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2. Overview

2.1 Block diagram

Figure 2-1.  Block diagram
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Table 3-1. GPIO Controller Function Multiplexing

TQFP G GPIO function
/ P Pin
QFN | TQFP | LQFP | Type
64 100 144 PIN | O | Supply @ A B C D E F
USART1 - SPIO - PWM -
14 PB11 43 VDDIO1 x1/x2 DSR MISO PWMHI[1]
USART1 - SPIO - PWM -
15 PB12 44 VDDIO1 x1/x2 DCD SCK PWML[2]
USART1 - SPIO - PWM - MACB -
16 PB13 45 VDDIO1 x1/x2 RI NPCSI0] PWMHI2] RX_ER
USART1 - SPIO - PWM - MACB -
17 PB14 46 VDDIO1 x1/x2 RTS NPCSI[1] PWML[3] MDC
USART1 - USART1 - PWM - MACB -
18 PB15 47 VDDIO1 x1/x2 CTS CLK PWMHI3] MDIO
PWM -
USART1 - SPIO - EXT_ CANIF -
19 PB16 48 VDDIO1 x1/x2 RXD NPCS[2] FAULTSI[0] RXLINE[0]
PWM -
USART1 - SPIO - EXT_ CANIF -
20 PB17 49 VDDIO1 x1/x2 TXD NPCSI[3] FAULTS[1] TXLINE[0]
TCO - EIC -
57 PB18 50 VDDIO2 x1/x2 CLK2 EXTINT[4]
SPI1 - IISC - MACB -
42 58 PB19 51 VDDIO2 x1/x2 TCO-A0 MOSI ISDO CRS
SPI1 - ACIFA1 - MACB -
43 59 PB20 52 VDDIO2 x1/x2 TC0-BO MISO IISC - ISDI ACAOUT coL
TCO - SPI1 - IISC - ACIFA1 - MACB -
44 60 PB21 53 VDDIO2 x2/x4 CLK1 SCK IMCK ACBOUT RXD[2]
SPI1 - IISC - SCIF - MACB -
45 61 PB22 54 VDDIO2 x1/x2 TCO - A1 NPCSI[3] ISCK GCLKI0] RXD[3]
SPI1 - SCIF - MACB -
46 62 PB23 55 VDDIO2 x1/x2 TCO - B1 NPCS[2] IISC - IWS GCLK[1] RX_CLK
TCO - SPI1 -
63 PB24 56 VDDIO2 x1/x2 CLKO NPCSI[1]
PEVC -
SPI1 - PAD_EVT
64 PB25 57 VDDIO2 x1/x2 TCO - A2 NPCSI0] [8]
PEVC -
SPI1 - PAD_EVT MACB -
65 PB26 58 VDDIO2 x2/x4 TC0-B2 SCK 9] TX_EN
PEVC -
QDECO - SPI1 - PAD_EVT TC1- MACB -
66 PB27 59 VDDIO2 x1/x2 QEPA MISO [10] CLKO TXD[0]
PEVC -
QDECO - SPI1 - PAD_EVT MACB -
67 PB28 60 VDDIO2 x1/x2 QEPB MOSI [11] TC1-BO TXD[1]
PEVC -
QDECO - SPIO - PAD_EVT
68 PB29 61 VDDIO2 x1/x2 QEPI NPCSI0] [12] TC1-A0
31 47 69 PB30 62 VDDIO2 x1
32 48 70 PB31 63 VDDIO2 x1
SPIO - USART2 - CANIF -
49 7 PC00 64 VDDIO2 x1/x2 USBC - ID NPCSI[1] CTS TC1-B2 TXLINE[1]
USBC - SPIO - USART2 - CANIF -
50 72 PCO1 65 VDDIO2 x1/x2 VBOF NPCS[2] RTS TC1-A2 RXLINE[1]

AIMEL 13
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Table 3-7. Signal Description List
Active
Signal Name Function Type Level Comments
RX_CLK Receive Clock Input
RX_DV Receive Data Valid Input
RX_ER Receive Coding Error Input
SPEED Speed Output
TXDI[3:0] Transmit Data Output
TX_CLK Transmit Clock or Reference Clock Input
TX_EN Transmit Enable Output
TX_ER Transmit Coding Error Output
WOL Wake-On-LAN Output
Peripheral Event Controller - PEVC
PAD_EVT[15:0] Event Input Pins Input
Power Manager - PM

RESET_N Reset Pin Input Low

Pulse Width Modulator - PWM
PWMHI[3:0] .
PWML[3:0] PWM Output Pins Output
EXT_FAULTI[1:0] PWM Fault Input Pins Input

Quadrature Decoder- QDEC0/QDEC1

QEPA QEPA quadrature input Input
QEPB QEPB quadrature input Input
QEPI Index input Input
System Controller Interface- SCIF
XINO, XIN1, XIN32 Crystal 0, 1, 32K Inputs Analog
igglg,zxoun, Crystal 0, 1, 32K Output Analog
GCLKO - GCLK1 Generic Clock Pins Output
Serial Peripheral Interface - SPIO, SPI1

MISO Master In Slave Out I/0

MOSI Master Out Slave In /0

32117DS-AVR-01/12
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43.1
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AT32UC3C

Figure 4-1. Overview of the AVR32UC CPU
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AVR32UC has three pipeline stages, Instruction Fetch (IF), Instruction Decode (ID), and Instruc-
tion Execute (EX). The EX stage is split into three parallel subsections, one arithmetic/logic
(ALU) section, one multiply (MUL) section, and one load/store (LS) section.

Instructions are issued and complete in order. Certain operations require several clock cycles to
complete, and in this case, the instruction resides in the ID and EX stages for the required num-
ber of clock cycles. Since there is only three pipeline stages, no internal data forwarding is
required, and no data dependencies can arise in the pipeline.

Figure 4-2 on page 28 shows an overview of the AVR32UC pipeline stages.
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4.3.2

43.2.1

43.2.2

4.3.2.3

4.3.2.4

32117DS-AVR-01/12

Figure 4-2. The AVR32UC Pipeline
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AVR32A Microarchitecture Compliance

AVR32UC implements an AVR32A microarchitecture. The AVR32A microarchitecture is tar-
geted at cost-sensitive, lower-end applications like smaller microcontrollers. This
microarchitecture does not provide dedicated hardware registers for shadowing of register file
registers in interrupt contexts. Additionally, it does not provide hardware registers for the return
address registers and return status registers. Instead, all this information is stored on the system
stack. This saves chip area at the expense of slower interrupt handling.

Interrupt Handling

Upon interrupt initiation, registers R8-R12 are automatically pushed to the system stack. These
registers are pushed regardless of the priority level of the pending interrupt. The return address
and status register are also automatically pushed to stack. The interrupt handler can therefore
use R8-R12 freely. Upon interrupt completion, the old R8-R12 registers and status register are
restored, and execution continues at the return address stored popped from stack.

The stack is also used to store the status register and return address for exceptions and scall.
Executing the rete or rets instruction at the completion of an exception or system call will pop
this status register and continue execution at the popped return address.

Java Support

AVR32UC does not provide Java hardware acceleration.

Floating Point Support

A fused multiply-accumulate Floating Point Unit (FPU), performaing a multiply and accumulate
as a single operation with no intermediate rounding, therby increasing precision is provided. The
floating point hardware conforms to the requirements of the C standard, which is based on the
IEEE 754 floating point standard.

Memory Protection

The MPU allows the user to check all memory accesses for privilege violations. If an access is
attempted to an illegal memory address, the access is aborted and an exception is taken. The
MPU in AVR32UC is specified in the AVR32UC Technical Reference manual.

AIMEL 28
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Table 5-3. Peripheral Address Mapping

OxFFFEO000
HFLASHC Flash Controller - HFLASHC
OxFFFE1000
USBC USB 2.0 OTG Interface - USBC
OxFFFE2000
HMATRIX HSB Matrix - HMATRIX
OxFFFE2400 )
SAU Secure Access Unit - SAU
OxFFFE2800 )
SMC Static Memory Controller - SMC
OxFFFE2CO00
SDRAMC SDRAM Controller - SDRAMC
OxFFFE3000
MACB Ethernet MAC - MACB
OxFFFF0000
INTC Interrupt controller - INTC
OxFFFF0400
PM Power Manager - PM
OxFFFF0800
SCIF System Control Interface - SCIF
OxFFFFOCO00 ]
AST Asynchronous Timer - AST
OxFFFF1000
WDT Watchdog Timer - WDT
OxFFFF1400
EIC External Interrupt Controller - EIC
OxFFFF1800
FREQM Frequency Meter - FREQM
OxFFFF2000
GPIO General Purpose Input/Output Controller - GPIO
OxFFFF2800 USARTO Universal Synchronous/Asynchronous
Receiver/Transmitter - USARTO
OxFFFF2C00 USART?2 Universal Synchronous/Asynchronous
Receiver/Transmitter - USART2
OxFFFF3000 USART3 Universal Synchronous/Asynchronous
Receiver/Transmitter - USART3
O0xFFFF3400 ) )
SPI1 Serial Peripheral Interface - SPI1

AIMEL 42
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The following GPIO registers are mapped on the local bus:

Table 5-4. Local bus mapped GPIO registers

Local Bus

Port Register Mode Address Access
A Output Driver Enable Register (ODER) WRITE 0x40000040 Write-only
SET 0x40000044 Write-only
CLEAR 0x40000048 Write-only
TOGGLE 0x4000004C Write-only
Output Value Register (OVR) WRITE 0x40000050 Write-only
SET 0x40000054 Write-only
CLEAR 0x40000058 Write-only
TOGGLE 0x4000005C Write-only
Pin Value Register (PVR) - 0x40000060 Read-only
B Output Driver Enable Register (ODER) WRITE 0x40000140 Write-only
SET 0x40000144 Write-only
CLEAR 0x40000148 Write-only
TOGGLE 0x4000014C Write-only
Output Value Register (OVR) WRITE 0x40000150 Write-only
SET 0x40000154 Write-only
CLEAR 0x40000158 Write-only
TOGGLE 0x4000015C Write-only
Pin Value Register (PVR) - 0x40000160 Read-only
C Output Driver Enable Register (ODER) WRITE 0x40000240 Write-only
SET 0x40000244 Write-only
CLEAR 0x40000248 Write-only
TOGGLE 0x4000024C Write-only
Output Value Register (OVR) WRITE 0x40000250 Write-only
SET 0x40000254 Write-only
CLEAR 0x40000258 Write-only
TOGGLE 0x4000025C Write-only
Pin Value Register (PVR) - 0x40000260 Read-only

AIMEL 44
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Table 7-2. Supply Rise Rates and Order

Rise Rate
Symbol Parameter Min Max Comment
VyopIN_5 DC supply internal 3.3V regulator 0.01 V/ms 1.25 Vlus
Vyopin_33 DC supply internal 1.8V regulator 0.01 V/ms 1.25 Vlus
Vvooios . Rise after or at the same time as
Vvobio? DC supply peripheral 1/0 0.01 V/ms 1.25 Vlus VDDIN 5, VDDIN 33
VVDDI03 B B
Voooana griiﬁjlgpsztperipheral I/0 and 0.01 V/ms 1.25 V/us \F;Iissgl?\lfiasr’ccgltjtli’llejgme time as

7.3 Maximum Clock Frequencies

These parameters are given in the following conditions:

* Vvbpcore > 1.85V
« Temperature = -40°C to 85°C

Table 7-3. Clock Frequencies

Symbol Parameter Conditions Min Max Units
fepu CPU clock frequency 66 MHz
foga PBA clock frequency 66 MHz
fraa PBB clock frequency 66 MHz
feac PBC clock frequency 66 MHz
facLko GCLKO clock frequency Generic clock for USBC 500 MHz
focLka GCLK1 clock frequency Generic clock for CANIF 660 MHz
fscLke GCLK2 clock frequency Generic clock for AST go® MHz
fscika GCLK4 clock frequency Generic clock for PWM 1330 MHz
fscikin GCLK11 clock frequency Generic clock for 11ISC 500 MHz

Note: 1. These values are based on simulation and characterization of other AVR microcontrollers manufactured in the same pro-

cess technology. These values are not covered by test limits in production.

7.4  Power Consumption

The values in Table 7-4 are measured values of power consumption under the following condi-

tions, except where noted:
» Operating conditions core supply (Figure 7-1)

— Vyooin_s = Vvooin_33 = 3:3V
— Vyopcore = 1.85V, supplied by the internal regulator

— Vyobio1 = Vvobioz = Yvopios = 3.3V

— Vvppana = 3.3V
AIMEL

32117DS-AVR-01/12 I ©

51



7.5 I/O Pin Characteristics

Table 7-6. Normal I/0O Pin Characteristics®
Symbol Parameter Condition Min Typ Max Units
Vypp = 3V 5 26 kOhm
RpuLLue Pull-up resistance
Vypp = 5V 5 16 kOhm
Rputpown | Pull-down resistance 2 16 kOhm
Y, Input low-level Vvpp =3V 0.3*Vyppio \Y
" voltage Vyop = 4.5V 0.3"Vyooi0
v Input high-level Vvpp = 3.6V 0.7*Vyppio v
H
voltage Vyop = 5.5V 0.7*Vyop10
loL = -3.5mA, pin drive x1?
Output low-level _ T @
VoL voltage loL =-7mA, pin drive x2 0.45 \Y
loL = -14mA, pin drive x4@
loy = 3.5mA, pin drive x1?
Output high-level L
Vou voltgge g loy = 7MA, pin drive x2®? Vypp - 0.8 Y,
lop = 14mA, pin drive x4
load = 10pF, pin drive x1?® 35
load = 10pF, pin drive x2? 55
load = 10pF, pin drive x4?® 70
Vypp = 3.0V
load = 30pF, pin drive x1?® 15
load = 30pF, pin drive x2?® 30
load = 30pF, pin drive x4® 45
fuax Output frequency® MHz
load = 10pF, pin drive x1® 50
load = 10pF, pin drive x2? 80
load = 10pF, pin drive x4?® 95
Vypp =4.5V
load = 30pF, pin drive x1? 25
load = 30pF, pin drive x2? 40
load = 30pF, pin drive x4® 65

AIMEL 55
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Table 7-6. Normal I/0O Pin Characteristics®
Symbol Parameter Condition Min Typ Max Units
load = 10pF, pin drive x1?® 7.7
load = 10pF, pin drive x2?® 3.4
load = 10pF, pin drive x4® 1.9
Vypp = 3.0V
load = 30pF, pin drive x1?® 16
load = 30pF, pin drive x2? 7.5
load = 30pF, pin drive x4® 3.8
trise Rise time® ns
load = 10pF, pin drive x1?® 5.3
load = 10pF, pin drive x2? 2.4
load = 10pF, pin drive x4® 1.3
Vypp = 4.5V
load = 30pF, pin drive x1?® 11.1
load = 30pF, pin drive x2? 5.2
load = 30pF, pin drive x4?® 2.7
load = 10pF, pin drive x1?® 7.6
load = 10pF, pin drive x2?® 35
load = 10pF, pin drive x4® 1.9
Vypp = 3.0V
load = 30pF, pin drive x1?® 15.8
load = 30pF, pin drive x2? 7.3
load = 30pF, pin drive x4?® 3.8
teaLL Fall time® ns
load = 10pF, pin drive x1?® 5.2
load = 10pF, pin drive x2?® 2.4
load = 10pF, pin drive x4® 1.4
Vypp = 4.5V
load = 30pF, pin drive x1?® 10.9
load = 30pF, pin drive x2? 5.1
load = 30pF, pin drive x4?® 2.7
| eak Input leakage current | Pull-up resistors disabled 1.0 MA
PA0O-PA29, PB0O0-PB31, PC0O0-PCO1, 75
Ci Input capacitance PC08-PC31, PD00-PD30 oF
PC02, PC03, PC04, PCO05, PC06, PCO7 2

Note: 1. Vypp corresponds to either Vypp01, Vvopio2: Vvobioz: OF Vvopana, depending on the supply for the pin. Refer to Section 3-1
on page 11 for details.

2. drive x1 capability pins are: PB00, PB01, PB02, PB03, PB30, PB31, PC02, PC03, PC04, PCO05, PC06, PCO7 - drive x2 /x4
capability pins are: PB06, PB21, PB26, PD02, PD06, PD13 - drive x1/x2 capability pins are the remaining PA, PB, PC, PD
pins. The drive strength is programmable through ODCRO0, ODCRO0S, ODCROC, ODCROT registers of GPIO.

3. These values are based on simulation and characterization of other AVR microcontrollers manufactured in the same pro-
cess technology. These values are not covered by test limits in production.

AIMEL 56
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7.7 Flash Characteristics

Table 7-15 gives the device maximum operating frequency depending on the number of flash
wait states. The FSW bit in the FLASHC FSR register controls the number of wait states used
when accessing the flash memory.

Table 7-15. Maximum Operating Frequency

Flash Wait States Read Mode Maximum Operating Frequency
0 1 cycle 33MHz
1 2 cycles 66 MHz

Table 7-16.  Flash Characteristics

Symbol Parameter Conditions Min Typ Max Unit
tepp Page programming time 4.3
tepe Page erase time fo es = 66MHZ 4.3
teep Fuse programming time - 0.6 ms
teea Full chip erase time (EA) 4.9
tece JTAG chip erase time (CHIP_ERASE) foik_nss = 115kHz 640

Table 7-17.  Flash Endurance and Data Retention

Symbol Parameter Conditions Min Typ Max Unit

Nearray Array endurance (write/page) 100k cycles
Neruse General Purpose fuses endurance (write/bit) 1k cycles
treT Data retention 15 years

AIMEL 60
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7.8 Analog Characteristics

7.8.1 1.8V Voltage Regulator Characteristics
Table 7-18. 1.8V Voltage Regulator Electrical Characteristics
Symbol Parameter Condition Min Typ Max Units
5V range 4.5 5.5
Vybpin_5 Input voltage range av range 20 26 \Y,
Vybbcore Output voltage, calibrated value 1.85 \Y,
lout DC output current 80 mA
Table 7-19. Decoupling Requirements
Symbol | Parameter Condition Typ Techno. Units
Cint Input regulator capacitor 1 1 NPO nF
Cinz Input regulator capacitor 2 4.7 X7R uF
Cout1 Output regulator capacitor 1 470 NPO pf
Courz Output regulator capacitor 2 2.2 X7R uF
7.8.2 3.3V Voltage Regulator Characteristics
Table 7-20. 3.3V Voltage Regulator Electrical Characteristics
Symbol Parameter Condition Min Typ Max Units
Vvopin 5 Input voltage range 4.5 5.5 \%
Vyvboin_33 Output voltage, calibrated value 3.4 \Y,
lout DC output current 35 mA
lvrec Static current of regulator Low power mode 10 HA
7.8.3 1.8V Brown Out Detector (BOD18) Characteristics
The values in Table 7-21 describe the values of the BOD.LEVEL in the SCIF module.
Table 7-21. BODLEVEL Values
BODLEVEL Value Parameter Min Max Units
0 1.29 1.58
20 1.36 1.63
26 threshold at power-up sequence 1.42 1.69
28 1.43 1.72 \%
32 1.48 1.77
36 1.53 1.82
40 1.56 1.88
AIMEL 61
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7.8.8 Analog Comparator Characteristics

Table 7-41.  Analog Comparator Characteristics®

Symbol Parameter Conditions Min Typ Max Units
Positive input voltage range 0 VyDDANA \Y,
Negative input voltage range 0 VybDANA \Y,
No hysteresis, Low Power mode -29 29 mV
Vorrser Offset P—
No hysteresis, High Speed mode -16 16 mV
Low hysteresis, Low Power mode 7 44 v
m
) Low hysteresis, High Speed mode 5 34
Viyst Hysteresis - -
High hysteresis, Low Power mode 16 102 v
m
High hysteresis, High Speed mode 12 69
. b fion del Low Power mode 29
ropagation dela us
DELAY pag Y High Speed mode 0.096
tsrarTUP Start-up time 20 Hs

Note: 1. The measures are done without any 1/O activity on VDDANA/GNDANA power domain.

Table 7-42. VDDANA scaled reference

Symbol Parameter Min Typ Max Units
SCF ACIFA.SCFi.SCF range 0 32
Vyppana Scaled (64 - SCF) * Vyppana / 65 \Y,
Vyppana Voltage accuracy 3.2 %
7.8.9 USB Transceiver Characteristics
7.8.9.1 Electrical Characteristics

Table 7-43.  Electrical Parameters

Symbol Parameter Conditions Min. Typ. Max. Unit
R Recommended external USB series In series with each USB pin with 39 o
EXT resistor +5%

The USB on-chip buffers comply with the Universal Serial Bus (USB) v2.0 standard. All AC
parameters related to these buffers can be found within the USB 2.0 electrical specifications.

AIMEL 69
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7.9.3 USART in SPI Mode Timing

7.9.3.1 Master mode

Figure 7-6. USART in SPI Master Mode With (CPOL= CPHA=0) or (CPOL= CPHA=1)

SPCK

MISO X h e
i EN—USPIO—N—USPH—PE
MOSI X X

Figure 7-7.  USART in SPI Master Mode With (CPOL= 0 and CPHA= 1) or (CPOL=1 and
CPHA=0)

SPCK

i | | |
MISO ! >< : ><
i e USPI3 >§<—USPI4—DE
i i
| | I
MOSI >< X
;!—USPI5—>§ i
i i
Table 7-46. USART in SPI Mode Timing, Master Mode®
Symbol Parameter Conditions Min Max Units
USPIO MISO setup time before SPCK rises 26+ tsappLe? ns
USPI1 MISO hold time after SPCK rises 0 ns
USPI2 SPCK rising to MOSI delay external 11 ns
USPI3 MISO setup time before SPCK falls cap46(l)c;)t|(:)r ) 26+ tspypLe® ns
USPI4 MISO hold time after SPCK falls 0 ns
USPI5 SPCK falling to MOSI delay 115 ns

Note: 1. These values are based on simulation and characterization of other AVR microcontrollers manufactured in the same pro-
cess technology. These values are not covered by test limits in production.

t 1
. — SPCK z
2. Where: fg,yprp = tSPCK—q Jz) X lCLKUSART

2X1ep KUSART
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7.9.4

7941

SPI Timing

Maximum SPI Frequency, Slave Input Mode
The maximum SPI slave input frequency is given by the following formula:

1
SPIn

x 2
Sspckmax = MIN (fCLKSgPI '

Where SPIn is the MOSI setup and hold time, USPI7 + USPI8 or USPI10 + USPI11 depending
on CPOL and NCPHA. f;xsp; is the maximum frequency of the CLK_SPI. Refer to the SPI
chapter for a description of this clock.

Maximum SPI Frequency, Slave Output Mode
The maximum SPI slave output frequency is given by the following formula:

_ cLkspr X 2 1
Jspckmax = MIN 9 SPiNMax SPInt o P

Where SPIn is the MISO delay, USPI6 or USPI9 depending on CPOL and NCPHA. T¢zrpp IS
the SPI master setup time. Please refer to the SPI masterdatasheet for T, p - foixspr 1S the

maximum frequency of the CLK_SPI. Refer to the SPI chapter for a description of this
clock. fpvarax 1S the maximum frequency of the SPI pins. Please refer to the I/O Pin Characteris-

tics section for the maximum frequency of the pins.

Master mode

32117DS-AVR-01/12

Figure 7-11. SPI Master Mode With (CPOL= NCPHA= 0) or (CPOL= NCPHA=1)

SPCK

MISO X X
i EQ—SF’lO—Pgﬂ—SPH—Pg
MOS| X 4
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7.9.4.2 Slave mode

Figure 7-13. SPI Slave Mode With (CPOL= 0 and NCPHA= 1) or (CPOL= 1 and NCPHA= 0)

SPCK

wso ———k —C
Durea e —

vosi | K| b
i §<—SPI7—N:<—SPI8—>§ i

Figure 7-14. SPI Slave Mode With (CPOL= NCPHA= 0) or (CPOL= NCPHA=1)
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Figure 7-15. SPI Slave Mode NPCS Timing
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TWIM and TWIS user interface registers. Please refer to the TWIM and TWIS sections for more
information.

Table 7-50. TWI-Bus Timing Requirements

Minimum Maximum

Symbol Parameter Mode Requirement Device Requirement Device Unit
Standard® - 1000

t, TWCK and TWD rise time ns
Fast® 20+0.1Cy 300
Standard® - 300

t TWCK and TWD fall time ns
Fast® 20+0.1Cy 300
Standard® 4.0

tup.sta | (Repeated) START hold time teikpb - us
Fast® 0.6
Standard® 4.7

tsu.sta  |(Repeated) START set-up time teikpb - us
Fast® 0.6
Standard® 4.0

tsu.sto | STOP set-up time At oieon - us
Fast® 0.6
Standard® 3.45

tho.oar | Data hold time 0.3@ 2teeon ?? us
Fast® 0.9
Standard® 250

tsu.pari2c | Data set-up time 2t ipb - ns
Fast® 100

tsu-par - - teikpb - -
Standard® 4.7

tlowzc | TWCK LOW period Meipp - us
Fast® 1.3

tLow - - Leikpb - -
Standard® 4.0

thigH TWCK HIGH period 8teipb - us
Fast® 0.6
Standard® 100 1

frwek TWCK frequency - kHz
Fast® 400 12t kpb

Notes: 1. Standard mode: fryck < 100 kHz ; fast mode: fr o > 100 kHz .
2. A device must internally provide a hold time of at least 300 ns for TWD with reference to the falling edge of TWCK.

Notations:

C, = total capacitance of one bus line in pF

tokon = Period of TWI peripheral bus clock

torescaled = PEri0d of TWI internal prescaled clock (see chapters on TWIM and TWIS)

The maximum t,5.pxr has only to be met if the device does not stretch the LOW period (t_ ow.2c) of TWCK.
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Table 7-56. SMC Write Signals with No Hold Settings (NWE Controlled only)®
Symbol Parameter Conditions Min Units
SMC5, NWE rising to A2-A25 valid 8.7
SMCyq NWE rising to NBS0/AOQ valid 7.6
SMC,, NWE rising to A1/NBS2 change Vvop = 3.0V, 8.7
SMC,, NWE rising to NCS rising driveS:’;rteontgr;cz I(gv\t/z‘;?ads 8.4 ns
SMCy3 Data Out valid before NWE rising external capacitor = 40pF (nwe pulse length - 1) * tcpsmc - 1.2
SMC,, Data Out valid after NWE rising 8.4
SMCys NWE pulse width nwe pulse length * tcpsmc - 0

Note: 1. These values are based on simulation and characterization of other AVR microcontrollers manufactured in the same pro-

cess technology. These values are not covered by test limits in production.

Figure 7-17. SMC Signals for NCS Controlled Accesses
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32117DS-AVR-01/12

)

ATMEL

L ________________(0G]

SMC36 Z

83




Figure 8-3. TQFP-100 package drawing
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COMMON DIMENSIONS IN MM
SYMBOL Min Mox NOTES
A — 1, 20
Al 0. 95 1,05
11 - 13 °

c 0. 09 0. 20 -

D 16. 00 BSC _A‘l_
D1 14, 00 BSC i

E 16. 00 BSC 1 0. 102 max.
LEAD COPLANARITY

El 14, 00 BSC
J 0. 05 0. 15
L 0. 45 0. 75
e 0. 50 BSC
f 0. 17 0. 27

Table 8-8. Device and Package Maximum Weight

500 mg
Table 8-9. Package Characteristics
Moisture Sensitivity Level Jdec J-STDO0-20D - MSL 3

Table 8-10. Package Reference

JEDEC Drawing Reference MS-026
JESD97 Classification E3
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Figure 8-4. LQFP-144 package drawing

0° to /°

D ﬂ»

S~

£l E
[ o=
C =l
TP VIEW
)
A3
R
% 0. 102 MAX,
LEAD COPLANARITY
MM INCH
Min Nom Max Min Nom Max
A - - 1. 60 - - 063
C 0. 09 - Q. 20 . 004 - . 008
A3 1,35 1, 40 1. 45 . 053 . 055 . 057
D 21. 90 22, 00 22, 10 . 862 . 866 . 870
D1 19, 90 20, 00 20. 10 . 783 . 787 . 791
E 21. 90 22. 00 22. 10 . B62 . 866 . 870
El 19. 90 20, 00 20. 10 . 783 . 787 . 791
J 0. 05 - 0. 15 . 002 - . 006
L 0. 45 0. 60 0.75 . 018 . 0P4 . 030
e 0. 50 BSC . 0197 BSC
£ 0. 22 BSC . 009 BSC
Table 8-11. Device and Package Maximum Weight
1300 mg
Table 8-12. Package Characteristics
Moisture Sensitivity Level Jdec J-STDO0-20D - MSL 3
Table 8-13. Package Reference
JEDEC Drawing Reference MS-026
JESD97 Classification E3
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