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Family Configurations

*  Version 2 ColdFire variable-length RISC processor core
— Static operation
— 32-bit address and data paths on-chip
— Up to 80 MHz processor core frequency
— Up to 40 MHz andoftf-chip bus frequency
— Sixteen general-purpose, 32-bit data and address registers

— Implements ColdFire ISA_A+. This is ISA_A with extensions to support the user stack pointer register and four
new instructions for improved bit processing (ISA_A+)

— Multiply-Accumulate (MAC) unit with 32-bit accumulator to support 16x16 — 32 or 32x32 — 32 operations
*  System debug support

— Real-time trace for determining dynamic execution path

— Background debug mode (BDM) for in-circuit debugging (DEBUG_B+)

— Real-time debug support, with six hardware breakpoints (4 PC, 1 address and 1 data) configurable into a 1- or
2-level trigger

*  On-chip memories

— 16-Kbyte dual-ported SRAM on CPU internal bus, supporting core and DMA access with standby power supply
support

— Up to 128 Kbytes of interleaved flash memory supporting 2-1-1-1 accesses
*  Power management
— Fully static operation with processor sleep and whole chip stop modes
— Rapid response to interrupts from the low-power sleep mode (wake-up feature)
— Programmable clock enable/disable for each peripheral when not used (except backup watchdog timer)
— Software controlled disable of external clock output for low-power consumption
*  Three universal asynchronous/synchronous receiver transmitters (UARTS)
— 16-bit divider for clock generation
— Interrupt control logic with maskable interrupts
— DMA support
— Data formats can be 5, 6, 7 or 8 bits with even, odd, or no parity
— Up to two stop bits in 1/16 increments
— Error-detection capabilities
— Modem support includes request-to-send (RTS) and clear-to-send (CTS) lines for two UARTS
— Transmit and receive FIFO buffers
+  Two I>’C modules
— Interchip bus interface for EEPROMs, LCD controllers, A/D converters, and keypads
— Fully compatible with industry-standard I’C bus
— Master and slave modes support multiple masters
— Automatic interrupt generation with programmable level
*  Queued serial peripheral interface (QSPI)
— Full-duplex, three-wire synchronous transfers
— Up to four chip selects available
— Master mode operation only
— Programmable bit rates up to half the CPU clock frequency
— Up to 16 pre-programmed transfers
»  Fast analog-to-digital converter (ADC)
— Eight analog input channels
— 12-bit resolution

MCF52110 ColdFire Microcontroller, Rev. 1
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Family Configurations

1.2.14 Real-Time Clock (RTC)

The Real-Time Clock (RTC) module maintains the system (time-of-day) clock and provides stopwatch, alarm, and interrupt
functions. It includes full clock features: seconds, minutes, hours, days and supports a host of time-of-day interrupt functions
along with an alarm interrupt.

1.2.15 Pulse-Width Modulation (PWM) Timers

The device has an 8-channel, 8-bit PWM timer. Each channel has a programmable period and duty cycle as well as a dedicated
counter. Each of the modulators can create independent continuous waveforms with software-selectable duty rates from 0% to
100%. The timer supports PCM mode, which results in superior signal quality when compared to that of a conventional PWM.
The PWM outputs have programmable polarity, and can be programmed as left aligned outputs or center aligned outputs. For
higher period and duty cycle resolution, each pair of adjacent channels ([7:6], [5:4], [3:2], and [1:0]) can be concatenated to

form a single 16-bit channel. The module can, therefore, be configured to support 8/0, 6/1, 4/2, 2/3, or 0/4 8-/16-bit channels.

1.2.16 Software Watchdog Timer

The watchdog timer is a 32-bit timer that facilitates recovery from runaway code. The watchdog counter is a free-running
down-counter that generates a reset on underflow. The reset only happens if the SWT is enabled, and it does not reset the whole
chip. To prevent a reset, software must periodically restart the countdown.

1.2.17 Backup Watchdog Timer

The backup watchdog timer is an independent 16-bit timer that, like the software watchdog timer, facilitates recovery from
runaway code. This timer is a free-running down-counter that generates a reset on underflow. To prevent a reset, software must
periodically restart the countdown. The backup watchdog timer can be clocked by either the relaxation oscillator or the system
clock.

1.2.18 Phase-Locked Loop (PLL)

The clock module contains a crystal oscillator, 8 MHz on-chip relaxation oscillator (OCO), phase-locked loop (PLL), reduced
frequency divider (RFD), low-power divider status/control registers, and control logic. To improve noise immunity, the PLL,
crystal oscillator, and relaxation oscillator have their own power supply inputs: VDDPLL and VSSPLL. All other circuits are
powered by the normal supply pins, VDD and VSS.

1.2.19 Interrupt Controller (INTC)

The device has a single interrupt controller that supports up to 63 interrupt sources. There are 56 programmable sources, 49 of
which are assigned to unique peripheral interrupt requests. The remaining seven sources are unassigned and may be used for
software interrupt requests.

1.2.20 DMA Controller

The direct memory access (DMA) controller provides an efficient way to move blocks of data with minimal processor
intervention. It has four channels that allow byte, word, longword, or 16-byte burst line transfers. These transfers are triggered
by software explicitly setting a DCRn[START] bit or by the occurrence of certain UART or DMA timer events. The DMA also
supports channel-linking capabilities.

MCF52110 ColdFire Microcontroller, Rev. 1
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Figure 3 shows the pinout configuration for the 81 MAPBGA.

Family Configurations

1 2 3 4 5 6 7 8 9
A Vss UTXD1 RSTI IRQ5 IRQ3 ALLPST TDO ™S Vss
B | URTST URXD1 RSTO IRQ6 IRQ2 TRST TDI VppPLL EXTAL
C | UCTso TEST UCTSH1 IRQ7 IRQ4 IRQ1 TCLK VgsPLL XTAL
D | URXDO UTXDO URTSO Vss Voo Vss PWM7 GPT3 GPT2
E SCL SDA Vob Vop Vob Voo Vob PWM5 GPT1
F | QSPI_CS3 | QSPI_CS2 | QSPI_DIN Vss Vob Vss GPTO VsTay AN4
G |QSPI_DOUT| QSPI_CLK | RCON DTIN1 CLKMODO AN2 AN3 AN5 ANG
H | QSPI_CS0 | QSPI_CS1 DTIN3 DTINO CLKMOD1 AN1 Vssa Voba AN7
J Vss JTAG_EN DTIN2 PWM3 PWMH1 ANO VR VRry Vssa

Figure 3. 81 MAPBGA Pin Assignments

MCF52110 ColdFire Microcontroller, Rev. 1
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Family Configurations

Figure 4 shows the pinout configuration for the 64 LQFP and 64 QFN.
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Figure 4. 64 LQFP and 64 QFN Pin Assignments
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Table 3. Pin Functions by Primary and Alternate Purpose (continued)

Drive

Pin Primary Secondary Tertiary Quaternary Strenath/ Slew Rate/| Pull-up/ Pin on Pin on 81 Pin on 64
Group Function Function Function Function Cont?ol1 Control' | Pull-down? | 100 LQFP | MAPBGA | LQFP/QFN
UART 1 UCTSH SYNCA URXD2 GPIO PDSR[15] | PSRR[15] — 98 C3 61

URTS1 SYNCB UTXD2 GPIO PDSR[14] | PSRR[14] — 4 B1 2

URXD1 SDA1 — GPIO PDSR[13] | PSRR[13] — 100 B2 63

UTXD1 SCLA1 — GPIO PDSR[12] | PSRR[12] — 99 A2 62

UART 2 UCTS2 SCL1 — GPIO PDSR[27] | PSRR[27] — 27 — —
URTS2 SDA1 — GPIO PDSR[26] | PSRR[26] — 30 — —

URXD2 — — GPIO PDSR[25] | PSRR[25] — 28 — —

UTXD2 — — GPIO PDSR[24] | PSRR[24] — 29 — —

VSTBY VSTBY — — — N/A N/A — 55 F8 37

VDD VDD — — — N/A N/A — 1,2,14,22, | D5,E3-E7, |1,10,20,39,5
23,34,41, F5 2
57,68,81,93

VSS VSS — — — N/A N/A — 3,15,24,25,3| A1,A9,D4,D | 11,21,38,

5,42,56, 6,F4,F6,J1 53,64
67,75,82,92

© 00 N O O~ WD

The PDSR and PSSR registers are described in the General Purpose I/O chapter. All programmable signals default to 2 mA drive and FAST slew rate in

normal (single-chip) mode.

All signals have a pull-up in GPIO mode.

These signals are multiplexed on other pins.

For primary and GPIO functions only.
Only when JTAG mode is enabled.

CLKMODO and CLKMOD1 have internal pull-down resistors; however, the use of external resistors is very strongly recommended.
For secondary and GPIO functions only.
RSTI has an internal pull-up resistor; however, the use of an external resistor is very strongly recommended.
For GPIO function. Primary Function has pull-up control within the GPT module.

suoneinbyuo) Ajwey



Family Configurations

1.3

Reset Signals

Table 4 describes signals used to reset the chip or as a reset indication.

Table 4. Reset Signals

1.4

1.5

Signal Name Abbreviation Function /0
Reset In RSTI Primary reset input to the device. Asserting RSTI for at least 8 CPU I
clock cycles immediately resets the CPU and peripherals.
Reset Out RSTO Driven low for 1024 CPU clocks after the reset source has deasserted.| O
PLL and Clock Signals
Table 5 describes signals used to support the on-chip clock generation circuitry.
Table 5. PLL and Clock Signals
Signal Name Abbreviation Function /0
External Clock In EXTAL Crystal oscillator or external clock input except when the on-chip I
relaxation oscillator is used.
Crystal XTAL Crystal oscillator output except when CLKMODO0=0, then sampledas | O
part of the clock mode selection mechanism.
Clock Out CLKOUT |This output signal reflects the internal system clock. 0]
Mode Selection
Table 6 describes signals used in mode selection; Table 7 describes the particular clocking modes.
Table 6. Mode Selection Signals
Signal Name Abbreviation Function /0

Clock Mode Selection

CLKMODI1:0]

Selects the clock boot mode.

Reset Configuration RCON The Serial Flash Programming mode is entered by asserting the
RCON pin (with the TEST pin negated) as the chip comes out of
reset. During this mode, the EzPort has access to the flash memory
which can be programmed from an external device.

Test TEST Reserved for factory testing only and in normal modes of operation |
should be connected to VSS to prevent unintentional activation of
test functions.

Table 7. Clocking Modes
CLKMOD[1:0] XTAL Configure the clock mode.
00 0 PLL disabled, clock driven by external oscillator
00 1 PLL disabled, clock driven by on-chip oscillator
01 N/A PLL disabled, clock driven by crystal
10 0 PLL in normal mode, clock driven by external oscillator’
10 1 Reserved?
11 N/A PLL in normal mode, clock driven by crystal

MCF52110 ColdFire Microcontroller, Rev. 1
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Family Configurations

1.9 UART Module Signals

Table 11 describes the UART module signals.
Table 11. UART Module Signals

Signal Name Abbreviation Function /0
Transmit Serial Data UTXDn Transmitter serial data outputs for the UART modules. The output is (0]
Output held high (mark condition) when the transmitter is disabled, idle, or in

the local loopback mode. Data is shifted out, LSB first, on this pin at
the falling edge of the serial clock source.

Receive Serial Data URXDn Receiver serial data inputs for the UART modules. Data is received on I
Input this pin LSB first. When the UART clock is stopped for power-down
mode, any transition on this pin restarts the clock.

Clear-to-Send UCTSn Indication to the UART modules that they can begin data
transmission.

Request-to-Send URTSn Automatic request-to-send outputs from the UART modules. This (0]
signal can also be configured to be asserted and negated as a
function of the RxFIFO level.

1.10 DMA Timer Signals

Table 12 describes the signals of the four DMA timer modules.
Table 12. DMA Timer Signals

Signal Name Abbreviation Function /0
DMA Timer Input DTIN Event input to the DMA timer modules. |
DMA Timer Output DTOUT Programmable output from the DMA timer modules. (0]

1.11 ADC Signals

Table 13 describes the signals of the Analog-to-Digital Converter.
Table 13. ADC Signals

Signal Name Abbreviation Function /0
Analog Inputs AN[7:0] Inputs to the analog-to-digital converter. I
Analog Reference VRH Reference voltage high and low inputs. |
VgL I
Analog Supply Vopa Isolate the ADC circuitry from power supply noise. —
Vssa —
ADC Sync Inputs SYNCA/ |These signals can initiate an analog-to-digital conversion
SYNCB process.

MCF52110 ColdFire Microcontroller, Rev. 1
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Electrical Characteristics

2.2 Current Consumption
Table 20. Current Consumption in Low-Power Mode'-2
Flash memory SRAM
Mode Units
8MHz | 16 MHz | 64 MHz | 80 MHz | 8 MHz | 16 MHz | 64 MHz | 80 MHz
Stop mode 3 (Stop 11)8 0.057 0.002 mA
Stop mode 2 (Stop 10)3 25 2.3
Stop mode 1 (Stop 01)34 3.03 3.3 4.9 5.6 2.9 3.1 4.8 5.4
Stop mode 0 (Stop 00)3 3.03 3.3 4.9 5.6 2.9 3.1 4.8 5.4
Wait / Doze 12.3 22.7 40.3 45 5.3 7.9 24 30
Run TBD TBD TBD TBD 6.7 10.8 35 43

All values are measured with a 3.30V

power supply.

2 Refer to the Power Management chapter in the MCF52110 Reference Manual for more information on low-power modes.
3 Seethe description of the Low-Power Control Register (LPCR) in the MCF52110 Reference Manual for more information on

stop modes 0-3.

4 Results are identical to STOP 00 for typical values because they only differ by CLKOUT power consumption. CLKOUT is
already disabled in this instance prior to entering low power mode.

Table 21. Typical Active Current Consumption Specifications

Typical' Typical’ Peak?
Characteristic Symbol Active Active (Flash) Unit
(SRAM) (Flash)
PLL @ 8 MHz Iop 8 11 21 mA
PLL @ 16 MHz 12 19 38
PLL @ 64 MHz 38 45 102
PLL @ 80 MHz 45 54 118
RAM standby supply current IsTBY
¢ Normal operation: Vpp > Vgrgy - 0.3V 0 pA
* Transient condition: Vgrgy - 0.3V > Vpp>Vgg+ 0.5V 65 pA
e Standby operation: Vpp < Vgg+ 0.5V 16 pA
Analog supply current Ibpa
¢ Normal operation — — 14 mA
e Standby — — 0.8
* Powered down — — 0
PLL supply current IpDPLL — — p(see note 3) | mA

1 Tested at room temperature with CPU polling a status register. All clocks were off except the UART and CFM (when

running from flash memory).

2 Peak current measured with all modules active, CPU polling a status register, and default drive strength with matching

load.

8 Tested with the PLL MFD set to 7 (max value). Setting the MFD to a lower value results in lower current consumption.

MCF52110 ColdFire Microcontroller, Rev. 1

27

Freescale Semiconductor



Electrical Characteristics

Table 24. SGFM Flash Module Life Characteristics
(Vpp =3.0t0 3.6 V)

Parameter Symbol Value Unit
Maximum number of guaranteed program/erase cycles1 before failure P/E 10,000% Cycles
Data retention at average operating temperature of 85°C Retention 10 Years

T A program/erase cycle is defined as switching the bits from 1 — 0 — 1.
2 Reprogramming of a flash memory array block prior to erase is not required.

2.5 EzPort Electrical Specifications

Table 25. EzPort Electrical Specifications

Name Characteristic Min Max Unit
EP1 EPCK frequency of operation (all commands except READ) — fsys /2 MHz
EP1a | EPCK frequency of operation (READ command) — fsys /8 MHz
EP2 EPCS_b negation to next EPCS_b assertion 2x Teye — ns
EP3 EPCS_B input valid to EPCK high (setup) 5 — ns
EP4 EPCK high to EPCS_B input invalid (hold) 5 — ns
EP5 EPD input valid to EPCK high (setup) 2 — ns
EP6 EPCK high to EPD input invalid (hold) 5 — ns
EP7 EPCK low to EPQ output valid (out setup) — 12 ns
EP8 EPCK low to EPQ output invalid (out hold) 0 — ns
EP9 EPCS_B negation to EPQ tri-state — 12 ns

MCF52110 ColdFire Microcontroller, Rev. 1
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Electrical Characteristics

2.6 ESD Protection

Table 26. ESD Protection Characteristics?> 2

Characteristics Symbol Value Units

ESD target for Human Body Model HBM 2000 \

ESD target for Machine Model MM 200 \

HBM circuit description Rseries 1500 Q
C 100 pF

MM circuit description Rseries 0 Q
C 200 pF

Number of pulses per pin (HBM) —

* Positive pulses — 1

* Negative pulses — 1

Number of pulses per pin (MM) —

¢ Positive pulses — 3

* Negative pulses — 3

Interval of pulses — 1 sec

T All ESD testing is in conformity with CDF-AEC-Q100 Stress Test Qualification for
Automotive Grade Integrated Circuits.

2 A device is defined as a failure if after exposure to ESD pulses the device no longer
meets the device specification requirements. Complete DC parametric and functional
testing is performed per applicable device specification at room temperature followed by
hot temperature, unless specified otherwise in the device specification.

2.7 DC Electrical Specifications
Table 27. DC Electrical Specifications !

Characteristic Symbol Min Max Unit
Supply voltage Vop 3.0 3.6 \Y,
Standby voltage VsTBY 1.8 3.5 \'%
Input high voltage ViH 0.7 x Vpp 4.0 \'
Input low voltage Vi Vgs—0.3 0.35 x Vpp \'
Input hysteresis? Viys | 0.06 x Vpp — mV
Low-voltage detect trip voltage (Vpp falling) Vivb 2.15 2.3 \'%
Low-voltage detect hysteresis (Vpp rising) VLVDHYS 60 120 mV
Input leakage current lin -1.0 1.0 pA

Vin = Vpp or Vgg, digital pins

Output high voltage (all input/output and all output pins) VoH Vpp—-0.5 — \Y
loy=-2.0mA
Output low voltage (all input/output and all output pins) VoL — 0.5 \
loL = 2.0mA

MCF52110 ColdFire Microcontroller, Rev. 1
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Table 27. DC Electrical Specifications (continued)1

Electrical Characteristics

Characteristic Symbol Min Max Unit
Output high voltage (high drive) VoH Vpp—0.5 — \
IOH =-5mA
Output low voltage (high drive) VoL — 0.5 \Y
IOL =5mA
Output high voltage (low drive) Vou Vpp - 0.5 — \'
IOH =-2mA
Output low voltage (low drive) VoL — 0.5 \Y
|o|_ =2mA
Weak internal pull Up device current, tested at V_ Max.3 lapPU -10 -130 pA
Input Capacitance * Cin pF
¢ All input-only pins — 7
* All input/output (three-state) pins — 7

1 Refer to Table 28 for additional PLL specifications.

2 Only for pins: IRQ1, IRQ2. IRQ3, IRQ4, IRQ5, IRQ6. IRQ7, RSTIN_B, RCON_B, PCS0, SCK, I2C_SDA, 12C_SCL,

TCLK, TRST_B, TEST
3 Refer to Table 3 for pins having internal pull-up devices.

4 This parameter is characterized before qualification rather than 100% tested.

2.8

Clock Source Electrical Specifications

Table 28. Oscillator and PLL Electrical Specifications
(VDD and VDDPLL =2.7103.6 V, VSS = VSSPLL =0 V)

Characteristic Symbol Min Max Unit
Clock Source Frequency Range of EXTAL Frequency Range MHz
* Crystal ferystal 1 25.02
* External’ foxt 0 66.67 or 80
PLL reference frequency range fref pi 2 10.0 MHz
System frequency 3 fsys MHz
¢ External clock mode 0 66.67 or 80*
¢ On-chip PLL frequency fref / 32 66.67 or 80*
Loss of reference frequency > 7 flor 100 1000 kHz
Self clocked mode frequency © fscm 1 5 MHz
Crystal start-up time 7> 8 tost — 0.1 ms
EXTAL input high voltage VIHEXT \Y
* External reference 2.0 3.0°
EXTAL input low voltage V\LEXT \Y
¢ External reference Vss 0.8
PLL lock time*® ol — 500 us
Duty cycle of reference 4 tac 40 60 % frof

MCF52110 ColdFire Microcontroller, Rev. 1
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Electrical Characteristics

Table 28. Oscillator and PLL Electrical Specifications (continued)
(VDD and VDDPLL =2.710 3.6 V, VSS = VSSPLL =0 V)

Characteristic Symbol Min Max Unit

Frequency un-LOCK range fuL -1.5 1.5 % fref
Frequency LOCK range flek -0.75 0.75 % fref
CLKOUT period jitter % 1011 ‘measured at fgyg Max Ciitter

¢ Peak-to-peak (clock edge to clock edge) — 10 % fsys

¢ Long term (averaged over 2 ms interval) — .01

On-chip oscillator frequency foco 7.84 8.16 MHz
' In external clock mode, it is possible to run the chip directly from an external clock source without enabling the PLL.
2 This value has been updated.
3 Allinternal registers retain data at 0 Hz.
4 Depending on packaging; see the orderable part number summary.
5 Loss of Reference Frequency is the reference frequency detected internally, which transitions the PLL into self clocked mode.
6 Self clocked mode frequency is the frequency at which the PLL operates when the reference frequency falls below f og with

default MFD/RFD settings.

7 This parameter is characterized before qualification rather than 100% tested.
8

Proper PC board layout procedures must be followed to achieve specifications.

® This specification applies to the period required for the PLL to relock after changing the MFD frequency control bits in the
synthesizer control register (SYNCR).

10 Jitter is the average deviation from the programmed frequency measured over the specified interval at maximum fgye.
Measurements are made with the device powered by filtered supplies and clocked by a stable external clock signal. Noise
injected into the PLL circuitry via Vppp| | and Vggp | and variation in crystal oscillator frequency increase the Cjjye, percentage
for a given interval.

' Based on slow system clock of 40 MHz measured at fg s max.

2.9 General Purpose I/0O Timing

GPIO can be configured for certain pins of the QSPI, DDR Control, timer, UART, and Interrupt interfaces. When in GPIO mode,
the timing specification for these pins is given in Table 29 and Figure 5.
The GPIO timing is met under the following load test conditions:
e 50 pF /50 Q for high drive
e 25pF/25Q for low drive
Table 29. GPIO Timing

NUM Characteristic Symbol Min Max Unit
G1 CLKOUT High to GPIO Output Valid tcHPov — 10 ns
G2 CLKOUT High to GPIO Output Invalid tcHpPol 1.5 — ns
G3 GPIO Input Valid to CLKOUT High tpvcH 9 — ns
G4 CLKOUT High to GPIO Input Invalid tcHpl 1.5 — ns

MCF52110 ColdFire Microcontroller, Rev. 1
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Figure 7 shows timing for the values in Table 31 and Table 32.

SCL

Figure 7. IC Input/Output Timings

2.12 Analog-to-Digital Converter (ADC) Parameters

Table 33 lists specifications for the analog-to-digital converter.
Table 33. ADC Parameters'

Electrical Characteristics

Name Characteristic Min Typical Max Unit
Vger. |Low reference voltage Vssa — Vssa \%
Vgern |High reference voltage Vppa — Vbpa \
Vppa |ADC analog supply voltage 3.0 3.3 3.6 \
Vapin | Input voltages VREFL — VREFH \"
RES Resolution 12 — 12 Bits
INL |Integral non-linearity (full input signal range)? — +2.5 +3 LsB3
INL Integral non-linearity (10% to 90% input signal range)* — 2.5 +3 LSB
DNL Differential non-linearity — —1 <DNL < +1 <+1 LSB
Monotonicity GUARANTEED
fapic  |ADC internal clock 0.1 — 5.0 MHz
Rap Conversion range VREFL — VREFH \
tappu | ADC power-up time® — 6 13 tac cycles®
trec Recovery from auto standby — 0 1 taic cycles
tapc Conversion time — 6 — taic cycles
taDs Sample time — 1 — taic cycles
Capi Input capacitance — See Figure 8 — pF
XN Input impedance — See Figure 8 — w
laDI Input injection current”, per pin — — 3 mA
lvrRerH | VREFH Current — 0 — mA
VorrseT |Offset voltage internal reference — +8 +15 mV
Egan | Gain error (transfer path) .99 1 1.01 —
Vorrset |Offset voltage external reference — +3 9 mV
SNR Signal-to-noise ratio — 62 to 66 — dB

MCF52110 ColdFire Microcontroller, Rev. 1
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Electrical Characteristics

Table 33. ADC Parameters’ (continued)

Name Characteristic Min Typical Max Unit
THD Total harmonic distortion — -75 — dB
SFDR  |Spurious free dynamic range — 67 to 70.3 — dB
SINAD |Signal-to-noise plus distortion — 61 t0 63.9 — dB
ENOB |Effective number of bits 9.1 10.6 — Bits

N o o M W =

2.13 Equivalent Circuit for ADC Inputs

Figure 8 shows the ADC input circuit during sample and hold. S1 and S2 are always open/closed at the same time that S3 is

closed/open. When S1/S2 are closed & S3 is open, one input of the sample and hold circuit moves to (Vggry-VrepL)/2, While
the other charges to the analog input voltage. When the switches are flipped, the charge on C1 and C2 are averaged via S3, with
the result that a single-ended analog input is switched to a differential voltage centered about (Vggry-VrerL)/2. The switches

All measurements are preliminary pending full characterization, and made at Vpp = 3.3V, Vrgpy = 3.3V, and Vggg = ground
INL measured from V|\ = VgepL t0 ViN = VREFH
LSB = Least Significant Bit

INL measured from V|y = 0.1Vgggy to Viy = 0.9VRgrH
Includes power-up of ADC and VRgg
ADC clock cycles

Current that can be injected or sourced from an unselected ADC signal input without impacting the performance of the ADC

switch on every cycle of the ADC clock (open one-half ADC clock, closed one-half ADC clock). There are additional

capacitances associated with the analog input pad, routing, etc., but these do not filter into the S/H output voltage, as S1 provides
isolation during the charge-sharing phase. One aspect of this circuit is that there is an on-going input current, which is a function

of the analog input voltage, Vrgp and the ADC clock frequency.

el

Analog Input

125W ESD Resistor

1

oL O

connected to it at sampling time; 1.4pF

T
£

(®)

8pF noise damping capacitor

S1

C1

S/H

(VRerH- VRerL)/ 2

Equivalent resistance for the channel select mux; 100 Qs
Sampling capacitor at the sample and hold circuit. Capacitor C1 is normally disconnected from the input and is only

5. Equivalent input impedance, when the input is selected =

\
[ C2

(ADC Clock Rate) x (1.4x10712)

Figure 8. Equivalent Circuit for A/D Loading

MCF52110 ColdFire Microcontroller, Rev. 1

C1=C2=1pF

Parasitic capacitance due to package, pin-to-pin and pin-to-package base coupling; 1.8pF
Parasitic capacitance due to the chip bond pad, ESD protection devices and signal routing; 2.04pF
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Mechanical Outline Drawings

Figure 15 shows BDM serial port AC timing for the values in Table 37.

wor UL
|
; \ )
@ |

Current >< Next

-
=1
|
DSO >< Past % Current

Figure 15. BDM Serial Port AC Timing

A

3 Mechanical Outline Drawings

This section describes the physical properties of the device and its derivatives.
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Mechanical Outline Drawings

3.1 64-pin LQFP Package
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3.2

Mechanical Outline Drawings
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Mechanical Outline Drawings

3.3 81 MAPBGA Package
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Revision History
4 Revision History

Table 38. Revision History

Revision Description
0 Initial public release.
1 » Updated Clock generation features

e Changed crystal frequency range maximum to 25 MHz
» Updated Table: Clocking Modes and added appropriate footnote

* In Table: CLock Source Electrical Specifications, updated the following values: fcrystal, fext, fref_pll,
EXTAL input high voltage (External reference)
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