products.
Subscribers will receive e-mail notification whenever there are changes, updates, revisions or errata
related to a specified product family or development tool of interest.

To register, access the Microchip web site at http://www.microchip.com/. Under “Support”, click on
“Customer Change Notification” and follow the registration instructions.

Customer Support

Users of Microchip products can receive assistance through several channels:

» Distributor or Representative

* Local Sales Office

*  Field Application Engineer (FAE)
*  Technical Support

Customers should contact their distributor, representative or Field Application Engineer (FAE) for support.
Local sales offices are also available to help customers. A listing of sales offices and locations is included
in the back of this document.

Technical support is available through the web site at: http://www.microchip.com/support
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Product Identification System

To order or obtain information, e.g., on pricing or delivery, refer to the factory or the listed sales office.

ATSAMAS5 D225 C - DIM - C U R

Architecture

Product Group

Mask Revision

Memory Type and Size

Package

Temperature Range

Carrier Type
Architecture: ATSAMA5S = ARM Cortex-A5 CPU
Product Group: D225 = 196-ball general-purpose
microprocessor family
D27 = 289-ball general-purpose
D28 microprocessor family
Memory Type and Size: D1M = 128-Mbit DDR2 SDRAM
D5M = 512-Mbit DDR2 SDRAM
D1G = 1-Gigabit DDR2 SDRAM
Mask Revision: C
Package: C = BGA
Temperature Range: u = -40°C to +85°C (Industrial)
Carrier Type: Blank = Standard packaging (tray)
R = Tape and Reel
Examples:

«  ATSAMA5D225C-D1M-CU = ARM Cortex-A5 general-purpose microprocessor, 128-Mbit DDR2
SDRAM, 196-ball, Industrial temperature, BGA Package.

Note: Tape and Reel identifier only appears in the catalog part number description. This identifier is
used for ordering purposes and is not printed on the device package

Microchip Devices Code Protection Feature

Note the following details of the code protection feature on Microchip devices:

*  Microchip products meet the specification contained in their particular Microchip Data Sheet.

*  Microchip believes that its family of products is one of the most secure families of its kind on the
market today, when used in the intended manner and under normal conditions.

»  There are dishonest and possibly illegal methods used to breach the code protection feature. All of
these methods, to our knowledge, require using the Microchip products in a manner outside the
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operating specifications contained in Microchip’s Data Sheets. Most likely, the person doing so is
engaged in theft of intellectual property.
*  Microchip is willing to work with the customer who is concerned about the integrity of their code.
*  Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their
code. Code protection does not mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the
code protection features of our products. Attempts to break Microchip’s code protection feature may be a
violation of the Digital Millennium Copyright Act. If such acts allow unauthorized access to your software
or other copyrighted work, you may have a right to sue for relief under that Act.

Legal Notice

Information contained in this publication regarding device applications and the like is provided only for
your convenience and may be superseded by updates. It is your responsibility to ensure that your
application meets with your specifications. MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED, WRITTEN OR ORAL, STATUTORY
OR OTHERWISE, RELATED TO THE INFORMATION, INCLUDING BUT NOT LIMITED TO ITS
CONDITION, QUALITY, PERFORMANCE, MERCHANTABILITY OR FITNESS FOR PURPOSE.
Microchip disclaims all liability arising from this information and its use. Use of Microchip devices in life
support and/or safety applications is entirely at the buyer’s risk, and the buyer agrees to defend,
indemnify and hold harmless Microchip from any and all damages, claims, suits, or expenses resulting
from such use. No licenses are conveyed, implicitly or otherwise, under any Microchip intellectual
property rights unless otherwise stated.

Trademarks

The Microchip name and logo, the Microchip logo, AnyRate, AVR, AVR logo, AVR Freaks, BeaconThings,
BitCloud, CryptoMemory, CryptoRF, dsPIC, FlashFlex, flexPWR, Heldo, JukeBlox, KeelLoq, KeelLoq logo,
Kleer, LANCheck, LINK MD, maXStylus, maXTouch, MediaLB, megaAVR, MOST, MOST logo, MPLAB,
OptoLyzer, PIC, picoPower, PICSTART, PIC32 logo, Prochip Designer, QTouch, RightTouch, SAM-BA,
SpyNIC, SST, SST Logo, SuperFlash, tinyAVR, UNI/O, and XMEGA are registered trademarks of
Microchip Technology Incorporated in the U.S.A. and other countries.

ClockWorks, The Embedded Control Solutions Company, EtherSynch, Hyper Speed Control, HyperLight
Load, IntelliMOS, mTouch, Precision Edge, and Quiet-Wire are registered trademarks of Microchip
Technology Incorporated in the U.S.A.

Adjacent Key Suppression, AKS, Analog-for-the-Digital Age, Any Capacitor, Anyln, AnyOut, BodyCom,
chipKIT, chipKIT logo, CodeGuard, CryptoAuthentication, CryptoCompanion, CryptoController,
dsPICDEM, dsPICDEM.net, Dynamic Average Matching, DAM, ECAN, EtherGREEN, In-Circuit Serial
Programming, ICSP, Inter-Chip Connectivity, JitterBlocker, KleerNet, KleerNet logo, Mindi, MiWi,
motorBench, MPASM, MPF, MPLAB Certified logo, MPLIB, MPLINK, MultiTRAK, NetDetach, Omniscient
Code Generation, PICDEM, PICDEM.net, PICkit, PICtail, PureSilicon, QMatrix, RightTouch logo, REAL
ICE, Ripple Blocker, SAM-ICE, Serial Quad I/0, SMART-1.S., SQI, SuperSwitcher, SuperSwitcher I, Total
Endurance, TSHARC, USBCheck, VariSense, ViewSpan, WiperLock, Wireless DNA, and ZENA are
trademarks of Microchip Technology Incorporated in the U.S.A. and other countries.

SQTP is a service mark of Microchip Technology Incorporated in the U.S.A.

Silicon Storage Technology is a registered trademark of Microchip Technology Inc. in other countries.
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GestlIC is a registered trademark of Microchip Technology Germany Il GmbH & Co. KG, a subsidiary of
Microchip Technology Inc., in other countries.

All other trademarks mentioned herein are property of their respective companies.
© 2017, Microchip Technology Incorporated, Printed in the U.S.A., All Rights Reserved.
ISBN: 978-1-5224-1587-9

Quality Management System Certified by DNV

ISO/TS 16949

Microchip received ISO/TS-16949:2009 certification for its worldwide headquarters, design and wafer
fabrication facilities in Chandler and Tempe, Arizona; Gresham, Oregon and design centers in California
and India. The Company’s quality system processes and procedures are for its PIC® MCUs and dsPIC®
DSCs, KEELOQ® code hopping devices, Serial EEPROMSs, microperipherals, nonvolatile memory and
analog products. In addition, Microchip’s quality system for the design and manufacture of development
systems is ISO 9001:2000 certified.
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